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PREFACE TO THE SECOND EDITION.

The first edition of this book was published by my father, the late James Macfarlar
in 1878 and, at the time of his death in October, 1885, he had prepared many of t
chapters and collected some of the material for others for this second edition. By fi
lowing the system of the work already completed, with the assistance of the gentlem
“whose names appear throughout these pages, I have, after many delays, completed t
edition.

The whole book has been carefully revised and new lines and new notes added,
that the Guide, proper, has been enlarged from 158 to 870 pages. The introducto
portion of the book has been changed only where necessary to conform its statements
the views now held by geologists. The altitudes are a new and valuable feature of tk
edition and the list is as complete as could be obtained. A few chapters were so pr
pared by their authors that little work was needed before printing them, but in mc
instances the labor of collecting and arranging such a mass of material into a compa
and harmonious form has been greater than would be ima'gined. Whatever defects ar
mistakes are found in the book may be attributed to the loss of the one whose mind co
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 cann
express, but I know that they will feel rewarded if their work results in an increase

interest in, and knowledge of, the noble science of geology.
JaMes R. MACPARLANE.

Pittsburgh, Pa., 1890.
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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
directions, and nearly every one has occasion more or less to travel on them for
considerable distances. In these railway 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 railroads. One object of the work is to teach persons not versed in
geology something of this science during the tedious and unprofitable hours of
traveling, without study, not as in a text bock, but by pointing to the things
themselves as seen at railway stations and through the windows of a railway car.

, No person could be so stupid as to travel all over the United States without
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 thing practically in regard to it
from those about us. 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.

There are some kinds of knowledge too that cannot be obtained from books,
but must be gathered by actual observation. The inspection of a formation in
nature, which ts pointed out to you, will teach you more in regard to it in a few
minutes than you could learn from lectures or from reading books in as many
hours, and the lesson so received will be better remembered. 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 yourself in traveling what they are. -
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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 something about its geology. The rocks, mountains,
valleys and plains, 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 bhour
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 their 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 all 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
80 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 asingle exception, and with
characteristic devotion to the cause of scicnce,* this aid has been very cheerfully
and promptly rendered, and in not a few instances, where the necessary information
was only in the knowledge of these gentlemen, they have filledin the geology from
original sources not yet published. Due credit is given 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 barmony 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.

_ *Scientific men freely give the results of their labors to the world, expecting only in retarn to
enjoy the consciousness of having added b¥1 their investigations to the sum of human knowledge,
and to receive the credit to which they might justly entitle them, Pror. JosEPE HENRY.
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3. 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 and 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 eertain useful materials and minerals
are to be obtained, and that thé 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 manufacturez. Even the kind of people inhabiting
a district, often depends on its geology. A considerable portion of the work of
geologists, is devoted to tracing out the distribution of the various formatiouns as
they come out from beneath one another, and spread over the face of the country.
This 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 anything
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 heing 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 certain
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. 8ir William E. Logan, the great Canadian geologist, in answer
to this objection, once said: ‘‘I am not a naturalist; I do not describe fossils, but
use them. They are the geologist's 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 tell of coal—they are cosmopolites; while some give 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 readers 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.

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

INTENDED FOR RAILWAY TRAVELERS WHO ARE NOT VERSED IN
GEOLOGY.

All the rock-formations which appear on the surface of the globe, have been
scientifically 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 Geology” and in his * Text Book of Geology,” has been
taken as the general basis, by the geologists of many of the states who have
assisted in preparing the following guide, but other valuable tables and especially
one arranged by Dr. T. Sterry Hunt, 8 general or combined table, and a
list for each state at the beginning 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 geries 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 every locality one or more members of it are 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 rocks 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 must also be borne in mind that thisis a
country 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 technical
portion of the subject, are omitted. That ground has been well covered
by all of the excellent illustrated text-books on geology, and one object of
this work is to induce persons to take up their study. Results only are here given,
not the method, by which they are attained. The thicknesses of the formations are
sometimes stated, but as this might mislead the unprofessional 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 scveral miles, while one of several thousand feet thick, if
lying at a high angle, is soon passed over.
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1. EOZOIC (ARCHEAN, 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 rocks to distinguish them from the Paleozoic formations, has,
since the discovery of Fozoon in the former, been exchanged for that of
Eozoic. The designation Archzan 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
Hunt, 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. Laurentian.—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 hornblendic.
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 that these rocks have often been
designated granites. This series is8 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 abound in foreign
minerals, chief among which are serpentine, chondrodite, hornblende,
pyroxene, magnesian mica, apatite and graphite. Most of these occur both
digseminated in the beds, and, aggregated with other minerals, in veins, or
endogenous masses. Associated with these limestones are often considerable
beds of quartz-rock, sometimes garnetiferous. Great masses of magnetic oxide
of iron are algo 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 great underlying mass of granitoid gneiss, without limestones, and of
undetermined thickness, called the Ottawa gneiss, which, it is conjectured,
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 the 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 farther southward, but gneisses near Richmond in Virginia,
and at Roan Mountain, in North Carolina, are referred to this terrane.

Large areas of Laurentian occur around Lake Superior, and farther west
in the Rocky 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 FEozoon Canadense
(Dawson), which has been found in several localities in Canada, and also in
Bavaria, and in Finland. Accompanying it are several other small forms,
regarded as organic, and referred to the protozoa.

1 b. 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 distinet
terrane, resting uncomformably upon the gneisses and crystalline limestones of
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 feldspathie 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 conjectured, from the fact that it 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 of hypersthene, constituting avhat 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 composition from anorthite to andesine.
The colors of the norites vary from white, pale bluish or greenish, rarely
reddish, to dark lavender or smoke-blue, or nearly black.

The principal area of this terrane known in the United States is in Essex
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 Richer near
Quebec, at Bay St. Paul, the Bay of Seven Islands, and on the River Moisie.
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,
a8 at Duluth, and in Wyoming Territory.

1. c. Arvonian.—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
3 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
rocks are well seen at many points along the coast of Massachusetts and New
Brunswick and in the Atlantic belt in southern Pennsylvania. Areas of them
are also geen 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.

I'd. 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 the 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 Ridge. 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
unstratified rocks, both granite and doleritic.

The rocks 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 the 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 which it is now generally
referred. Similar crystalline schists found in California, both in the foot-hills
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of the Sierras and in the Coast Range, are probably Huronian. The gold
veins of California traverse both these schists and the penetrating granites.

1 e. Montalban.—The name of Montalban was given in 1872 to a great
series of crystalline schists which are lithologically and geognostically dis-
tinguished 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 schists, 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 hornblende-rock. Beds of granular
chrysolite rock laccompanied by enstatite, and by serpentine, often with
chromite, are found 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, but the series is penetrated by great masses of true
lintrusive 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 Atlantic belt, occur chiefly in the Montalban
geries. The Montalban is supposed to be represented by the younger
gneissic and mica schist series of Scotland, which has been called Upper
Pebidian, Grampian and Caledonian. It corresponds to the younger gneissic
series of the Alps, where it is generally, though not everywhere, separated
from the older Laurentian group by a great development of Huronian.

1 f. Taconian.—Along the great Appalachian Valley from Vermont to
Alabama extends a belt of quartzite, limestone and crystalline schists with
roofing-slates, which, by many geologists, have been regarded as a great
development in an altered condition of the Cambrian and Ordovician (Pots-
dam-Loraine). These rocks, called by H. D. Rogers Primal, Auroral and
[Matinal, are regarded by others as older than the Potsdam, and constitute
the Lower Taconic of Emmons, since called Taconian. They include the
 Itacolumitic series of South Carolina,and have a general thickness of 4,000
to 5,000 feet. In theseare found the white marbles of the Valley, the great
deposits of limonite and beds of magnetic and specular iron ores. To this
series are also referred the similar series of rocks in northern Michigan and
Minnesota, including what has been named the Animikie series, which have
n confounded with the Huronian, A greatseries of similar rocks is found in
e Alps between the younger gneisses and the paleozoic. T. Sterry HouxT.
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- 2-15. PALEOZOIC,

2-4, CAMBRIAN (OR LOWER SILURIAN) AGE.

2 a. Acadian.~This series is found at Braintree, in Massachusetts, at St
John, in New Brunswick, and at St. John, in Newfoundland. It includes on
thousand feet or more of fossiliferous sandstone and shale, and according to Dr
Hunt, corresponds to the Menevian of Great Britain. It has only been foung
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
sidered as the lowest formation of that description on the continent.

2 b. Potsdam.—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 o
entirely red. In places it appears as a conglomerate, but sometimes the enclose!
masses are angular, showing them to be near their source.—Hall, N. Y. R, &
It is a hard silicious sandstone, white, red, gray, yellowish, and frequently stripe
Some strata of this rock are covered with the most beautifully characteriz
ripple-marks as perfect as if just formed on the sand of a sea-beach, whi
the rock is the most indurated kind of sandstone. Its lower portion is
granitic conglomerate, in which large masses of quartz, the size of a pee
measure, are often enveloped ; they are rounded and water-worn, and held togethe
by a finer variety of the same material. On the Canada slope, where thi
mass is 300 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 Keeseville variet "
and that of Pa. and N.J. The other, the typical mass at Potsdam, is an eve
bedded and somewhat porous rock, at many places a distinct friable sandston
in others a yellowish-brown sandstone, the particles of which are compact;
together, so as to form a firm, even-grained mass, with the planes of depositi
perfectly smooth and separable from each other, the layers being from two inc's
to four feet thick. At Potsdam quarries, a layer of 100 square feet may berai’
and split into rails, six inches wide and ten feet long, or it may be broken ir'
pieces the size of a brick, with even edges of fracture, and each layer may L
separated into many.  The color here is yellowish-brown, and a deep red variety
occurs at Chazy, resting immediately upon the primitive rock.—Mather, 102. Ii
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 o%
‘view, the Potsdam is unimportant as a depository of useful substances.
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The general color of the stone at Potsdam is yellowish-brown, but the
tint of each layer differs somewhat from those adjacent to it, so that the rock,
upon the fractured edges, wears a slightly striped aspect. It is the finest quarry
stone in the state, being so perfectly workable and manageable.—360. It is an ex-
cellent building material, holding mortar well, and makes a dry house.—29. 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 feet 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 swelling 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 York. Where the Potsdam in Wisconsin is on thesurface,
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 at first called it the Lower SaNDsSTONE, in the North
West to distinguish it from the 3 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 Penasylvania, 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 Mountain of New Jersey by a local deposit of coarse conglomerate, 3000 feet
thick, but others deny that this mountain is Potsdam. 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 alternate coarse and fine deposits. See
Safford’s Geol. R. of Tenn.
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3 a. Calciferous.—This group embraces in New York three distinet 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 irregular layers, which
have & 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 mixtare 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 Lower 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 name indicates, it is a dolomite or
magnesian limestone, and makes an excellent lime for building purposes.
It usually contains about one equivalent or forty-five per cent of carbonate
of magnesia. This limestone forms the summits of the bluffs of the Missis-
sippi ; it supports high table-lands that extend back from the river, and forms
prominent angles to the summits of the bluffs 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 roek exposures present to ruined structures, and his report is
illustrated by beautiful engravings showing the castellated appearance of the
cliffs of the Lower Magnesian limestone on the Iowa river. In Pennsylvania
it i8 a coarse, gray, calcareous sandstone, containing cavities enclosing very
minute crystals of quartz and calcareous spar.

3 b. Chazy.—To the Calciferous succeeds the Chazy limestone. As a whole,
it is a dark, 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-magnesian;
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
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lines of the railroads, an extended description is not here necessary. It isnot
found in the valley of the Mohawk. Its fossils 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. St. Peter Sandstone (Upper Sandstone' of Owen).—This is a western
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 of from 5,000 to 6,000 feet thick, as measured along the two branches
of the Juniata in Pennsylvania. Itis first recognized in going west, to the south-
west of Winnebago Lake. It is also seen up the Mississippi, near St. Paul
and St. Anthony, and on the streams 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 irregnlar. It isalso of the same character throughout, being com-
posed of wonderfully 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 a. Trenton Limestone.—Next in ascending order occurs the 4 a. Trenion
limestone, which, in the Northwestern States, is divided into the Buff lime-
stone and Blue limestane. In Wisconsin there are two buff and two blue beds
alternating. They are undoubtedly the same as the well known Chazy, Birds-
eye, Black River and Trenton limestones of New York and other Eastern
States. They are known in the West wherever the exposuresreach 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 oOr 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 threughout, often with small cavities lined
with crystals of brown spar, and the whole thickness 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.
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In Wisconsin, a very noticeable feature of the Trenton limestone is its
marked division into the two partsbefore mentioned. One, which is the lower
half, is very heavy bedded, in layers of two or three feet thick, 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 from a quarter of an inch to a foot or
more in thickness, which separates the blue or Trenton from the thin bedded
Galena limestone above it.

Professor R. D. Irving describes the Galena limestone as almost invariably
a very compact, hard, erystalline rock, of a yellowish-gray color, with numer-
oussmall cavities filled with a softer material, or lined with crystals of calcite.
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 from one to two inches thick. Good exposures of parts
of the Galena limestone are frequently to be met with. It may be seen in
cliffs 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 from 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 small masses of galena occur in crevices in the limestone beds of
this age throughout the entire range of the great valley from Newburgh, on
the Hudson, to Chattanooga, in Tennessee. The limestones in this valley,
which are the Auroral limestones of H. D. Rogers, 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 River 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 distinet 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 falls. 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 Trenton, Utica and Hudson
River formations, is seen in the long 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 preduct of this formation, which is only
its receptacle. But many other geologists,—R. M. S. Jackson, A. A. Hender-
son, Lesley, Platt, 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 Slate.—The Trenton limestone is succeeded by a dark or
black carbonaceous slate, called the 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 Lehigh
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 black, and usually soft
and fissile. Thin beds of impure limestone are associated with it in many
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 cliffs, frost and other agents con-
stantly break it into small fragments, which collect at the base in the form
of atalus. 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 surface-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. ¢. 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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shales and gray, slaty 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 conformable, alternating a great number
of times, without any regular order of alternation, and in Eastern New York
are from 500 to 800 feet thick. The first New York geologists called this
formation the Greywacke, 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 Pulaski shale and sandstone, which latter were
afterwards called the Loraine shale. Wherever streams have passed over it
they have, in process 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
goil, favorable for grass, forming the best dairy-land, as in Orange Co., New
York, about Goshen and Middletown. P increases in thickness southward
g0 rapidly that at the Delaware and Lehigh water gaps, measurements of
5,000 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 fur-
nished many masses of a substance resembling anthracite, also beds of impure
limestone, and beds of red shale, which increase very much going south into
Virginia.

In Pennsylvania, the Hudson River 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, where much metamorphosed and intersected
by cleavage-planes, in certain localities, produces a good roofing-slate, as 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, CiNcinxaTI, proposed by Worthen and
Meek; making this term co-extensive with the former. In this guide,
Hudson Riveris used in the Eastern, and Cincinnati in the Western States.
At Cincinnati the whole series is about 800 feet thick, and, according to
Dr. Newberry, by its fossils, is the equivalent of the Chazy, Trenton, Utica
and 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 Illinois 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 flag-like 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 Potsdam sandstone in Pennsylvania,along the Appalachian Valley from
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
geries, 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 roofing-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 Greywacke—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 hassince 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
asold, 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 Cambrian
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 horizon.—T. S. H.

Keweenian.—This name has been given to the great copper-bearing series
of the Lake Superior basin, which, while resting in the different 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. Sterry HoxT.)
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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 Shawangunk
conglomerate. The upper member is called distinctively the Medina sandstone,
and is usually a red or mottled argillaceous sandstone.

1. The Oneida conglomerate in NewYork is composed of quartz pebbles rarely
exceeding three-fourths of an inch in diameter, and of white or yellowish 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 Shawangunk
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 New York is 30 to 40 feet, but in the western part the
same place is occupied by a gray quartzose sandstone, fine grained and compact.
Passing upwards, the gray sandstone intermingles with the Medina sandstone,
which, in its Jower 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 with
thickly-set pebbles averaging half an inch in diameter. This is the summit of the
long, straight mountain ridge called the Kittatinny 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 and 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 trom each other. Going west, the number, according to Prof.
Lesley, is reduced to five, and finally in 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 mountain, the crest of which
is always made by the Upper Medina. Traced southward through Virginia into
Tennessee, this formation gradually thins away to 50feet, asseen west of Knoxville.

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 Harlans
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 light or whitish color,



DESCRIPTIONS OF THE FORMATIONS. 23

partially greenish. Itis both fine grained and coarse grained, the latter usually of the
deepest color, the former more variegated. The lower falls of the Genesee, below
Rochester, 110 feet in height, are formed by this rock. The deep gorge and
high cliffs on 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 Oneida nor Medina are found west of Ohio. Somelarge massesof galena
and copper-pyrites with blende, have been found in the Oneida or Shawangunk
grit, on the Erie R. R. east of Port Jervis and at Ellenville, but they were soon
exhausted. When the Medina is & 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. Clinton,—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 toit on account of the characteristic masses being found
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
fucoides. '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 Protean 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 limestones, shaly sandstones, iron-ores, etc: still 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 FossiL org, which occurs in it in every state from New York to
Alabama. In all its localities this ore is red or 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 & 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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* 5 ¢, Niagara.—This group consists of two distinet members, a shale below
and a limestone above.

The shale in New York 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 arnd
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 thick. 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 limestone, in New York, forms the beds of passage from
the soft shale below to the purer limestone above. Itisof a dark or bluish color
when freshly exposed, but soon changes to light gray or ashen. These beds of
passage are 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 yieldng
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, and then 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 ¢. 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 thie 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 huilt of it. On Goat Island, at Niagara Falls, the petroleum
is aleo 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 Gueiph, and in Wisconsin it is subdivided into the
4. Guelph, 8. Racine, 2. Waukesha and 1. Mayville beds.
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This formation 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 peninsula, just mentioned, cutting
off Green Bay from the western shore of Lake Michigan.

The Niagara and other limestones 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 Syracuse, 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 shale, 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 shale 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 Canastota 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
consists of shales and calcareous slates of a light green and drab color, with
alternations of different colored masses, red, green, bluish and yellow, with a
little whitish and greenish sandstone, different colors predominating in different
places. In this deposit gypsum occurs in fibrous masses, either reddish or of a
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
economical point of view.

Both the second and third deposits are permeable to water, which cannot be
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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3. The third member of the Salina formation is the gypseous deposit, whicl]
embraces the great masses quarried for plaster or gypsum, consisting of tw
ranges, between which are the hopper-shaped cavities, the vermicular lime-rock
and other porous rocks. This is the most important deposit, not only on account o
its plaster-beds, but because it is only in this deposit that we have positive evidenc
that salt has existed in a solid state, and, therefore, the only source whence th
saline springs of Syracuse could have been derived. The great mass of th
deposit consists of rather soft yellowish or drab and brownish colored shal
and slate, and of more compact masses which are hard, a brownish colo
predominating. It is usually denominated a gypseous marl, being earthy an
indurated, slaty and compact. Some of it when weathered, presents a peculia
appearance, as of having been hacked by a cutting-instrument, with som
regularity. The gypsum does not appear in layers or beds, but it occurs ininsulates
masses, and it assumes irregular not globular forms. The dark color of the gypsun
is owing to carbonaceous matter. In many localities there are two ranges o
these masses or plaster-beds, generally separated by the vermicular rock and th
hopper-shaped cavities. There are two masses of the vermicular rock, the uppe
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, resemblin,
lava. It is dark gray or blue in color, and perforated everywhere with curvelinca
holes, but otherwise very compact. The holes or cells vary from microscopic siz
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 :
porous lava is complete. Forms which are due to common salt have beer
discovered in this rock, showing the presence of crystals of this substance, whick
were removed by solution.

The most interesting products of the group are the hopper-shaped cavities
which must have been produced by common salt, a8 no other soluble minera
presents similar ones. They show conclusively that salt existed in this thir
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 uppe:
surface, near the edges, while it gradually sinks, and additional particles ar
added, forming another row of cubes upon the first range. This is many time
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, i
shows a pyramid of regular steps, terminated by a cube, and when its position it
reversed it presents a form like the hopper of a mill. Where two ranges of plaste:
beds are seen the hoppers occur between them, and between the two massses o
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 part:
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 nc
doubt.* The fact of the difficulty of obtaining water in the gypseous hills, ir
either the second or third deposit, show there is little probability of finding sal
above the level of the waters on account of its having long since been dissolved
Sce 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
Rochester,
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The ¢0ld Road,” or the divisionof the N.Y. 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-five feet thick. Sulphuric acid springs, and numerous
sulphur springs occur in the State of New York, in the Salina formation, often
rising through the crevices of the overlying Water-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 usual 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 Goderich 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.

L. 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-colored 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. Itis
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 layers of Water-
lime are sometimes divided show a crenulated or notched surface, like the sutures
of askull, 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 580 feet, and the
Lewistown limestone (Lower Helderberg) 162 feet, as measured by Ashburner and
Billin, in 1876.



28 THE GEOLOGIST'S TRAVELING HAND-BOOK.

7. Lower Helderberg.—In consequence of these rocks being so well developed
on the Helderberg Mountains, near Albany, New York, they have received that
name. The Lower Helderberg series consists of five limestone sub-divisions, and
the 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 2. Pentamerus limestone, the 3. Delthyris shaly
limestone, the 4. Encrinal limestone, and 5. 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 2. Pentamerus limestone
is 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 Pennsylvania, 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
shaly towards the middle, with layers and nodules of chert.

8. Oriskany 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 sufficiently 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 stzucture. 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 series,
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 very widely extended formation
consists of four important members, the Cauda-galli, the Schoharie grit, the
Onondaga limestone, and the Corniferous limestone, the upper member. But
in the recent text-books on geology the whole formation is called the Cornif-
erous, 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
New 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
Hal), is, in his opinion, deserving of recognition as the base of the Devonian, the
Hamilton group being the middle, and the Portage, Chemung and Catskiil the
Upper Devonian.

9 a. Cauda-galli,.—This is a fine-grained calcareous and argillaceous sandstone,
usnally 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
whence its Latin name of Cauda-galli or cock’s-tail.  Its fossils have been found
in New York and at Crab Orchard, in Kentucky. In New Jersey, northeast of the
Delaware Water Gap, this and the Schoharie are three hundred feet thick.

9 b. Schoharie Grit.—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 color, containing a
great number of fossils peculiar to this stratum, and is found in the mountain
one and one-balf miles northwest and northeast of Schoharie, New York, and
extends by the Helderberg range to Kingston. The Schoharie Grit is a highly
fossiliferous formation, and has a wide geographical extension. Its great number
of cephalopods gives it a marked character, but it contains other fossils identical
with the limestones above.—H. "

The 9 c. Onondaga Limestone in New York rarely exceeds ten to fourteen feet
in thickness, but is very persistent, and is readily recognized by its light gray color,
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 its character. It is more
extensive than the Corniferous 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 this
formation. This stone is also used for building everywhere in Central New

York.
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9 d. Corniferous Limestone.—For all practical purposes, this and the Onondaga
limestone may be regarded as one formation. It extends from the Hudson River
to the Niagara River, 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 hornstone, from which it derives its name. But few if any of
the layers afford a pure limestone. 1Its 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 hornstone, and sometimes embracing flattened nodules of
the same, This rock is crossed by vertical joints in two directions, giving rise to
numerous copious springs of water. An upper division, called the Seneca limestone,
is now included in the Corniferous. In New Jersey and Pennsylvania it is a blue
and sometimes gparry 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 Corniferous 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 from the top of the Corniferous limestone to the black
shales of Marcellus. Two formations more unlike cannot anywhere be found.
Both the Corniferous and Onondaga are included in the Upper Helderberg lime-
stone of Pennsylvania, and on the Juniata they measure together only sixty feet.
Immediately upon the upper surface of the Corniferous limestone, lies the valuable
and extensive MARCELLUS IRON ORE. 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. Marcellus 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 so 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.—Van 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
matter. Insome situations it retains its purely black color, and scarcely separates
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into thin laminz 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 bituminous
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 Oriskany sandstone.—Lesley.

In speculating upon the origin of petroleum, some geologists have sought it
in a process of distillation from the black Marcellus and Genesee 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
Corniferous, 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 the best
opportunity exists of examining the members of which it is composed, and where
its fossils are in great abundance. It includes all the masscs between the upper
shales of Marcellus, and the Tully limestone, and is from 300 to 700 feet in
thickness in New York. Itis 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 these materiais,
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 hagno 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. Thethird kind, which is not so
common as the two first, is a well characterized sandstone, and is generally in the
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
shades, olive, greenish and yellowish. One thin layer produces excellent flagstones,
but the 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 forms the cement, and sand is in the
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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 positive 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. 150.

" In the western part of the State of New York, instead of sandy shale and
shaly 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 in 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
init: Otsego, Cazenovia, Skaneateles, 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 called the Moscow shale,
from a place between Mt. Morris and Rochester, on the Genesee River.

In Pennsylvania the Hamilton shale has been measured on the Juniata, 635
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 hills, of an entirely characteristic shape, in long lines of ruffled 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 Pennsylvania,
furnishes a partial clue to the deposit of the (next succeeding) Tully limestone in

New York.

10 b. Tully Limestone.—This i3 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
iayers 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. 169.
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-bedded, 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. 1t 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.
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10 c. Genesee, (Black Slate of the west and south). — This is a great
development of argillaceous fissile black slate. Where its edges only are exposed,
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 exfoliates in thin even laminz. On
disintegration it is often stained with iron, owing 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 slate in higher
situations, which always become stained with hydrate of iron on their edges,
and upon the surface of the lamine. In color and general character it greatly
resembles the Marcellus 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 rocksbelow 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 Railway south of Ludlowville, where
it shows from eighty to one hundred feet thick, with the Tully 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 laminz resist atmospheric action a long tire.
In lithological character it is entirely uniform, having, from Cayuga Lake to Lake
Erie, the’same deep black color and laminated slaty structure, nor is there any
change in its organic remains. 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 Tully 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 orizinal
source of the petroleum in the oil region of Ohio and Western Pennsylvania, but
there is reason to believe that part, at least, of the supply of these regions Las
come from the Corniferous limestone below it, as maintained by Dr. Hunt.

All through the western and southwestern states there is always found a
Brack Smare, which is often the only representative of the Devonian roecks.
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 Genesee, are converted, by exposure,
into a deep soil of an excellent quality for agricuitural purposes, sometimes quite
hilly, but forming smooth land free from stones. SBome 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 Chen3mng, greatly to their improvement.
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! 11-12. UPPER DEVONIAN. .

11 a. Portage.—This group represents an extensive development of shales
and flagstones; and finally some thick-bedded sandstone towards its 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 game hills, the slope is abrupt, the valleys being bounded by steep hills. T%e
change in the external appearance of the country indicates the commencement of
these Portage rocks, although they are not seen. 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 500 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 their 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
Btate 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.ed
feet in depth, such as Watkins Glen and Havana Glen. 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 851 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. Chasagua shales, a green shale, with thin flagstones, and sandy
shale. 2. The middle portion is the Gardeaw shale and flagstones, a great
development of green and black slaty and sandy shales, with thin layers of -
sandstone, from which are 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
southern 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 Genesee River the group is not less 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 New 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 1,450 feet
thick, and the Chemung shales over them, 1,860 feet thick. It is very hard to draw
a line of demarcation between them, but, as & 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 horizons, from the Portage up to
the Mahoning sandstone in the Coal Measures.

11 b. Chemung.—These rocks can 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 te 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 thing, 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 300 miles west of Busquehanna on this
formation, and on nearly the same portion of it. In the northwestern portion of
Pennsylvania the celebrated oiL rREGION 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
New York, all the southern tier of counties, west of Great Bend, being 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,
alternating with thin beds of brownish gray sandstones.
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In Pennsylvania, 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 Larry’s Creek ore, which outcrops everywhere along the face
of the Allegheny Mountain. In the gaps at Blairsville and Connellsville, 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.

The Erie shale of Ohio is the equivalent of the 11 b. Chemung, and the upper
part of the 11 a. Portage. At Cleveland, it counsists 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.

12, Catskill.—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 consists
of light colored gray sandstone, usually hard; of fine-grained red sandstone, red
shale or slate; of dark culored 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 cornstone.
The hard gray sandstone 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.—V.
You can see this at Ralston, Pennsylvania.

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 interstratified 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. 9, 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.

Jn 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 is the last and upper forma-
tion of the Devonian period, and is the foundation on which rests the carboniferous
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system. On the Delaware division of the N. Y. L. E. & 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.Y. & 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 Red sandstone of England, lying under the coal. The
English New Red sandstone is over the coal, being the 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 southward to 600 and 1,000 feet in Virginia, and even more in
Tennessee.

In the Pennsylvania Anthracite country, the next formation above the Catskill
is a gray sandstone, called by Prof. H. D. Rodgers the Vespertine. In the second
geological survey, Prof. Lesley 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 surrounding the coal-basins, the inside
one being the 14 a. Pottsville conglomerate, or Millstone grit, and they are
separated by 13 b. Mauch Chunk red shale, of Lesley, or Umbral, of Rogers, a
soft rock, which forms a valley; and all four, 12. Catskill or Ponent, 13 a.
Vespertine or Pocono, 13 b. Umbral or Mauch Chunk, and 14 a. Seral or Pottsville
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In Pennsylvania, 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, buffish, 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
Obio 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 Ohijo, if not in the United States.
In Tennessee there is a great development of the lower sub-carboniferous group,
the 13 a. Barren group, and 13 b. Coral, or St. Louis limestone, formerly called by
Prof. Safford the Silicious. Itsupper part is the 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 Illinois the series of sub-carboniferous strata consists of the 1. Kinderhook
group, 2. Burlington group, 3. Keokuk group, 4. St. Louis group, the base of
which was formerly called the Warsaw limestone, and the 5. Chester group; all of
these are limestones and shale, with some sandstone 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 Illinoig, but thin-out in going north, and
entirely disappear before reaching Rock Island, where 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 member
of the group. Two workable seams of coal—the Jackson and Wallston coals—
are found below it.—Newberry.

13 b. Upper Sub-Carboniferous.—In Pennsylvania this is the Umbral red
shale of Rogers, and the Mauch Chunk of Lesley, sometimes 3,000 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 mass 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 caleareous 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 limestane 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 red
mugd, and is to be noticed by those in search of coal, none of which is ever
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beneath the coal-measures. It is a heavy body of limestones and shale, the latter
almost one-fourth of the mass; and there is also a sandstone. See the above
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 i8 also of the geology of Europe. The red shale
formation is here seen, divided in two—910 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 3,000 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 mountain steep slopes with a narrow terrace, over which
dominates the vertical cliffs of the outcrop of the coal conglomerate,

14 a. Millstone Grit.—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 50 to 500, and in
Indiana from 50 to 100 feet. 1Itis 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 lithological 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 Bprings of
Arkansas are in the Millstone Grit, greatly metamorphosed.

14 b. 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 alternations
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 anthracite to the most fusible and
bituminous 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 fine-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. B8alt is produced from
the Lower Coal Measures in Western Pennsylvania, Virginia, Ohio, Indiana,
Illinois and Kentucky.*

15. Permian.—In the annexed Guide a large number of stationsin 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 palzontological affinities. The Permian rocks in Europe are limestones,
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. Itis 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 selling coal,
the author’s business led him to the study of geology, particularly in its economic bearings, and he
has given to the world all he knows about coal in another work entitled, “Tur Coar REGIONS OF
AMERICA : THEIR ToPOGRAPHY, GEOLOGY AND DEVELOPMENT,” by James Macfarlane, Ph. D.
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16-18. MESOZOIC.

16. Triassice—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 Valley.

The Triassic consists of dark reddish-brown sandstone, soft, crumbly brown
shales, and the upper beds are coarse conglomerates. The almost invariable
dip is towards the north-west, at angles ranging from 15° to 25°. 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 Susquehanna 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 was 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,itis 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 sustain 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
Pheenixville.  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 Fundy.—Lesley.
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Relics of vegetation are occasionally found in the Triassic, in the form 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 nothing 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 Keuper, or copper.

Trap-Dikes.—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, nearly all the trap-dikes are
confined to this formation. The material which composes these rough, rocky
ridges, undoubtedly protruded in a state of fusion, slowly and gently through long
narrow fissures, produced by the gaping asunder of the rocks, and not by
enormous violent disruptions, like 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
agpect. 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 5,
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 principal
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 surface, is beauti-
fully shown by the very numerous trap-dikes which cut the Highlands of Orange
county, N.Y., and of New Jersey ; by the long, straight, narrow dike which 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 across 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 Genyany. ’

17. Jurassic.—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
undoubtedly 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 pure compact limestone beds,
intercalated with laminated marls. The enormous Dinosauri, 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.

18. Cretaceous.—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. InTexas it contains extensive beds of gypsum.
In New Jersey it produces the lower two beds of green-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 ordinary 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, 322 miles west of Kansas City, where alarge
hed exists. It is within one mile of Trego station on the Kansas Pacific Railroad»
and is found over a tract 125 by 30 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 tk-
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 Eocere 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 Evanston.  All the coal now mined in Wyoming is, according to the
Guide, in the 18 d. Laramie Cretaceous, which corresponds with Hayden’s Lignitic
beds. Evéry 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 Laramie, but the
Coalsville beds are probably in the 18 b. Colorado Cretaceous. The Rock Creek
coal may be 18 ¢. Fox Hill.—A. Hague. There isno Carboniferous coal in the far
west. The différence of opinion as to the age of the Lignitic or coal-bearing group,
arises from the fact of its lying 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.

19. Tertiary.—The Tertiary formation of the Atlantic coast is wholly of an
earthy 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
North 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-bearing 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
to 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 aleo 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 surface 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
shoresto the States west of the Mississippi, and from the Arctic sea to thelatitude
of the 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 surfaces 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 different 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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sarily by the 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
sense of the term. For more than half its extent across the country, there is
no special aggregation of drift at the edge, and the precise method of its forma-
tion in certain portions is yet an open question.

In the northwestern corner of the United States, the margin of the great
northern drift sheet unites or becomes confused with the local drift from 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. G. 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 havereached
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 far as Lake Pend d’Oreille (Chamberlin), and
also the northern border of Montana. Local mountainous glaciation was quite
extensive along the Cascades, Sierra Nevada, Rocky Mountains and some
minor ranges. East of the Rocky Mountains, the limit of northern drift enters
the United States from Canada at the fool-hills 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-
nadi 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 edge. Eastward from the Atlantic shore, the
edge of the glacial deposits is supposed to correspond with St. George’s Bank
and Sable Island Shoal, and to pass southeast of Newfoundland.
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In Europe the border limit crosses the southeast corner 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 and Dakota are very deeply buried in drift.
At the south side of Lake Superior, the drift is frequently 200 to 300 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 from
200 to 300 feet deep.

To the southward the drift usually diminishes, and it becomes more evenly
spread over the country. It isa singular fact that in the Galena lead region,
at the corner of Illinois, Jowa, 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. Newberry. 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 Bluff formation along the Missouri and Mississippi riversis a very pecu-
liarand interesting one, resting upon the drift. 1t 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, and yet it remainsso 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 from 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 lacustrine 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).
In Louisiana the bluff deposit contains three distinct groups of strata, the Port
Hudson below, the Loess next, and the yellow loam above, and over this the
alluvium and below them all the drift (E. W. Hilgard, F. V. Hopkins).
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Earthy material brought together by the ordinary action of water is said to
be alluvial, and the soil or land so formed is called alluvium or alluvion.
Diluvium implies the extraordinary action of water. When the drift material
covers 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 hastaken place—as in some parts of our South-
ern States—the rocksare converted into a deep and strongsoil,having undergone
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 peculiar structure, has a
natural drainage and possesses, moreover, great fertility.

The most important of geological formations is the last of all, the soil. On
thig 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 s0il remains unmoved in the same spot where it was
once a solid rock, or is transported bodily by a glacier, or carried from the
hills into the valleys by running water,and moved from place to place by
larger streams and rivers, it was originally derived from the rock formations,
therefore the agricultural as 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.
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REMARKS ON THE FOREGOING DESCRIPTIONS.

Paleontologists will be disappointed in this introduction, from which that is
omitted which 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 be 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 deflnitions, 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 opinions 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 Hud=on
River, Loraine, Nashville, or Cincinnati, is the best name for that formation; and
whether Cambrian should include one, or all, or none of the Lower Silurian
formations, and similar questions, seem of less importance to the ordinary 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 number, 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 Railway Guide, the design or
plan of which is original 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
its pages portions of the multitude of facts, forming this index to the geology of
all important places in the United States and Canada. The reader will never know
the amount of time, patience, labor, and care that it has cost.

* See ‘ THE ANCIENT LiFeE HisToRry or THE EARTH,” a comprehensive ont]me of the princi-
ples and leading facts of Paleontological Science. By H. A, Nicholson, Published by D. Appleton
& Co., New York. 8vo., 407 pp. sgloo. A very convenient and excellent manual of Paleontology

only.
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ARRANGEMENT OF THE GEOLOGICAL RAILWAY GUIDE

AND DIRECTIONS FOR USING IT.

1. The railroads are arranged by states, and the states and territories are
arranged in geographical 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
game 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 of room. In such cases the Guide serves only to show nearly
where you are, the prevalent formation being given.

4. The hills, bluffs and higher ground in view, are often of a different
formation from that given on the railroad, but not always higher in the series.
Their elevation is 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 going from older and lower to younger or higher strata, or
vice versa. Notice the changes in the scenery with the changes in the formations.

6. When you come to a new formation, refer to the description of it, in the
beginning of the book. 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
lescriptions 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
having seen them.

7. By a little close observation of the formations in traveling, you will find
that nost 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 fields, 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 Whither the rocks lie horizontally or in an inclined position.



The Dominmion of Canada.”

By GEORGE M. DAWSON, D. S, F.G.S,,
Assistant Director of the Geological and Natural History Survey of Canada.
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. Maritime Provinces.
New Brunswick, Nova Scotia, and Prince Edward Island.

II. Quebec and @ntario.

IIL Manitoba and North-{0est Territorp.
IV. British Columbia.

V. Steamboat Routes.

1. The Dominion of Canada is, as & matter of convenience in this work, divided into four parts, and
from a geological point of view euch division is largely borne ont by structural facts.

1. The Maritime Provinces includes Nova Scotia, New Brunswick, and Prince Edward Island.

I1. Ontario and Quebec includes the provinces of the same names.

5 é% . Manitoba and so mnch of the Northwest Territory as is traversed by railway-lines forms the
third division.

IV. British Columbia, together with the eastern slopes of the Rocky Mountains (politically a part
of the Northwest Territory) constitutes the fourth.

For each of these t 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 following notes on publications are attached :—Dominion 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 Philade phia, 1876,"
and “ Catalogue des Minereaux Roches, etc.,” at the Exposition at Paris, 1878, by Dr. B. J. Harring-
ton. Both published by the Geological Survey.

The ¢ List of Publications of the Geological and Natural Ristory Survey, 1884, enumerates all the
official reports and maps to date.

I. MARITIME PROVINCES.—** g?m of Progress.” Geological Survey. The whole of Cape Bre-
ten Island, part of the mainland of Nova Scotia, and nearly the whole of New Brunswick have been

eologically mapped on contignous sheets of uniform scale. Maritime Provinces generally : *“ Aca-
1 Geology.” Sir W. Dawson. (With supplement and map.) 1878,

The greater part of the really productive coal measures are inclnded in the Province of Nova

L Scotia, the great spread of Carboniicrous rocks in New Brunswick having so far been found to con-

tain but thin, and, generally, scarcely workable, coal-seams. The deposits of the glacial period are
often well shown in railway-cuttings, and extensive tracts are completely covered with these. The
P boulder-clay is the most persistent and universal. Peaty deposits nnderlx:‘ng the boulder-clay have
been observed locally ; overlying the boulder-clay are stratified clays, sands, and gravels, and kames
are frequent, Pnrticularly in New Brunswick. The stratified claLs hold marine fossils in the vicinity
| of the coast of the sonthern and northern parts of New Brunswic X 1
The island of Cape Breton affords good coal, and a number of collieries are in operation. As itis
rnot yet traversed by railway, it does not receive notice in the body of this work, but few places of
equal area are of greater interest from a geological or pictures%ue int of view.
| 1I. ONTARIO AND QUEBEC.—* Geology of Canada.” Sir W. Logan. 1863. This work summar-
izes the main features to date, and is accompanied by an atlas of maps, sections, etc. Sir W, Logan's
iarge map (25 miles to 1 inch, published 1866) Includes, besides Ontario and Quebec, the Maritime
Provinces and aggacent portions of the United States, and i much more detailed, for the region cov-
ered by it, than the map accompanying the sketch of 1884.
i From 1863 rts in different portions of the provinces in annual “ Reports of Progress.”” See
also “* Ezquisse Géologiqne dn Canada,” etc. 1867.
III. MaNITOBA AND NORTEHWEST TERRITORY.—In addition to the sketch of 1884, sce reports and
lmgs in annual ‘ Reports of Progress ' of Geological Survey, * Report on Geology and Resources of
40th Parallel,” by Dr. G. M. Dawson.
. Much information in the possession of the Geological Survey, but yet unpublished. is incorporated
in the notes on these portions of the Dominion.
. IV. Britis CoLuMsiA.—In addition to the sketch of 1884, see annual *“ Reports of Progress,”
1571, to date. A considerable portion of the province is covered by preliminary geological maps, on
a scale of 8 miles to one inch. 3
§: The greater part of the facts for the Dominion of Canada are derived from the reports and maps of
“the Geological Survey. Dr. G. M. Dawson also wishes to acknowledge assistance received from Dr.
%dwzn the director of the Survey, and several members of the staff, especially Messrs. R. W. Ells,
. C aimers, and H. Fletcher. The notes on the Intercolonial Railway are chiefly due to Sir W.
Dawson, as elsewhere mentioned.
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L. MWaritime Probinces.

Nova Scotia, New Brunswick, and Prince Edward Island.

. List of Geological Formations.
20 ¢. Saxicava Sand. '7. Lower Helderberg, Upper Arisaig Series.
20 b. Leda Clay. 'E |5 c. Niagara. New Canasn Series.
5 b. Clinton. Lower Arisaig Series,

20 a. Boulder Clay or Till.

16. Upper Red Sandstone, and
Traps of Bay of Fundy.
Upper Red Sandstones of P. E. I,

4. Cobequid Series ?
4. Grapj:ol:itic Shales of New Bruns-
wick.

| Triassic. | Quaternary.

14 ¢, Upper Carb. and Permo-Carb.

% | 14 b. Middle Carboniferous. RS Bad Bt At
2 5 5 A 5 drew Series,
214 a, Ml!lstone Grit. 2 c. Upper Cambrian Cape Bfetgn.
%’ ';_é Windsor Group.” E\%Ef?} 2 b. Middle Cambrian. Acadian Series.
(= By Sg2¢ 2 4
8|3 §] (Limestone Gypsum,ete) | FEZE2 S 2 a, Lower Cambrian, {ﬁ;‘,‘j’;&féj";ﬁ},ﬁ:
é ‘;‘3 Horton Group.* H ﬁ‘ﬂ Eé
2 @[ (Lower Coal Measures) | E24xad||S 1p, Felsitic, Chloritic, and Epidotic
y P

Rocks of St. John, Yarmouth, and

Laurentian.| Huronian. | Cambrian. | Sil.-Camb. | Silurian,

12, Catskill. { (S:ﬁ,“(;’;:‘z,“ﬁ,ﬁﬁis). Egé Cape Breton, in part,
5| 11. Chemung and Portage. ,‘é% =
E o Seriet 1 258 11511 4. Ginel Quartzite and Limest
e . ordiate e. |29 a. GLneiss, Quartzite an imestone
819> Hamilton. 3 badogyion  * | 258 of St. John and St. Anne’s Mount-
g i
8. Oriskany, Nictau Series. |$ " 8 ity S dpe Bratod,
Ms. | Intercolonial Raillway, N. S.2 Ms.| Intercolomial Railway— Con.
OiHa,lifax.s 2. Lower Cambrian. 90[Wentworth.®  [5-7. Silurian.
8 Bedford. s 96|Greenville. 13 a. Lower Carbonif.
13 Windsor Junc.* 4 103 Thompson. &
Contact 2 Low. Camb. 3 3
5 . 9
30| Elmsadale. e 8 e T o et 109 Oxford. 14 a. Millstone Grit.
,89 Shubenacadie. (13 a. Lower Carbonif. |[111jRiver Philip. ¢
61 Truro.b 16. Triassic. 122'Spring Hill Jn!? f
‘78|Londonderry.” |13 a. Lower Carbonif. 126/Athol. 14 ¢. 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,

8. Halifax. Quartzites and slates of the coast series, or gold series, of Nova Scotia, believed to be
of Lower Cambrian age. In the vicinity of Halifax and elsewhere it contains auriferous quartz mines.
The nearest 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
disseminated also in the contignous slate. The a¥e of formation, of some at least, of the veins is sub-
ee(}uent to the Carboniferous, as anriferous conglomerates of Lower Carboniferous age with derived

old occur, and have actually been worked, at Gay's River. At Northwest Arm and other places may
e seen granite, which traverses these beds as thick dikes or intrusive masses, and produces con-
tact mg{gmorphxsm. At Waverly Mine the obscure fossil named Astropolithon may be found in the
quartzite, 1

4. Windsor Junction. Excellent exposures of the fossiliferous Lower Carboniferous limestones, l
and of the great beds of sum characteristic of that formation in Nova Scotia. ‘

5. Elmadale, Beyond Gay's River, the railway enters the Carboniferous country, and in some |
places %nnrries in the Lower Carboniferous limestone may be seen near the road. f

6. Truro. At and b((eiyond 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 character-
istic. In approaching the Cobequid Hills, 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 beit of highly-inclined <laty rocks of olive-gray and dark
colors, which, at alittle distance west of the railway-line, contain large and productive veins of iron-

:
3
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Ms.| Intercolonial Railway—Con. Ms.| Iutercolonlal Railway—Con.

130 Maccan, '1 |14 b. Middle Carbonif. |[275/Beaver Brook. |14 a. Millstone Grit.
lss‘Amherst,N .B.1%|14 ¢. Upper Carbonif. |!286|Bartibogue. ¥

144|Aula 14 c. “ 296|Red Pine. &

% 14 a. Millstone Grit. |{309|Bathurst.16 13 a. Lower Carbonif.
147 Sackyille. 14 c. Upper Carbonif. |321|Petite Roche.!” |5-7. Silurian,
159'Dorchester.“ 13 a. Low?r Carbonif. |{329|Belledune. :: 2
16’7 Memramcook. ’ <y 18 and 13 a.
179 Painsec Junc.!#|14 a. Millstone Grit. '338 Jacquet Riv'r. ‘I Lower Carboniferous.
187 Moncton. 15 % 34'7(New Mills. 5-7. Silurian.
195 Berry's Mills, s 353|Charlo. 13 a. Lower Carbonif.
206 Canaan. ‘: 363|Dalhousie Jn.19? X b ]
215 Coal Branch. “ 8-12. Devonian an
224 Weldford. « 872/Campbellton. { Doleritic trap.
238 Kent Junction. “ 385|Metapedia.®®  |5-7. Silurian.
244 Rogersville. & 395/ Mill Stream, Q. L
255 Barnaby River. 3 405 Assametquag’n. ] \
259 Chatham June. = 420 Causapscal. &
265 Newcastle. & 433/ Amqui. o

ore, worked by the Steel Co. of Canada. This vein, or aggregation of veins, is primarily of carbonate
of iron and ankerite, with some specular iron, and has been changed in many places to a great depth
into limonite, which is the ore grincipally worked. Beyond this place the slates are seen to be pierced
by great intrusive masses of red syenite and by dikes of diorite and diabase.

8. Wentworth. The rocks mentioned above are here overlain by dark-colored shaly beds, hold-
ing fossils of the age of the Clinton or older l11)31'1; of the Upper Silurian. The gray slates holding
the iron-ore are obviously of greater age, but how much greater is uncertain. For reasons stated in
“ Acadian Geology,” they are regarded by Sir W. Dawson as Lower Silurian. Crossing the Cobequid
Hills, conglomerates are seen belonging to the southern edge of the Cumberland coal-field, on which
the road now enters.

9. Oxford. Contact of Lower Carboniferous and millstone Fﬂt. v

10. Springhill. Brines from Carboniferous, utilized on small scale in manufacture of salt, 2§ miles
from Springhill mines. A branch road leads to the mines of the same name, the most important coal-
mines on this railway. Seven coal-seams, varying {n thickness from two feet to thirteen feet six
inches, are known in this district. The * black seam,” eleven feet thick, is that which has been most
extensively worked. The mines supply the coal used on the milwa}.

11. Maccan. Conveyance may be taken from here to the South Joggins, on the shore of Chegnecto
Bay, twelve miles distant. The section of the Carboniferous rocks on this part of the coast is one of
the most instructive in existence, and has been rendered classic by the writings of Sir W. E. Logan,
8ir C. Lyell, and Sir W, Dawson. The section displays over 14,000 feet in vertical thickness of strata,
extending from the marine limestones of the Lower Carboniferous to the top of the coal-measures,
and includes seventy coal-seams, of which, however, only two are of workable thickness. Besides
nglﬂerous fossil plants (including erect sigillaria), the beds here yteld reptilian remains and land-
shells.

12. Amberst. Near here fine examples of the alluvial deposits of the Bay of Fundy ; more es-
pecially the t marshes of Amherst and Sackville.

13." Dorchester. Good sections of millstone grit formation. The contact between this formation
and the Lower Carboniferous here. Copger-mine. Between Dorchester and Memramkook, salt-marsh.

14. Painsec Junction. On Shediac Branch, Carboniferous, chiefly or entirely millstone grit.

15. Moncton. From this point to near Bathurst the rallwa{]passes over the low Carboniferous
plain of Northern New Brunswick, showing scarcely anything of the underlying rocks.

16. Bathurst, Beyond this point is the varied and interesting country of the Bale des Chaleurs,
and the Restigouche and Metapedia Rivers, of which it is possible only to note some of the more
striking features. Three miles beyond Batharst, line crosses dolerite] infrusion 1 mile. A short dis-
tance north of station good sections of leda clay and saxicava sand, with fossils.

. 17. Petite Roche. From this station to Charloynumerous massive intrusive bodies of dolerite cat-
ting through the Silurian rocks.
18, Jacquet River. The Lower Carboniferous here forms a narrow fringe along the shore From
this station to Dalhousie, many good sections of leda clay and saxicava sand, with fossils.

19. Dalhousie. From Dalhousie the following localities may be visited : At Cape Bon Ami, near
Dalhousie, a fine section of Upper Silurian shale and limestone, abounding in fossils, and alternating
Kith very thick beds of dark-colored dolerite. Apparently resting on these are beds of red porphyry
and breccia, forming the base of the Devonian. On these, a little west of Campbellton, rest agglomer-
ate and shale, rich in remains of fishes (Cep , Coccosteus, etc.), and traversed by dikes of trap.
Immediately above these, conglomerates and hard shales, the latter full of remains of Psylophyton and
Arthrostigma, and at a sandstone-quarry at the opposite side of the Restigonche, are similar plants,
with great silicified trunks of Profotaxites. All these beds are Lower Erian or Devonian, At Scaume-

| pac Bay, opposite Dalhousie, are magnificent cliffs of red conglomerate of the Lower Carboniferous,
and apfpemjm from under these are gray sandstones and shales of Upper Erian age. These contain
many fossil fishes, especially of the genus Pterichthys, also fossil ferns.

20. Metapedia. e rocks exposed about here are principally slates and shales with marked slaty
structure, of Upper Silurian age. Fine exposures in cuttings. Fossils occur in calcarcons bands.
Passing Lake Metapedia, at the head of the river, the railway cuts through some limestone, probably
of Hudson River age, and then passes into Lower Silurian, and probably, in part, Cambrian, shales,
3andstones, and conglomecrates, of which the greater part are reierred to the Quebec group. At the

| mouth of Metapedia River leda clay and saxicava sand, with fossils.
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Ms.| Intercolonial Railway—Con. Intercolonial Railway-— Con.
441[Cedar Hall.  [5-7. Silurian. < i B AR
448 Sayabec. C“ 0/St. John, N.B.5%|2. Lower Cambrian.
2. Cambrian, and 4.|| 8 Coldbrook. 5
M arague, { Camb. Silurian. 9 Rothsay. 1 a. Laurentian,
469 Little Metis. 2! & 17 Nauwigewauk. |18 a. Lower Carbonif.
477 8t. Flavie. i 22 Hampton. &
485 St. Luce. X 26 Passckeag. &
495 Rimouski. s 277 Bloomfield. '
506 Bic.2 2 ] 33 Norton. 5
515(St. Fabien. & 39 Apohaqui. D
525 St. Simon. 6 44 Sussex. 25 4
584/Trois Pistoles. i 51{Penobsquis. &
544Isle Verte. 5 60! Anagance. 14 a. Millstone Grit, -
555 Cawéuna. gt 66 Petitcodiac. ¢
561 Rividre du Lou £ 4 Contact 14 a. Millstone
56'7|Notre Dame. 2 o 76 Salisbury. { Grit and 13 a. L. Carb.
5'73/St. Alexandre. & 89/Monctor.26 |14 a. Millstone Grit.
5'78|St. Andre. 3
581/St. Helene. § SR
5817|St. Pascal. & 61|Truro, N. S. 16. Triassic.
591(St. P, de Ner. @ 70| Union. 18 a. Lower Carbonif.
596|Riviére Ouelle. (43 + || 74|Riverdale.®” 14 a. Millstone Grit.
602/St. Anne. t 80| West River. 5-17. Silurian.
610/St. Roche. % 89|Glengarry. 18 a. Lower Carb., ete.
613 Elgin Road. P 96/ Hopewell. e
617|St.JeanPort Joli it 104|N. Glasgow.?® |14 b. and c. Coal Meas.
622|Troig Saumons, <k 112/Pictou Land’g. {14 c. Up. Coal Format'n.
625|L Islet. . 113|Pictou. $
b 3 [13
ggg é‘aApnssf' éI g?ll}az;. « Shediac Branch.
639 St. Thomas. o3 179 Painsec Jn.NB.}4 14, Carboniferous.
646/St. Pierre. £y 184 Dorchester Rd. £9
649 St. Francois, 4 188 Shediac. %
653 St. Valier, W 190/Pt. du Chéne. ‘4
3 “
ggg g: gﬁfx}:ﬁs Gy « Windsor and Annapolis Railway, N. S,
672/ Harlaka. 4 0|Halifax.? 2. Lower Cambrian.
6'7'7|Levis. S 18{Windsor Junc.* £
678 Point Levis 23 ft 30 Intrusive Granite & 2
(op. Quebec).?* Lower Cambrian.,

21. Little Metis. Cuttings in slates of the Quebec group. The River St. Lawrence, here thirty miles
wide, sudden]i breaks upon the view after passing Metis station. Beyond this point the line follows
the strike of the Quebec group all the way to Point Levis, opposite Quebec.
22. Bic. Conglomerates here specially worthy of notice and well shown in cuttings.
23. Point Levis. In cuttings on a new connecting railway, about a mile from the station, beds
holding Graptolites. . K
24. The rocks on which the city of Quebec stands are believed to be of Hudson River and Utica
age, and fossils (Gmgtalites) lately obtained there confirm this view. The great Champlain and St.
Lawrence fanlt cuts the north shore of the river west of Cape Rouge, and bending round, again cuts
the shore immediately south of the city, and thence follows the channel of the river between Quebec
and Point Levis. The falls of Montmorenci, near Quebec, are of great beauty, and show in the gorges
Utica shale resting on Laurentian gneiss, which at the ‘‘natural steps’’ above the falls is overlain by
Trenton limestone. Half way between the city and the falls, at a mill in the village of Beauport, is a
bank of boulder-clay overlain by fossiliferous sand and gravel (saxicava sand), rich in Saxicava ru-
0sa_and other shells. Clays with a somewhat richer fauna (upper leda clay) occur in the bank of a
rook a little farther from the road to the north.

} t25. Sussex. Brines from the Lower Carboniferous, employed to a small extent for salt-manu-
acture.

26. Moncton. Between this station and Salisbury, in cuttings and gravel-pits, leda clays and
saxicava sands.

27. Riverdale. The millstone grit series consists of sandstones and shales, often red, and con-
glomerate, associated with dark-colored beds holding fossil plants and Naiadites, with a few under-
clays and thin seams of coal (‘‘ Acadian Gcoloqy ™).

28. New Glasgow. In this vicinity several important coal-mines. The productive coal area, 8o
far as yet proved, is about nine miles long by three and a half wide, with an area of twenty-two square
miles. Though thus limited in extent, the seams are extremely thick. The most important of these are
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Windsor and Annapolis Railway— New Brunswick Rallway—Con.
Ms. | Continued. Ms. | St. John to Vanceboro.
89 Newport. 13 a. Lower Carbonif. 30|Clarendon. Granite.
45/Windsor.?? % (Windsor ser.)!| 33/Gaspereaux. 4. Cambro-Silurian.
47 Falmouth,3° 5 & 86/Enniskillen. 8-12. Devonian.
52 Hantsport. ¢ (Horton ser) 38/Hoyt.*7 { 8-12. Devonian and
63 Wolfville, 31 18 a. Lower Carb. and 13 a. Low. Carbonif,
S 5-1. Silurian. 42|South Branch. {14 a. Millstone Grit.
65 Port William. |16, Triassic. 46/ Fredericton Jn. 2
70 Kentville.*® 16, Triaseic & 14. Carb.|| 49|Tracy. o
82 Berwick. < 61|Cork. 4
87 Aylesford. o 66 Harvey. 18 a. Lower Carbonif,
98 Wilmot. o 72|Prince William. 4. Cambro-Silurian.
101 Middleton, ) 76/ Magaguadavic, 35
107 Lawrenceton. % 85 McAdam. “
115 Bridgetown.?? ol 91{St. Croix. (s
121|Round Hill. @ 92(Vanceboro, Me, 4y ‘
129! Annapolis. ¢ 118 Danforth, * (1 b, Huronian,
New Brunswick Railway. 160|Lincoln, :: “:
(Formerly European and North American.) 183/01d Town, o <
St. John to Vanceboro, 206/Bangor, =
OSE Jobnt® |2 L Camb. (Acadian,) || Ot Andrews, |14 b. Middle Carbonif.
—.Carleton.“ o i gmﬁooo d. 8-, Siluri
4 Fairville, 1 a.ﬁ::urent{lan. iggmsx R’; Ot < DTS
6 South Bay. 1 a. Lauren. limestones, P J T
vt B e e 20 Rolling Dam. (4. Cambro-Silurian,
nlecen 13 a. L. Carbonif, & 24 Dumbarton. .
|Grand Bay. Pro-Carbi s 8 Watt Junc.
15| Westfield.®® 1. Pre-Cambrian. 0/St. Stephens.** |Granite.
20/ Nerepis.36 { 1. Pre-Cambrian and|| 5Maxwell. 4. Cambro-Silurian.
{ pis. 13 a. L. Carbonif. 8 Moore’s Mills. @
22 Eagle Rock. Granite. 15| Meadows. s
25| Wellsford. 9 19/ Watt Junc. <

the * main seam  and ‘“ deep seam.” The first has a thickness of thirty-eight feet six inches, and is
capable of yielding at least twenty-four feet of coal of googoguali . The * deep seam * (one hundred
and sixty feet below) shows seven feet eight inches of g coal with three feet six inches of shaly
coal. The coals are bituminous, and yield, as a rule, a good coke. A material known as * stellar
coal,” which is in reality an earthy bitamen, occurs near Stellartown, but is not at present worked.
It is capable of yielding from 50 to 126 gallons per ton of oil, on distillation. The New Glasgow con-
glomerate seen at the road-bridge and elsewhere is a_peculiar deposit locally developed in the Carbon-
iferous, possibly nearly on the horizon of the coals. On the East River, above New Glasgow, important
occurrences of iron-ore, limonite, specular iron-ore, and bedded heematite. These have not been worked.

29. Windsor. The Windsor series, or Lower Carboniferous limestone and gypsiferous beds, is a
marine formation, holding characteristic shells and corals of the Lower Carboniferous period, and con-
%m aggxotllon t’o)t.he limestone, thick beds of sandstone, marl, and clay, usually red, and gypsum

4 ian ogy ).

30. Falmouth.  The Horton series, or Lower Carboniferous coal measures, underlies the last, and
consizts of hard sandstones and shales, often calcareous, associated with conglomerate and grit, and
in some places with highly-bituminous shales. It holds underclays and thin coaly seams, remains
of plants, fishes, and entomostracans, and footprints of batrachians, but no strictly marine remains
(*“Acadian Geol .

81. Wolfville, m this point to Kentville the alluviums and marshes of the Bay of Fundy
shores may be seen to the north.

32. Kentville. Thongh marked Triassic to Annapolis, the line of the railway runs thronghout near
the line of junction of this formation with Silurian, Devonian (Oriskany), and intrusive granites, which
form the hills to the south. To the northward is visible the continuous ridge of the North Mountain,
which intervenes between the Cornwallis and Annapolis Valley and Bay of dy shore. This is com-
ggscd of Triassic traps, which overlie the red sandstones of the same formation. Cape Blomidon (near

olfville) is the eastern extremity of the North Mountain. In this lofty cliff (four hundred feet) col-
umnar basaltic trap is underlain by amygdaloid, containing numerous zeolitic minerals. The base i8
formed of red sandstone with sum veins. The cliffs bordering the coast from Cape Blomidon west-
ward affsrd many zeolites in fine crystals.

maaiandggéom At Paradise, east of this station, fine crystals of smoky quartz derived from
veins nite.

34. Carleton. This town is, like St. John, on Lower Cambrian rocks, but the railway immediately
enters an area of Pre—Cambrianband turning round northward passes into Laurentian. .

35. Westfield. Immediately beyond Westfleld an outlyer of Lower Carboniferous one mile wide. Pre-
Cambrian rocks then extend to Nerepis, which is on (or near) a very small Lower Carbonifcrous outlyer.

36. Nerepis. Beyond this station Silarian 13 mile, followed by granite.
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Ms. | New Brunswick Railway—Con. Ms. | Between Gibson and Woodstock.
28/'Watt Junc.?® (4. Cambro-Silurian. O;Gibson. 14 b. Middle Carbonif.
4. Cam.-Silurian and & 4. Cambro-Silurian &
o peanee 8-12. Devonian, || 1Keswick { 14 b. Middle Carbonif.
43 McAdam Jun.?®|4. Cambro-Silurian. 20 Zealand. 4. Cambro-Silurian.
e FAST 28 Upper’ Keswick. Granite.
fE8 Rwioshoea Me. 4: Oambro-Silurian. * - | ‘sgigiftivile, 4. Cambro-Silurian.
59 Deer Lake. Granite. 47'County Line. e
65 Canterbury. 4, Cambro-Silurian. 52 Woodgtock j-n @
75/Benton. Syenite. N 3 ke
ogiowits 57 Newberg Junc. (5-7. Silurian.
gi Iv)‘fb:g;ti“{:c' Z—% S‘ll‘)maél:l o 61Up. Woodstock.|4. Cambro-Silurian,
94 Wo ck. . Cambro-Silurian. 63 Woodstock,39 ¥
88({Debec Junc. 5-7. Silurian. Cumberland Railway.
gg gl;ﬁltl;u(i{e :: 0,Springhill Jn.1°14 a. Millstone Grit.
Sl 2ip 50 — ‘“  Mines.|14 b. Middle Carbonif,
94Woodstock.?? |4, Cambro-Silurian, — Southampton. |14 a. Millstone Grit.
96/Up. W’dstock*® o — Half-way Lake. {138 a. Lower Carbonif.
100{Newberg Junc. |5-7. Silurian. 32{Parshoro. %
15%7|Gibson. 14 b, Middle Carbonif. Waterloo and Magog Railway.
SRR Province of Quebec.
10%|Hartland. 5-1. Silurian. 0'Magog.+1 57, Silurian,
111|Peel. $§ | «
3 3 Castle Brook.
11%7|Florenceville. s 5/0xford L «
120|Kent, A ' : :
d ‘7| Amber Brook. |[1. Pre-Cambrian.
123(Bath. £ ! «
4 9 Eastman.
135 Kilborn. & . &«
11 Dillonton.
1438/ Perth. & ! 42 «
17 8. Stukely.
143| Andover. £, | u
23 Waterloo.
e et 3 Prince Edward Island Railway.*
— - WaY.
156/F't Fairfield, Me. g4 (198 miles in operation.)
163]East Lyndon, “ £ Province—Prince Edward Island.
168 Caribou, i 5 s 43b Tl;;; whole ofdt}'i‘is_ isl;and C‘izmmm't%f Permgl-
¢ oniferous and Triassic rocks, with gener:
IE Presque Isle, “ % rear{ czl)llot,rw‘ixich has also be;n communic:%ted to
149I Aroostook. 6 the overlying drift and soil. The surface is rolling

1647 (Grand Falls.
181 St. Leonard’s,
198 Green River.
201 St. Basil.

207 Edmundston.

and generally drift-covered, so that it has so far
been found impossible to separate the two for-

mations above mentioned except quite locallx.
remarkably interesting Triassic reptile Bathy
is was found in the excavation for a well

thus bore

The

gna-

at New London. Thesoil of Prince Edward Island

is remarkably fertileand well cultivated.

37, Hoyt. At junction Devonian and Lower Carboniferous.
38. Watt Junction to McAdam Junction. Kames and moraines frequent, and in some places cut

the railway.

through b
35. W?)odstock to Grand Falls.

Fine examples of terraces.

40. Upper Woodstock. A blast-furnace erected here, and hematite ores from Jacksonton at one
time smelted. Bricks manufactured from drift-clays.

41. Ma,

much frequented as a summer resort. Orford Mountain, a dioritic intrusion to the northeast.
42. South Stukely. Numerous occurrences of copper-ore in this vicinity. The Huntington cop-
per-mine six miles distant. The ore is chiefly chloritic slate and diorite, impregnated with copper py-

rites, pyrrotite, and iron pyrites, Ma,

lot 4, range 2.)

€8, D L ) 3 esite forms enormous beds in Bolton and neighborin,
8hips, in association with serpentine, dolomite, etc. Chromic iron also found in serpentine.

gog. At northern or lower end of Lake Memphremagog, a very picturesque sheet of water,

town-
olton,

44. St. Stephen, on New Brunswick Railway : thence granite 4 mile, Cambro-Silurian 1} mile,
granite 1 mile, Cambro-Silurian 16 miles to Watt Junction, On Grand Southern Railway : thence

granite ¢ mile.

Cambro-Silurian 44 miles to Oak Bay, then Silurian.

45. Yarmouth. Highly altered rocks, consisting of chloritic and hornblendic slates, clay slates,

quartz rock, etc.

46, Metegan. From this point onward the rocks differ in appearance from those previously met
with, and though colored, provisionally, on the general map of the Geological Survey as Cambrian,
may 'be Cambro-Silurian or Silurian.

47. Bloomfleld. Exposures of fossiliferous Oriskany of Bear River and Clements near here.
48. Digby. Good exposures of Triassic red sandstones and trappean rocks at Digby Gut and St.

Mary’s-Bay. Digb
connecting witthg ﬁ

Gut forms the entrance to Annapolis Basin, an
rallway, for St. John.

49. Chamcook. Thence Silurian 2 miles, granite 44 miies, Silurian 1} miles.

50. Dyers.

Cambro-Silurian 2 miles.

Granite 8 miles. Near Dyers, kames may be observed.

is passed through by steamers,
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Ms. | “'esil;l‘l; Counties Railway, N. 8. Ms. | Grand Sﬂt-kfrn Rallwnz—p'_on.
0|Yarmouth.4®  |2—4. Ca‘x‘nbrian. gg gyer's.;;_ ?r;nist'ci. :
H onny River., 7. Silurian.
g oﬁf.m % 35 St. Geyorge." 1 |1. Pre-Cambrian.
10 Greencgvi. :: «éi {;enn{fi{e_ld.“ x :
18{Brazil Lake. New River.
16/ Lake Jessie. = —|{Lepreaux,53 13 a. Lower Carbonif.
18/Norwood. “ 58 Lancaster.5¢ 1 a. Laurentian.
21(Hectanooga. & 67|Pr. of Wales. s
80(Meteghan.*6 |4, Cambro-Silurian (?) |f 70/Spruce Lake. Y
83 Saulmerville, b 74|Carleton. 2. Cambrian.
85|Little Brook. % 82/St. John.%% “
87|Church Point. s
41 Beﬁ;.:e,m o X Lo ( Albert Railway, N. B.
45| Weymouth, 5-17. Silurian (?) - 7 -
51 Port Gilbert. “ 2 (szl‘lrzl;:;:lye 14 b. Mldgle Carbonif.
L T % 10[Turtle Creek. «
b g 14/Baltimore £
58/Bloomfield.*” v P e "
D™ |16, Triassic 17/Stony Creck. g
i inm ' 20{Salem. 18 a. Lower Carbonif.
P, S, 22| Weldon.5¢ I
sl 24 Hillsbhoro.57 o
Ch.nla.;n Branch Railway, N. B. 29! Albert Mines.t® «
|Hahfax. 7 5 81/ Wilson. «“
0 Chatham. 14 b. Middle Carbonif. || gg Curryville.59 14 b. Middle Carbonif.
9 Chatham ..Iunc. b 36 Cape. “
[Poiut Levis. 88 Daniels. 13 a. Lower Carbonif.
Grand Southern Railway, N. B. 40 Shepody. 6° «
O/St. Stephen.* |Granite. 42/The Hill S
5 0ak Bay. 4, Cambro-Silurian, 44 Riverside. &5
14 St. Andrew’s o8 435/ Albert. i
Crossing. } 8-1. Silurian. 48 Harvey. 14 b. Middle Carbonif.

51. St. George. Abont three miles north of St. George, on the Magaguadavic River, a red syenite
is extenaive]g quarried. Water-power is emploged to drive the polishing machinery. The stone much
resembles Aberdeen ‘“ granite,” and is of very fine quality and color. 3

52. Pennfield. , broad kame, or * whaleback.**

- 53. Lepreaux. Anthracite of an impure character occurs in Devonian beds about four miles south

- of station. The anthracite is very impure, but is interesting, being the only known instance in America

of a Devonian coal.

54. Lancaster. Between this point and next station (Prince of Wales) line passes nearly along
junction of Laurentian (to north) and Devonian. At Lancaster, kames.

St. John. Few points are of greater E’eolo cal interest than the vicinity of St. John, where
within a radius of a few miles rocks occur which have been assigned to the Laurentian, Pre-Cam-
brian, Cambrian, Devonian, and Lower Carboniferons formations. The city stands on hard, slaty
rocks of the Acadian group, which yield Primordial foesils, in some places in considerable abundance.
The Devonian rocks are well exposed on the shores of Courtney Bay, and also in the vicinity of Carle-
ton. About a mile west of the last-named place, on the shore, are the * fern ledges,” which have
yielded a great number of fossil plants, with some Insects and crustaceans. The Devonian rests quite
unconformably on the Cambrian series, and is again overlain unconformably by the conglomerates of
the Lower Carboniferous.

56. Weldon. Between this point and Hillsboro the Petitcodiac salt-marsh.

57. Hillsboro. Gypsum qnarries in the Lower Carboniferous rocks.

58. Albert Mines. The mineral known as Albertite, an inspissated bitumen filling veins in the
black lsh:l&as 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, under Intercolonial Railway. L

62. Prench River. Lower Carboniferous in valley, hills on both sides of Silurian rocks,

63. Marshy Hope. Opposite this point, on the coast, good exposures of fossilifcrous Silurian
rocks of Arisaig grou;l).

64. Antigonish. Interesting display of Lower Carboniferous rocks, including beds of limestone
and é)ypeum in this neighborhood.

J 5. 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 exposures of Lower Carboniferous rocks at Plaster Cove
and other places on north side of Strait of Canso.
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Ms. | Eastern Extension Railway, N. S.

Ms. | Eastern Extension Railway—Con.

0|New Glasgow.®!
5/Glenfalloch.
IO‘Merlgomlsh
13/French River.5?
18/ Piedmont.
22 Avondale.
24 [Barney’s River.
1Marshy Hope. 53 ¢
1 James River. {18 a. Lower Carbonif.
35 Brxerly Brook. &
41|Ant1gomsh e g
46 South River. &
48| Taylor s Road. 4

14. Carboniferous.
113

“
“

5~7. Silur. or Cam.-Sil.
“

13

51/ Pomquet. 13 a. Lower Carbonif,
53 Heatherton, A
56|Bayfield Road.
57|Afton.

Tracadie,
Girroirs.

Little Tracadie.
Harb, au Bouche

C. Porcupine.®5

61
62
66
70

73

79
80

{ 13 a. Lower Carb. 5-17.
Silurian and Syenite,

Mulgrave. 18 a, Lower Carbonif.

S. of Canso,
Wh'£,66

“

II. Ontario

andy @uebee,

List of the Geological Formations in Quebec and Ontario.??3

20. Quaternary, 20 d. Saxicava Sand.*
¢: Leda Clay.t
20 a. Boulder Clay or
Till.

13, Lower Carbonif., 13 a. Bonaventure

8-12. Devonlan, 12. Catskill (Ont.).t

11. Chemung and Port-
age. §

10. Hamilton, including
Marcellus and Ge-
nesee.

9. Corniferous or Upper
Helderberg,

8. Oriskany.

(1]

*In Central Ontario. 20 d. Algoma Sand and
Artemisia Gravel.

tIn Central Ontario. 20 c.Saugeen Clay; 20b.

Erie Cluﬁ
g astern Quebec. Scanmenac beds.
8-12. Gaspé Sandstones, in eastern

art of|
Quebec. H

57, Sllurlan, 7. Lower Helderberg.
+ Salina or Onondaga.
5 d. Guelph,
5 c. Niagara.
5 b, Clinton,
5 a. Medina and Oneida.
4. Siluro-Cambrian, 4 ¢, Hudson River
4 b. Utica.
4 a. Trenton.
3 c. Chazy.
2-3. Cambrnan, 3 b. Sillery and Levis.
3 a, Calciferous.
2 c. Upper and Lower
Potsdam.
2 b. Keweenian.
2 a, Animikie.

1. Eozoic or
Archzan, 1 ¢. Huronian,
b. Norian or Labrador.
1 a. Laurentian.

Grand Trunk Railway.

Grand Trunk Railway— Con.

Ms. | Portland to Montreal. Alt.||Ms. | Portland to Montreal. Alt.
O[Portland, Me. (1 ¢. Huronian. 14} 86/Shelburne, N. H.|1 d. Montalban "
5|Falmouth. 1 a. Laurentian. 51 91 Gorham.
9/Cumberland. ¥ 85/ 98/Berlin Falls.  |Lake Group 1028

11{Yarmouth, b 96/1122 Groveton June. (1 b. Huromon. bt
27\Danville June, (1 d. Montalban,  2°3/{131 Breathes. 8
29 Lewiston Junc. L 24811134 North Stratford. w 998
36| Mechanic’s Falls & 3001{142 Wenlock, Vi. L 1258
47|South Paris, 1 a. Laurentian. 39211149 Island Pond, Vit.|1 d. Montalban. 1’"
70 Bethel. 4 65411165 Boundary Line. 228
80Gilead. 1 d. Montalban. 7LD Geology in U. S./by Prof. Hltchcock
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Grand Trunk Railway—Con. Grand Trunk Railway—(Con.
Ms. | Lewiston Branch. Alt.[|Ms. | Montreal, Richmond, and Quebec.108 Alt,
29 Lewiston J., Me.|1 d. Montalban. 248{| 0 Point Levis??
33 Taylor Brook. . zoy \(op. Quebec).?4 |2-3. Cambrian. 14
84'Auburn. o3 148)| 7/Chaudiere Curve i 229
85 Lewiston, Me & 140( 9 Chaudiere Junc. L
o 15 Craig’s Road. U 235
Portland to Montreal. 20'St. Agapit. “ 406
165 Norton Mills : 28 Methot’s Mills. “ e
buebeul ¢ A } Granite. 87| Lyster. « 446
169 Dixville. 5-17. Silurian, :;:; i;g:) Julie. :: :::
i “ merset.
oo Raabbye p 19| 55/Stanfold «
183.Compton. L 734/l 64/Arthabaska. 4 430
186 Waterville. H 646|| 71 Warwick. “ 481
193!Lennoxville.1°1 1. Pre-Cambrian. : . 7giri11§ingifly. “t 444
196 Sherbrooke. %% ey 86 anville,
203 Bri&;ﬁggn}alls. 5-7. Silurian. "’li 98 Richmond. 1. Pre-Cambrian. 39!
211|Windsor Mii.];las' & ::‘: 137 St. Hyacinthe. !4 c. ‘I’Iu%son R( % 12
221(Richmond. 1. Pre-Cambrian. 210 4 b. Utica (at Bona-
228|Lisgar. # : :: 172t}{ontreal. venture Station).®!
104 :
gg;bg:;g;m‘ ; s Ca:l‘nbnan. 433 Arthabaska and Three Rivers Branch.
243(Acton Vale.10 - 312G A thabaska,  |2-3. Cambrian. 430
249 Upton. % 204 | § Walker's Cut-
252/St. Liboire. “ 47 ting. “
255|Britannia Mills, [4 a. Trenton. 222 11 Bulstrode. ¢
257/St. Rosalie. 4 c. Hudson River. ! L5
26; St. H;::i:me. e v fien 1 ;‘: é:t%r:lestin. 5a. Medina and Oneida.
269 St. Madeleine. L 111 3] St. Gregoire. |4 c. Hudson R.
275/St. Hilare.106 “ 86 | 35 Three Rivers. %
276|Belceil. £ = WL
mEi |
'St. Bruno. o . Utica (at Bona-
287/St. Hubert.107 £ 33 B { venture Station).
290iSt' Lambert. {4 b. Utica. 76/l %7/St. Lambert. ‘:
“ . [{
e i -

100. The portion of the province included between the 45th parallel and Maine boundary and the
St. Lawrence, generally designated the “ Eastern Townships,” has given rise to more discussion and

difference of opinion between geologists than any other part of the Dominion.
éeological complexity and disturbance, and can scarcel

or a work like the present it is necessary, however, at least to denote the for-
whatever doubt may attach to the reference of some of them. For
kindly allowed the use of unpublished sheets, colored according to his

This district is the continuation northward of the Agpa]achinn region,
features is the great Champlain and St. Lawrence fault, wi

northwestern from the plicated beds of its southeastern part. This
(See Note 8, New York.
Ler Mine, from which a great
tracted, is situated at a distance of five miles from this station.

re%ion of extreme
fully worked ont.

mations on one uniform system,
this purpose, Dr. Selwyn

views.

of Lake Champlain to
101. Lennoxville.

with copper pyrites.
102, Sher

uebec and beyond.
e Hartford

uantity
e ore is

It is naturally a
yet be considered as

One of its most salient

ich separates the undisturbed rocks of its
t fracture runs from the head

of copper-ore has been ex-
granular iron pyrites, mixed

. Sherbrooke. Numerous occurrences of copper-ore in this vicinity and near Lennoxville. A

bed of jasper in the town of Sherbrooke.

103, Richmond. The Rockland and Melbourne slate quarries are within a few miles of this sta-

tion. The slates here have been somewhat extensively worked, and are unsurpaseed in quality. A
few miles south of Richmond, in Melbourne, fine serpentine marbles occar.

104. Durham. The line between the Pre-Cambrian and Cambrian rocks is crossed at South Dur-

2am.
105. Acton Vale. A very productive mine of vari

ted and vitreous copper-ore, occurring in

brecciated portions of a limestone-bed, was formerly worked here, but is now abandoned. Slate quar-

ries also in this vicini
106. St. Hilaire,

ty.
I{olceil Mountain, one of the remarkable igneous protrusions which penetrate the

flat-lying Silurian rocks of the St. Lawrence Valley, may be visited from this point. The mountain is
partly composed of augite-syenite and partly of nepheline-syenite. An excellent summer hotel on the

mountain,

(See Note 210 on Mount Royal, Montreal.)
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Grand Trunk Railway— Ms. | Quebec and Lake St. John Railway.
Ms. | Champlain Division— Con. 0|Quebec.2¢ 4 ¢. Hudson River.
. 109 : 4!Junction. i
gg%‘r'a'i‘g;nﬁ‘igne‘ ey WGl 5|Little River. «
39 Stottsville « 8|Ancine Lorette. &
il acolle. ¥ « 10/St. Ambrois. |1 a. Laurentian.
50/Rouse’s Pt.N.Y « 14| Valcartier Sta. ¥
G N.Y. ;

Montreal and Province Line.

O'Montreal. goe

6% St. Lambert.
12 Brosseau’s.
14;Laptairie.
20 St. Constant.

23|St. Isidore Junc.

3
“"

4 a. Trenton.
'8 a. Calciferous.

4 b. Utica (at Bona-
venture Station).
[

27/St. Regis.

83(St. Martine.
38|Howick.
44|Bryson’s.
47/0Ormstown.

56 Huntingdon.

64| White’s.
%74|Ft.Covington, N.

“

2 ¢. Potsdam.
3

8 a. Calciferous.
[13

113
113

Y' «

16(Jacques Cartier.
17(St. Gabriel.
23St. Catharines.
24|Lake St. Joseph
27| Lake Sergeant
30/Bourg Louis

36 St. Raymond,
39/Cétes Road.

43 River Roudeau.
46 Lake Simon.

86/ Lake Edward.

30/St. Remi.

34St. Michel.

87 Hughe’s.
89|Johnson’s.

44 Hemmingford.
47| Province Line.
50 Moore’s J., N.Y.

4 a. Trenton.
[{3

8 a. Calciferous.
[

({3
3

2 ¢. Potsdam.

Central Vermont Railway.
Northern Division.

Montreal,210

St. Johns.109

Verselles.
10;St. Brigede.
14|W. Farnham.
21|Angeline.
29/Granby.
8%7|W. Shefford.!1©
43{Waterloo.

TO O

4 b. Utica.
“

4 c. Hudson River.,
4 a, Trenton.
2-3. Cambrian.
13
[{3
1. Pre-Cambrian.

0{Montreal. 210
27|St. Johns, 109
86/St. Alexandre.
42 Des Rividres.
45|Stanbridge.!!!
52(St. Armand.!!%
57Highgate Sp’gs,
61(E. Swanton. [ Vt.
64 Swanton Junc.
70/St. Albans,

4 b. Utica.
[
4 ¢. Hudson River.
13
2-3. Cambrian,

2 b. Potsdam Slate.
43

({4

3 b. Levis Limestone.

North Shore Rallway.!!?

Quebec.24
Lake St. John
Railway Junc.
| Lorette.
13|Belair.
25/ Point Rouge.
30|St. Bazile.
34{Portneuf.
38|Deschambault,
42|Lachevrotiere.
45|Grondines,
52/Ste. Anne le
Perade.
5'7|Batiscan.
64 Champlain.
'14|Piles Branch Jn,
7%7|Three Rivers!14
85|Pointe du Lac.
92! Yamachiche.
97| Louiseville.
101{Maskinonge.
107{St. Barthelemi.
111|St. Cuthbert.
115|Berthier Junc.
123 Lanoraie.
129 La Valtrie.
132 L’ Assomption.
136 L’Epiphanie.
144 St. Henri Mas-
couche.
148|Terrebonne.!!
154St. Vincent de
Paul.
159 St. Martin Jn.
170|Hochelaga.

0
4

171/Montreal. 210

4 ¢. Hudson River,
«
[13

4 a. Trenton.
4 b. Utica.
(14

4 a. Trenton.
«“

4 b. Utica.
4 ¢. Hudson River.
“

4 b. Utica.
“

[ 1§
4 a. Trenton.
[{3

(3

3 ¢. Chazy.

4 a. Trenton.
[13

“ or 4 a. Trenton,

4 ¢. Hudson R. or Utica.

107. St. Hubert. Extensive peat-bogs in this vicinity, from which a considerable quantity of peat
was at one time extracted and manufactured.

108. Montreal, Richmond and Quebec. Thisroad gasses for the most part over an alluvial country,
in %aneral thickly drift covered, and little is seen of the underlying rocks, except in the neighborhooci
of Richmond. (See Note 103.)
~ 109. St. Johns, Pottery-works. Rough earthen-ware articles are manofactured from clay un
?erltyil;g tillle town. The clay is marine (leda ciay), twenty-two feet in thickness, and covered by one

oot of soll.
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North Shore Railway—Con. Ms.| The Bay of Quinte Railway.
Ms. | Piles Branch. Deseronto. 4 a. Trenton.
0 Three Rivers. |4 c. Hudson River. East End. *
2 Piles Branch Jn. Ly Deseronto Junc. e
9 St. Maurice.!16 {4 b, Utica &4 a. Trenton. Napanee. &

21 Laca la Torgue.|]1 a. Laurentian.
29 Grand Piles.f17? =
Berthier Branch.
Berthierville. |4 ¢. Hudson River.
Berthier June. 14 b. Utica.
Quebec Central Railway.
0 Sherbrooke.!!® {1. Pre-Cambrian.
4!Lenoxville. o
10{Ascot. »
19 Basin. 5-%. Silurian.
27 Dudswell.119 f
36 Weedon. &
47/Garthby.120 o
57 Coleraine. &
67/ Thetf’dMin’s?2!|1, Pre-Cambrian.
78 Broughton.!22 4
91 St. Frederic. it
100 Beauce. 2
105 St. Joseph.?2? |2-3. Cambrian.
110 Scotts. L
122 St. Anselme. &
139 Levis. i

| Northern and Northwestern Railways.

0Port Dover.!#4
9 Jarvis.

12 Garnett.
14|Hagersville.
16{Ballsville.

24 /Caledonia.

29 Glanford.
34.Ryma.l.

40 Hamilton.! 25
48 Burlingt’n B’ch.
51 Burlington.

57 St. Ann’s.

59 Zimmerman.
66/ Milton.

75 Stewarton.

17 Georgetown Jn.
77 Georgetown.

79 Glenwilliam.

81 Salmonville.

83 Cheltenham.

86 Riverdale.
95/Caledon East.

9. Cornif. and 8. Oris-
i G [kany.
“
“

6. Onondaga.
5 d. Guelph.
“
b a. Medina and Oneida.
“

“
5 c. Niagara (%)
5 a. Medina and Oneida.
“

110. Shefford. The railway here passes close to Shefford Mountain, an intrusive mass described

as a granitoid trachyte.
111. Stanbridge.

T‘mntity in this vicinitg.
this u

place and Phillips

A larger Tnass of similar trachyte forms Brome Mountain to the south.
Bog-iron-ore in congiderable
112. St. Armand. The limestone belt between

Formerly worked.
rg affords several varieties

of marble of different colors. Some of these have been quarried. A black marble occurring a mile
and a half southeast of Phillipsburg is particularly worthy of note.
113. The line, for the greater part of its length, is at no great distance from the north bank of the

St. Lawrence, and, owing to the depth of the drift deposits and alluvium, but little of the geological
structare of the county can be seen. The outlines of the formations, as represented on the geological
map of Canada, are somewhat uncertain for the same reason, and must at present be considered as
approximations only.
_ 114. Three Rivers. The railway here crosses the St. Maurice, a river important from a lumbering
gomt of view, and having a total course of about three hun mjles. The Shawanagan Fallg, on the
t. Maurice, twenty-one miles distant, one hundred and sixty feet in height. The falls occur over Lan-
rentian rocks, and are very picturesque. On the river below the falis the Potsdam sandstones may
be observed to overlie the Laurentian. Extensive brick-yards at Three Rivers.

115. Terrebonne. Quarries. limestone. Stone taken to Montreal in scows, and has been
extensively used in enlargement of Lachine Canal.

116. St. Maurice. Iron smeltin%, on a small scale, has been in operation here for one hundred and
fifty years. The mineral employed I8 bog-iren-ore.

117. Grand Piles, Navigation by steamer on the St. Manrice from this point northward, into the
heart of the Lanrentian country.

118. Sherbrooke. (See Note 102 under Grand Trunk, Montreal to Portland.) y

119. Dudswell. About three miles northward, yellow and gray marbles capable of receiving a
good polish, and highly ornamental. y
120. Garthby. Depogit yielding native antimeny, antimony glance, and other minerals, five miles
from Garthby, in Sonth Ham, lot 25, range 1. Lot 22, range (north) 1, Garthby ; extensive deposit of
iron and copper pyrites. & P \

. 121. Thetford Mines. Asbestos extensivelg worked. The veins occur in association with serpen-
tine rocks, which here characterize a considerable tract of country.

122. Broughton. The Harvey Hill Copper Mine, at one time extensively worked, but at present
suspended, near here. Purple copper-ore, copper glance, and copper pyrites, occur in veins cutting the
strata and beds conformable with the stratification. 3
. 123. St. Joseph. On the Chaudicre River. Gold occurs in placer deposits in numerous localities
in this vicinity. These deposits have been worked to some extent, but are as yet imperfectly devel-
%;;ed, as the agriferons alluvinmes are known to extend over an area of ten thousand square miles. The

Igour nugget, found on the Gilbert River, weighed 51§ ounces. A handsome brecciated marble feund
on the Riviére Guilliaume near here.

124. Port Dover. Corniferous limestones, with pores of corals frequently filled with petroleunm.
Epeonites ocenr in limestones on the lake shore,

125. Hamilton. A band of sandstone known as the “gray band,” and referable to the Medina
formation, is quarried here and used in building.
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Northern and Northwestern Railways—

Passumpsic Railway.

Ms. | Continued. Ms. | Quebec to Newport.
96 Centreville. 4 ¢. Hudson River. Quebec.
QQIPalgrave. £ Montreal.
105'Tottenham. 8 (S. E. Ry.)
110 Beeton, % 0|Sherbrooke.!°2 |1. Pre-Cambrian,
114 Thompsonville, [4 b. Utica. 3{Lenoxville. R
116!Alliston. 64 8|Capleton. 1. Pre-Camb. & 2-8. SiL
120 Everitt. $ 12/North Hatley. s
123(Tioga. 4 a. Trenton. 19|Massawippi.  {5~-7. Silurian,
126/Lisle. &b 21|Ayer's Flata, A
129/Glencairn. & 27 Libby Mills. )
151(Collingwood.» 26 T 30(Smith’s Mills. &
135/ Allandale. % 34|Stanstead Jnl27|Granite.
—|Barrie. £ 40|Newport, Vt. 15-7. Silurian.
Beeton and Barrie Branch. Sonth Eastern Railway.
Ol Beeton. Mzain Line.—Montreal to Richford, Vt.
—f Beeton Junc. 0/ Montreal 210 ‘
9, Cookstown. 4 b. Utica. 0|Longueuil. 4 b. Utica.
14‘Thornton. 4 a. Trenton. 2/St. Lambert. 5
19 Vietoria. ¢ 12/Chambly Basin. 4 ¢. Hudson River.
25| Allandale. <, 13|Chamb. Canton. &
—iBarrie. $ 14 Richelieu. ¢
7 19| Marieville. $
North Simcoe Branch. 22/St. Angele. «
0/Allandale. 4 a. Trenton. 26 St. Brigide. =
5 Colwell. £ 82|Farnham. 4 a. Trenton.
18/ Minesing. o 87| Farndon. 2-3. Cambrian,
16 Hendrie. " 39 Brigham. , %
IQ;Phelpston. $¥ 42 East Farnham. H
24 Elmvale, “ 45 Cowansille. &
26 Saurin. < 47 Sweetsburg. %
30, Wyevale. £ 50 West Brome. (1. Pre-(‘Jambrian.
(]

39 Penetang.

55/Sutton Junc.
58 Sutton.

[11

Allendale to Muskoka Wharf. 63 Ambercorn. “
63;Allandale. 4 a. Trenton. 66 Richford, Vt. |1 b. Huronian.
" 43
2§$gﬁ:;: “ Northern Division.
74/0ro. 3 0/Sorel. 4 c. Hudson River.,
48 Hawkstone. o3 6/St. Robert. 4
87 Orillia. * 10|Yamaska. 4
90, Atherly. 3 14/St. David. 7
95 Longford. 1 a. Laurentian. 21(St. Guillaume. <
100 Washago. o 27| Boulogne. i
103 Severn. £ 32iSt. Germain. 2-3. Cambrian.
109 Lethbridge. - 36| Drummondville. &

1 151 Gravenhurst.
116 Muskoka Wharf'

45|Wickham.

[

54/Acton,198

126. Collingwood. The Utica shales may here be observed to overlap the Trenton. These shales
were at one time distilled here for oil. .
127. Stanstead Junction. A considerable area of granite here, surrounded by dikes of the same
material which penetrate the calcareous strata. The granite is excellent for building purposes,
128. Brome. About four miles southwest, iron-ores (specular schists) at one time worked. (See
Note 110 on Brome Mountain, under Central Vermont Railway, Shefford.)
129. Sutton. Similar jiron-slates to that above described in a number of places near here.
. 130. Abbotsford. Yamaska Mountain to the southeast, an intrusive mass about three miles in
ggaqlteter, is for the most part a micaceous trachyte rock. The southeastern portion is, however, a
iorite.
. 131, Rougemont. The intrusive mass forming the mountain of Rougemont is chiefly composed of
olivine-diabase. This is one of a group of similar intrusions of which Mount Royal and Beleil
Mountain may be taken as typical.
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South Eastern Railway— Grand Trunk Railway.

Ms. | Northern Division— Con. Ms.| Montreal to Toronto and Detroit. Alt.
60/ Roxton Falls. [2-8, Cambrian. 0Montreal.?19 |4 a. Trenton, 14 m. 51
67 South Roxton. “ 8|Lachine Jun. 4
71 Savage’s Mills, “ 14 Pointe Claire!32(4 a. Black River. 109
7% Warden. 1. Pre-Cambrian. 21|Ste. Anne.!3% (2 b, Potsd. & Calcif.124
80 Waterloo. “ 24(Vaudreuil.}** |2 b. Potsdam, 12 m. 93
84 Foster. o 81/St.Dominique. s
88 Knowlton. . 87|Coteau Land’g. (3 a. Calc. 8 ¢c. Chazy,162
92 Brome Cent.12® [ 48|Bainsville. 3 c. Chazy, 33 miles.

96 Sutton June.!2® % 54|Lancaster,Ont'* 3 a. Calciferous. 163
= 59 Summertown. (3 a. Calcif. & 3 c. Chazy.
T 67|Cornwall, 3 a. Calciferous, 5 m.' 92
0Stanbridge. 2~8. Cambrian, 72|Mille Roches!36/4 a. Trenton, 2 miles.
2/Bedford. n 77| Dickinson. 3 ¢. Chazy, 30 miles.
15/ Mystic. 4 81|Farran’s Point. - £AF
14/ Farnham. 4 a, Tr'ei‘nton. 92 Morrisburg. %
: 4 a. Trenton and 4 c.|| 99|Iroquois. 3 ¢ Chazy. 24S
? o " 0q Zy.
L S { Hudson River. 104 Edwardsburg. (8 a. Calciferous, 277
—|Papineau. o :: 112/Prescott Jun. b/ %
g(;‘gtl‘)b}gitetsford. ¥ 112:Prescott’z ;I un. 3 a.Calciferous,45 m.?%3
39,St. Hyacinthe. |4 c. Hudson River. by 50“5‘“' e Chaz'y Bl =
411St. Rosalie Jn. « 115‘G1a_dsbone. 3 a. Calciferous.
48/St. Simon. “ 120 Maitland. -
B39t Husren « 125 BrocrvILLE.!37 |2 b, Potsdam., FoE
61/St. Guillaume. “ 129 Lyn.!** "y e
' |188 Mallorytown. (1 a. Laurentian. e
St. Cesaire Branch. 147 Landsdowne. L 34 m, %3¢
0/St. Cesaire. 4 ¢. Hudson River. 155 Gananoque.! 39 5 zer
4'Rougem0nt, 131 “ 162 Ballantyne’s. < i
8| Marieville. «“ 169 Rideau. 2> 3 a. Calciferous. :::
7 172 K1xgsToN.14 4 a. Black River.
P, Jihort P ongesl, 180 Collins’ Bay. |4 a. Trenton, 114 miles.
0[St. Lambert.  [4 b. Utica. 194 Fredericksb’rg. %
2|G. T. Crossing. 5 198 Napanee. i
6/ Longueil. 5 213 Shannonville, 2
“ 286
Central Ontario Railway. ;;g 'Igf::;‘:, e “ 265
[Trenton Junc. |4 a. Trenton. |241 Brighton. & A
|Trenton. & {249 Colborne. % bk
6 Carrying Place. X 256 Grafton. +
11 Consecon. o |264 CoBOTRG. ] 2
16 Hillier. & 270 Porr Hope. 3 £27
18 Four Corners. i 1279/ Newtonville. ) A%
21 Wellington. o 1286 Newcastle. - il
25 Stinson’s Creek. g 290 Bowmanville! 414 b. Utica, 24 m. 263
28 Bloomfield. “ 294 Saxony. “ T
. 32 Picton. v 299 Oshawa. o TR

132. Pointe Claire, Black River limestones in quarry near station. Highly fossiliferous. Much
of the stone for the géﬁrs of the Victoria Bridge was quarried here.
133. St. Anne. e west point of the island of Montreal is composed of Potsdam sandstone,
. which is seen in the immediate vicinity of the station. Just east of this a belt of calciferons occurs,
aud here yields some characteristic fossils. Scolithus Canadensis may be found in the Potsdam. The
Potsdam forms an anticlinal, and underlies the county for about eight miles westward, when it is fol-
lowed by a second belt of Calciferons. On the opposite side of Lac St. Lonis, at Beauharnois, six
miles from St. Anne, Proticknites in sandstone quarries. 8
134. Vandrenil. In the seigniory of Vaudreuil bog-iron-ores occur in several places, particularly
at COte St. Charles.
135. Lancaster. From this point to Cornwall the railway nearly follows the line of junction of
the Calciferous and Chazy formations. g
136. Mille Roches. Quarries in Trenton limestone affording good building-stone. Some beds,
when polished, resemble black marble,
137. Brockville. Cliffs on the river below Brockville show good sections of the Potsdam beds,
‘and on the river, two and a half miles above tlmt[ﬁ)lace, an outlyer of this formation occurs, the basal
conglomerate of which may be seen resting on the Laurentian. In cutting of Brockville and Ottawa
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Grand Trunk Railway— Grand Trunk Railway—

Ms. | Montreal to Toronto and Detroit—Con. Ms. | Montreal to Toronto and Detroit— Con.
308 Whitby. 4 b, Utica, 268|454/ Ailsa Craig. 10 b. Hamilt., 23 m, 754
3101Pickering. « 287/461Park Hill. 4 60
316 Port Union, |4 c.Hudson Riv,44m.266  470|Widder.147 $ e
394/Scarboro Jun. « 546|(479 Forrest. 11b. Chemung, 91 m.”!*®
3383 ToRONTO. “ 2541496 Blackwell, 5 555
341 Weston. “ 426/(501/SARNIA. " b
3854 Brampton. 5 a. Medina, 11 m, 713|{502/P. Huron, Mich, -
362 GEORGETOWN. « 847|512/Ch, & L. H. Jun. ¢ 613
865|Limehouse. 42 |5 c. Niagara. 1057(1657| Milw. Junc. 3
368! Acton West!43 « 1159 561|Detroit Junc. 5 5918
374/ Rockwood 144 “ 1183 |564|DETROIT. 10 b. Hamilton, 3 m.%®1
381 GueLpH.14% 5 d. Guelph. 1068, Buffalo to Goderich and Detroit.
886/ Balmoral. iy 10851/ 0/BUFFALO. 9, Corniferous, 82 m,®%8
891|Breslau. gy 10250 2/Fort Erie.14¢ <
896 Berlin. 6. Onondaga, 14 m.11°1/| 19 Port Colborne. e
403 Doon. 5 a. Guelph. | 82 Feeder. 6. Salina, 60 miles,
408 Galt.159 « 880 3§ Dunnville, s
—_— { 2 3
402 Petersburg. 6. Onondaga. R gg,galed;ma. «
405 Baden, 7 & 8. Corn.16 m. & Oris- poRdags, %

| 76 B L 106
421 STRATFORD. % “ [kany.!187)) P:‘I‘fig‘;l?fn' %
421 STRATFORD. 4 f 88 m AT 190 enln “
432 St. Mary’s. e 2ot 97]Bright. 9. Corniferous, 68 m,
444 Thorndale. = ¥ 93811115 StraTFORD. H s
454 Loxpox. N ©15) 128 Mitchell *
421 STRATFORD. F “ 26 m. 11991139 Seaforth,!5° e
432 St. Mary's. & 5 1093|148 Clinton.!?? 4
447|Lucan £t ) 9911180 GopErICH.15%2 & (R0

Railway, blue boulder-clay overlaid by brownish clay. An important deposit of iron pyrites in Eliza-
bethtown, near Brockville, Acid-works. .

138. Lyn. Potsdam sandstone of good quality for building. A portion of the stone for the Parlia-
ment buildings at Ottawa was quarried here,

139. Gananoque, Quarry of red syenite on island opposite this place. The stone takes a good
polish and is used for monuments, etc.

140. Kingston. Clays seen in railway cuttings near Kingston probably represent the Saugeen
clays, a series overlying the Erie clays. These rest on a glaciated limestone surface. In one of the
cuttings Silurian beds, conglomeritic, ete., and gossibly Calciferous in age, are seen resting on Lauren-
tiftn gneiss. The Trenton (f) here affords good building-stone. Kingston {s familiarly known as ““ The
Limestone City.” A considerable quantity of apatite is brought out here from points in the vicinity
of the Ridean Canal.

141. Bowmanville. Quarry in npper part of Trenton limestone.

114_2. Lintlehouse. Materials derived from the Clinton formation employed in manufacture of min-
eral pigments.

143. Acton West. Artemisia gravels thirty miles,

144, Rockwood. Considerable display of upper part of Niagara limestone in this vicinity. From
Rockwood the slope of the country westward is at about the same rate with the dip of the beds,
TO tll;:t on arriving at Guelph we should be nearly on the same horizon as at the first-mentione

ocality.

145. Guelph. Qnarries in the Guelph formation yielding building-stone (dolomite) of a superior
character. Casts of fossils.

146, The portion of this province lying between the Great Lakes, and generally designated the
‘‘ Ontario Peninsula,” is geologically an extension of the rock-series of the adjacent portion of the
State of New York, its formations showing throughout & close correspondence to those of that State.
The separation marked by the lakes and Niagara River is to be regarded rather as accidental than
structural. The greater part of the surface of this portion of the province is heavily covered by depos-
its due to the glacial period, of which local details sufficiently precise for mention in connection with
the actual lines of railways are frequentlty wanting,

‘These superficial deposits only are often seen for considerable distances along the railways.

The boulder-clay, which is thick and almost universal, is overlaid by stratified clays (Erie clays), |
which have not been found to hold marine fossils. The cis\ys with marine shells, which occur in the
eastern extremity of Ontario and in the Ottawa Valley, are an extension of those of the Province of
Quebec, elsewhere described.

The Sangeen clays have been distinguished as an upper portion of the Erie clays, and are locally
nnconformable on them. They are brownish and calcareous, with beds of sand. North of Lake Huron,
and between Georgian Bay and the Ottawa River, the clays are overlain by the Algoma sands, of which
th? Artemtlsia gravels, covering a considerable area in the Ontario Peninsula, are possibly a local de-
velopment.

147. Widder. Near the station a cutting shows forty feet of the Hamilton formation. The rocks

i
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Ms.| Cenada Senthern Railway.  Alt[l Grand Trunk Railway.
- - 5738 | Great Western Division. Alt,
0/BryraLo. 9. Corniferous, 2 m.
[} 647
6’Victoria..1 46 6. Onondaga, 58 m. 697 |S‘3_5P- Brngr. %
8/Niazara Junc, “ 60s|| 0 Clifton.!55 5 c. Niagara, 9 m.
23]Weﬁand. e 589/ 9 Thorold,!69 X
32 Perry. “ 590/| 11/St.Cath’rines %5 a. Medina, 84 m. 337
47|CaxFIELD. & 621 27 Grimsby.!6 - Voo
54/ Dean’s, “« 637 _4_§:HAM]LTON. ¥ £55
64 Hagersville. 9. Corniferous, 64 m.”*°| 43 HayvLtox. 5 a. Medina, 32 m. 358
72|Villa Nova. % 18%)| 45 Toronto Junc. “ 305
83/ Windham., 4 17l 56 Bronte. &
99 Tilsonburg,! 66 4 96| 69 Port Credit. |4 ¢. Hud. Riv., 7 miles.
111 Springfield. L 7961 75 Mimico. ¢
124 St. TroMas.  10. Hamilton, 74 m. ;’:: _82 ToroxTo. iz
128 St. CLAIRE JN. % 43 Haxrwrox, 5 b. Clinton. 258
137{Iona. " k¢ 5 ¢. Niagara.
150|Bismarck. o 711 49 Dundas.!®7 { 5b Clix;gton. 3
162 Highgate. X ;:: 55 Copetown.!5® (5 d. Guelph. i
187/Buxton. = so2|l 59 Lynden. . 155
198 Tilbury. - 604!/ 62 HarRISBURG. ¥ s
204|Comber. 9. Corniferous, 48 m. 65 St. George, «
213/Woodslee. :: - : 3 67 ;Dumfries. 6. Onondaga.
gg’gﬁolchesten 3 600!l 72PaARIS. « Grav. ridge.*42
N . “ 3
236 Grosse Isle. 3 i o i 967
i 2 ” 84 Governor's. 9. Corniferous.
239 Trenton. ; ssoll 91 Woodstock. “ 957
2333Dzmorr. 10. Hamilton, 10 m. 110 Dorchester. “ 852
0{Buffalo, 9. Corniferous. it {119 LoxDox. & o 4
8|Niagara Junc. |6. Onondaga. 608(/199 Komoka. 10 b, Hamilton,26 m.%1!
19 iBlgck Creelku.‘ 5 d. Guelph. ©6%1/140 Longwood. o it
25/Chippewa. 5 c. Niagara. 145/ Appin. 11 b. Chemung, 23 m,7 43
28,Clifton. 255 % 156 Newbury. & iy
29 Susp. Bridge!46 - £4711168 Thamesville. 10 b.Hamilton, 25 m.623
85 Queenston. 5 a. Medina. 183 Chatbam. b, &y
42 Niagara. e 198 Prairie. 9. Corniferous, 36 m.595

are soft marly clays with thin limestone beds, and are highly fossiliferous, yielding Spirigera mucro-
nata, At reticularis, Spirigera concentrica, etc. A

148. Brantford. Erie clay used in manufacture of white brick. Artemisia Emvels twenty miles.

149. Paris. Gypsum quarried in a number of places in this vicinity. Two beds, each four or five
feet in thickness, separated by four feet of shale.

150. Seaforth, Salt-works. Brines from the Onondaga formation employed.

151. Clinton. Salt found in boring at 1,180 feet.

152. Goderich. In cliffs on the Maitland River, near Goderich, sections of Corniferous formation
—eandstones and limestones—in some places fossiliferons. In 1865 brine was discovered at Goderich,
in a boring made with the hope of obtaining petroleum. In the next three years several wells were
sunk here and in the vicinity, the salt being derived from the Onondaga formation. In 1867 Mr. Att-
rill effected a boring of 1.517 feet, for the purpose of ascertaining the amount and character of the rock-
#alt which had been reached in some of the wells made before that date. This boring showed a total
thickness of 126 feet of rock-salt in 520 feet of etrata. Dr, Hunt conducted analyses of the specimens
obtained, and proved that some of the beds are extremely pure. He calculates at 880,000 bushels to
the acre, the yield of salt from the best white layer of ten and a half feet in thickness. The area under-
laid by these salt deposits does not extend as ¥ar north as Teeswater, but appears to have a consider-
able extension sonthward. Owing to difficulties met with in sinkinﬁ a shaft to the rock-salt, the beds
have not yet been worked, thoung a large quantity of excellent salt—particularly suitable for dairy
use—is manunfactured from the brines.

153. Brantford. (See Note 148 under Buffalo to G. and D.) Artemisia gravels thirty-five miles.

154. Chi})pewa. Base of Onondaga probably in this vicinity, but whole conntry covered by clays.

155. Clifton. In the slope and greclpice over which the Niagara Falls occur, the whole thickness
of the Niagara formation is included. On Goat Island fresh-water sands are found overlying the
boulder-clay, and on the Canadian side sixteen ;pecies of fresh-water and land shells have been found
in similar sands. (See Notes 39 and 42in New York.)

156. Grimsby. Quarries jn Niagara limestone and sandstone.

157. Dundas. Close to station, on north side, a fine section of Niagara and Clinton. Quarries. Great
thickness of Quaternary clays in this vicinity. North of the town a gravelly ridge or shore deposit 318
feet above the lake. Brick-yards.

158. Copetown. Su t of Niagara escarpment.

159. Galt. Good exposures of Guelph formation with fossils. Quarries yielding magnesian lime-
gtone enitable for building.

Preston. Good eections of Guelph formation. Fossils,



Kingston and Pembroke Railway.

O‘Mississippi.
IOIOSO.

14 Sharbot Lake.
18/0lden.
22/Parham.

29| Hinchinbrooke.
31{Bedford.

35| Verona.

39 Hartington.

42 Harrowsmith,
47 Murvale,
51|Glenvale,

59/G. T. Junction.
61/ Kingston.

1 a. Laurentian,
{3

Birdseye & Black River.
4 a, Trenton.
“

Birdseye & Black River.
(13

105|Stratford.
112|Travistock Jn.
113|Travistock.
127|Woodstock.
136{Burgessville.

144|Otterville.
149|Can. So. Junec.
IGOISimcoe.
167'Port Dover.

104(Stratford Junc,

141|Brantford Junc.
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Grand Trunk Railway— Ms. | International Railway.
L G W Diviatdin: Con. 0 Sherbrooke, 192 |1, Pre-Cambrian.
—Clair. . Corniferous. Lennoxville. b
Sl [ Doxiieiog 590 |Johnville, |5-7. Silurian.
229| WINDSOR. “ 582 Bulwer. &
230|DETROIT. 10 b. Hamilton, 1 m. Birchton. %
Cookshire. .~
- Great Western Railway Air Line. Robinson. b
s Gould. “
0/Buffalo. 9. Corniferous, 75 m. Scotstown. «
16/Welland.! 46 # McLeod’s Cross. 4
72 Simcoe. H Marsden. 33
81/ Delhi. ] Springhill, =
99 Corinth. (See Loop Line, on Sandy Bay. «
102/ New Sarum. page 67.) 69|Lake Megantic. {
11%7|St. Thomas.
136(Baird’s. Grand Trunk Railway,
130|Lawrence. . e tud
145! GLENCOE. 1. Chemung, 2 m. Georgian Bay and Lake 'Ene Division,
224|Windsor. 0| Wiarton. 5 c. Niagara, 4 m.
225|Detroit. 8/ Hepworth. 5 d. Guelph, 20 m.
15! Allenford. 5
Northern Railway of Canada. 20(Tara. .
1 : daga.
0,ToroxTo. 4 ¢. Hud. Riv., 24 m.247 32 lcﬂlllrfzsv?:){)d s Onoxh aen
i & 633 £
34{Thornhill. . 44 Hanover. ¢ Artem, grivels.
18 Richmond Hill. £ Lf LA
[ 50|Neustadt.
22 Kin, L 955 $ o
g ! 64/ Harriston. -
30 Aurora. 4 b. Utica, 14 m. 69! Palmerston. «
34 Newmarket. $ 178 —
38/ Holland. « 743 0{Palmerston. 6. Onondaga.
49!Gilford. 5 d. Guelph, 34 m. 763 11 Mount_Forrest. 5 ¢. Guelph.
52 Lefroy. P 779|| 17|Holstein. S
57 Bramle:y. & sss|| 22| Varney. &
63|Allandale. “ 733|| 26\ Durham. i
74 Angus. 4 b. Utica. 627\| 89/ Palmerston. 6. Onondaga.
86 Stayner. et 717|| 78|Listowell. 9. Cornif. & 8. Oriskany.
94 CoLLINGWOOD. ¢ 590 | 88Millbank. &
105 Meaford. 4 c. Hud. Riv., 16m. 674(| 91(Milverton. 3

3
[
13
“«
«
3
[
«
“«
«

Wellington, Grey, and Bruce (G. W. Div.).

{Brantford.153
0 Harrisburg.
6 Branchton,

Cobourg, Peterborough, and Marmora Ry.

Cobourg,
Baltimore.
Summit.

Harwood.

4 a. Trenton.
[13

g
“

12/ Galt.1%9

16 Preston.! 60
19 Hespeler.
27 Guelph.

40 Elora,161
43 Fergus.

49 Alma.

6 d. Guelph. &
« 897
y “ 888
“ 927
« 942
[ 1079
3 1297
« 1358

&«
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Grand Trunk Rallway— Ms. | Great Western Division.—Loop Line,
% \"Vellingt.on, Grewgi Brgce (G. W. Div.)— gilﬁih;-{ = 9. Cornifer(‘)‘us.
8. inued. ack Rock.
Fort Erie, >
1 .
gglgﬂ‘;ﬁ;‘:}e' 4 Onoe‘da.ga. :;:: 16/ Welland Junc. |6, Onondaga. &7
23 Marshville %
M p « 1351 d
2(2) P;(;:‘:::gn_ “ 131 41 31 M.Olllton- ::
75| Harriston. & 1264/| 83Diltz.
a3t || 40|Canfield Junc. gt 616
82|Clifford. i el 166 “
91|Mildmay « 10s0| 48|Cazuea. : e 115
o | Walkerton.162 fA 933!| 83 Nelles’ Corners. |9. Cornif. & 8. Orisk.
101/ Dunkeld. « £l catvin X g
| e 67/ Renton. g
C g g =
ig; P?I:E:!lll'ton. 2 s61|| 'T2/Simcoe. g 719
112 Paisley = 116 g? If;u]{g:' :: 795
2 3 5
ot g 2 3 67s|| 88 Courtland. “ 716
gi. - 16|/ 92 Tilsonburg,166 < 785
129 Southampton. ‘ 94 Tilsonburg Jn. @
0/Pal to 1314/ 99 Corinth. ., 162
5 Gowanstown. |9, Cornit. & 8.0risk,12% 107/ Aylmer. 10. Hamilton.. - (761
9|Listowel. “ 1263|102 New Sarum,
15/Atwood. “ 1204/ 117 St. Thomas. “ 767
19|Henf: « 1166|/122 Payne’s. b
22 E:hell.'yn. “ 1174/{126/Baird’s. Co
2% Brussells. “ 1122|(129 Lawrence. % A3
84/Blue Vale. « 1079|134/ Middlemiss. 5
Wingham June. “ 139|Ekfrid. £
38 Wingham. & 1082|(145|Glencoe. 11. Chem. & Portage.”*®
44 White Church. . - 010,66 London, Haron, and Bruce Division.
o 910 3
gg g‘i';]]f;?w' o 807 O'Londog. 9. C(I)Imif:l& 8. Oriskany.
66 Kincardine.! 53 (6. Onondaga. 299 g gg::ieck ark ¥, éoborg.nfl ;’%‘ Oriskany.
2 11|I1derton. *
Sarnia Branch (G. W. Div.). 16 Brecon. al
0, London. 10. Hamilton. 806/ 90 Clandeboye. ¢
10, Komoka. o 8221 926 Centralia. o]
20 Strathroy. o 747|1 31|Exeter. &
26 Kerwood. G 37 Hensall. R
33 Watford. 11. Chemung & Port.”?7|| 39 Kippen. !
42 Wanstead. @ 702{l 43(Brucefield. s
45‘Wyomin§. e 712/l 50/Clinton. “
51 Petrolia.’64 & || 5'7|Londesborough. +
61 Mandaumin. & 64711 61|Blyth. =
61 Sarnia. e 5891 67 Belgrave. e
— Point Edward. gt 78| Wingham Junc. it
— Port Huron, Mic/h. 4 74/Wingham. %
161. Elora. Good sections of Guelph formation in cliffs seventy-five to eighty feet high,
162. Walkerton. Good e: of Erie and Sangeen clays at bend of river, on 28th lot of first
nlmge north of Durham road. g%e Saugeen clays are feposits ocally developed and overlying the Erie
clay.

163, Kincardine. White and yellow bricks manufactured from drift clays.

164. Petrolia. The best petrolenm wells of Ontario are in this vicinity. Surface oil had been
known to exist for many years, but was -first obtained by boring in 1860. e oil-producing region
round Petrolia has an area of about eleven square miles. ;i'he surface is level, and consists of a bluish
clay to a depth of about one hundred feet. Below this the borings penetrate about three hundred and
eighty feet of dolomites, shales, and marls, to the most productive stratum, which js reached ata
depth of four hundred and eighty feet. The borings at first produced ﬂowm%Owells, but pumping is
now necessary. Most of the oil is refined in London, Ont. It is supposed to originate in the Cor-
niferous formation.

165, Catyugn. Extensive gypsum deposits about three miles from the town. The bed worked is
abont five feet in thickness, ull oL

166. Tilsonburg. Petroleum has been obtained in this vicinity. o

167. Brantford. Erie clay used in manufacture of white brick. Artemisia gravel shirty-five miles,

ik
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Great Western Division.

Grand Trunk Railway—

Ms. | Brantford, Norfolk and Port Burwell Ry. | Ms. | Midland Division— Con.
Harrisburg. 734| 17/Millikens. 4 ¢, Hudson River., 651
0|Brantford.167 (6, Onondaga. 65911 90|Unionville. i LT
5| Mt. Pleasant. 4 8101 93/ Markham., 0 g0
7)Mt. Vernon. 3 839)| 29 Stouffville. 4 b. Utica. 892
10/Burford. s . %4473 |Ballantrae. 4 b. Utica.
14 Harley. 9. Cornif. & 8. Orisk. 837{| 38|Vivian. “
16|Hatchley. ¢ 42(Mt. Albert, 4 a. Trenton.
21|Norwich. A #44/| 49|Ravenshoe. 4
22 G.B.&L.E.Cross. H 54{Sutton. 3
25|Middletown line, i ss|| 07/ Jackson Point. “
27\Springford. " 34|/Goodwood 4 b. Utica 1050
32|Can.S. Ry.Cross. " voall 41|Uxbridge. 4 a. Trenton. 5
84|Tilsonburg.!66 N L& o
Tilsonb g‘J - 45|Marsh Hill, "
sonburg Jun. 49|Wick. [ 856
Welland Division. 50 Blackwater. o4
Connecting Lakes Erie and Ontario. 53 Sundgrland. :: ::;
Port Dalhousie to Port Colborne. 59|Cannington. X
Toronto G. TR 355|| 68| Woodville, 4 g
e o Ere TN 255|| 65/Lorneville Junc, 4 BSL
Hamilton. = n 550
0|Port Dalhousie. |5 a. Medina and Oneida.|| 67/Argyle. i s
8|St.Cath’rines!6® ¢ a7s|| 70|Eldon.
5|Merritton. 5 c. Niagara. 8 |Portage Road. :: :;;
8/Thorold.169 « ss3|| ‘75 Kirkfield.
10{Allanburgh. 5 d. Guelph. s92|| 78|Victoria Road. > s
1 lAllanburgh Jo. “ 84 COrSOD’BCI‘OSS,g. :: e
13{Port Robinson. 6. Onondaga. s39| 87|Coboconk,
17| Welland. hs 602 Port Hope June. 8
20{Welland Junc, 3 0[Port Hope. 4
24/Humberstone. g 5|Quay’s. e $ed
25 Pt. Colborne.  [9. Cornif. & 8. Orisk.586|| 8{Perrytown. 3 602
Buffalo. o 9(Garden Hill. “
14 Summit. ) a1
Canada Atlantic Railway. 18|Millbrook. “ 772
0 Montreal.21° "23|Fraserville, i
igigmg’iu' 3¢ C‘l‘lazy. 161} 31Peterborough. b I
t. Plycarpe. o4 P T e w
53 Glen Robertson.|  “ il il «
; runswick.
61/Alexandria, Ont.|4 a. Trenton. 28|Franklin “
68 Kenyon. 2 ¢ “
\ 1 ¥ 45/Omemee.
12/ Maxville. «
: i 49 Reaboro.
70 Roxboro Grav. P ¢ . “ 865
| i 56, Lindsay.
87 Casselman. — . = 5
94 South Indian. (4 c. Hudson River, 62| Mariposa. -
105 Eastman’s Sp’gs|4 b. Utica. 68| Manilla Junc. +
116 Ottawa.216 “« 75|Blackwater. - :il
. “
|Chaudiere Falls [4 a. Trenton. 77| Sunderland. < g
83|Cannington.
Grand Trunk Railway. 87|Woodville. £ 898
Midland Division. 62 Cambray. o v 3k
0 Toronto. _78|Grass Hill. ¥
(Union Station)./4 ¢. Hudson River. #5¢| 65 Lorneville Junc. “ s8L
1/Don, By 253|| 73/ Beaverton, iy o
9 Scarboro Junc. ! 8471} 77/Gamebridge. 3 iy
14|Agincourt. « 569} 81|Brechin. o g
0, IGBM.S& Clatherines. Brines obtained in artesian wells here, but too impure for manufacture of
Balt. ineral water,

169. Th

of argillacious limestone eight feet thick, in the Niagara, yields an excellent cement.

Vi]lage',

170

orold. Good section of Clinton and Niagara in cutting of Welland Canal. Fossils. A band

Madoc. Mines of magnetic iron-ore, A blast-furnace was at one time in operation in Madoc
but the ore is now exported. This is the typical region of the Hastings series of the Lauren-
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Grand Trunk Railway— Ms.| Whitby and Haliburton Branches,
Ms. | Midland Division— Con. 0‘\Vhitby June.
84 Schepeler. 4 a, Trenton. é‘g&?ﬁn 4 b. Utica. :;;
q 113 .
g*{ﬂggg:,g; B « 10 Myrtle. .
03 Couchic.hing “ 13 High Point. 4 a. Trenton.
LAty " «“ 15 Manchester. *
po T i 17 Prince Albert. « 839
! A “« 19 Port Perry. &
%gg‘ggﬁ;ﬁa « 26 Seagrave. %
106/ Alma, “ 28 Sonya. o
109 Coldwater. % 82 Man}lla. :‘ 2%
112|Fesserton. « 33 Manilla Junc. <
114 Waubaushene, . 38 Mariposa. :: 254
116 Sturgeon Bay. i 42 Ops.
120 Victoria Harbor, & 45 Lindsay. :‘ i
124/01d Fort. « 52 Cameron. i
128 Midland. $ b S i
59;Fene]on Falls. g
Peterborongh and Lakefield Branch, 64;Fells. 4 a.Birdseye &Black Riv.
69 Retties. 1 a. Laurentian,
g Pt. H,ope. 4a Trt‘e‘nton. 4 78|Kinmount. «
3 Peryiomn. : o SoMies s s |
= inden.
9 Garden Hill. - 92/ Ingoldsby. &
14 Summit. b L8 «
18 Millbrook. “ rani, IO
23 Fraserville “ Hupoars ¢
. H 3
31| Pocesborougit 3 650]1101 !Hahbun?n. ‘
23 Auburn Mills. « Toronto to Lindsay, Peterboro., and Port Hope.
85 Nassau Mills. « 0|Toronto. 4 c. Hud?‘on River. ::;
Anetnees “ 1(1) g:a‘;boro Junc b Sy
Belleville Branch. 16/Agincourt. « 569
Montreal 210 18| Milliken’s. ¢ :2;
P 21{Unionville. &
0 Belleville, 4a, Tr(::‘nton. 2860l o4Markham, & 640
4 Corbyville. % 29 Stouffville. 4 b. Utica. 59A
19 EOlem'o- 3 35/Goodwood. W pUCL
3 Holloway. v s16/ 42{Uxbridge. 4 a. Trenton. 877
15 N. Hastings Jn. 46(Marsh Hill. X
20 Stirling. - 4181 50| Wick « 856
27 Hoards, “ '
i C:;]b:llford. Y soz|| 51/Blackwater. ::
44 Hastings 46 saell SSManilie DS, 884
50! Bird ]gl' 2 o 63| Mariposa. ¢
53 B;eziid’:. § So. X 851
57|Keenss - 70{Lindsay. -
66 Peterborough. - 650 gg gﬁ:ﬁ:ﬂ: «
Madoc Branch, 85|Franklin. .
87| Brunswick. 3
0|Belleville, 4 a. Trenton. 286/ 89|Bethany. 3
4/Corbyville, “ 94/Peterboro. € ke
9 Foxboro. 2 102|Fraserville. %
13 Holloway. o~ 107 Millbrook. L AL
15.N. Hastings. ~ 516('111|Summit. 2
17 W. Huntingdon. - {116, Garden Hill. o
20 Ivanhoe. o {117 Perrytown. o 048
24 Crookston. & 120 Quay's. - 491
27 Moira Lake. “  (Lake)51? l25tPort Hope. & 247
30 Madoc,17° 1 a. Laurentian. G Port Hope Junc. 94

tian of the late Mr. Vennor. The rocks consist of quartzites, conglomerates, limestones, micaceous
slates, and argillites, and are considered by Dr. Hunt to represent the Lower Taconic. Dr. Hunt also
states that Montalban gneisses and mica schists occur in this neighborhood.
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Canadian Pacific Railway. IMs. | Ontario Division.-—Main Line— Con.

Ms. | Ontgrio Division,—Main Line. 958 Leslie. 5 d. Guelph 1007
0/Smith’s Falls Jn.|3 a, Calciferous, 264/Galt. 169 46 L
6| Pike Falls. ¥ 269 Dumfries, 6. Onondaga.

12|Perth.201 1 a. Laurentian. 431274 /Ayr. “ 965

21{Bathurst. & 1279/ Wolverton. % 962

27|Maberly. % 1281 Drumbo. b S

87|Sharbot Lake Jn & 285|Blandford. 9 ¢, Corn, and Orisk.®7?

46{Mountain Grove. & 288{Innerkip. ) gl

51|Arden. & 294/ Woodstock. 4 i

62/Kaladar, o 299|Beachrville. o

71|Sheffield. £ 303|Ingersoll. o

78| Tweed. 4 a, Tren, & la, Laur,®7!{|308|Putnam. v

87{Ivanhoe.?02 4 a. Trenton. 318|Harrietsville. by

96Cen. Ont. Jn, 203 8 319|Belmont. 5
105|Blairton. o 8247|St. Thomas. 10. Hamilton.

(13

i} g Eﬁ::rlgs(‘i. % AN Elora Branch.

126(Indian River. “ Toronto.204 5

134/|Peterboro. ¢ 0/Church’s Falls. |5 c. Niagara. 1260

143{Cavanville. @ 5|/Erin, o 1295

151|Manvers, i 8|Hillsburg. 6 d. Guelph. 324

155{Pontypool. it 1064|| 12|Garafraxa, “ 1a52

16/7|Burketon. (0 17|Douglas. «

173|Myrtle. ] B4 Spires. 8

182(Claremont. 4 b, Utica. 8685/l 25| Fergus. L S

189|Green River, < 2'7|Elora.206 £ 1301

¢ 4 H 571

LR el

211|Toronto Junc. s 394 Toronto. 294 25’5

218/ Parkdale. 1 0 Streetsville, 5 a. Med. and Oneid. 499

215/Toronto.2%4 ¥ 265(]  1[Streetsville Jun. # Qe

218/ Lambton. Ly 412/ 3Meadowvale. ¢ 566

215 Islington. W 5 Churchville. s ol

219 Dixie. < 8 !Brampton. % (e

221Cooksville. - 393/l 18 ’Edmonton. Xy

224 Springfield. 5 a. Medina and Oneida.|| 17/ Campb’l’s Cross. o

227|Streetsville. ¢ 49911 18/Cheltenham. £

228|Streetsville Jun. 3 563/l 21iRiverdale. "

231|Trafalgar. £ % Forks of g 1068

234 |Hornby. t Credit.2°7

289|Milton. Bk 6631| 98/Church’s Falls. [b c. Niagara. A

245|Campb’lville 2°5(5 ¢. Niagara. 929 31/Alton. X

248/ McRae’s. 5 d. Guelph. 33|Melville Junc. o

251|Schaw. ¢ 36/Orangeville.2%® [5b. Clin. & 5 c. Niag.13°#

201. Perth, Potsdam sandstones overlapping Laurentian near here. The
scribed as Protichnites and Climactichnites in quarries in first-named formation.
mines twelve miles distant.

Red h

ematite. Laurentian.

eculiar tracks de-
alhousie or Cowan

202. Ivanhoe. To Madoc iron-mines (magnetite and hematite) 64 miles by road.
g

203. Central Ontario Junction. Branch line to Coehill Iron

ine, about 40 miles distant. Mag-

netite at junction of granite and crystalline limestone in Laurentian. To Delero 7§ miles by road.
Marmora gold-mines.

204. Toronto. Pleistocene clay

colored brick.

205,
h

Auriferous mispickel in quartz gangue.
rie clay), extensively wrought for the manufacture of cream-

. Campbellville. Escarpment of the Niagaralimestone here. The outcrop of the Clinton,

which s here thirty to forty feet thick, is below it, but generally concealed by talus.

of excellent qualit,

208, Omngevll{é. Artemisia gravels fifty miles.
209. Owen Sound, 1In cliffs along the Jake shore good sections, extending from Hudson River

206. Elora. Good sections of Guelph formation in river cliffs.
207. Forks of Credit. Extensive quarries in Medina sandstone, producing a fine reddish freestone

throuﬁh Medina and Clinton formations, with great mass of Niagara limestone capping the plateau.
Excellent yellowish-gray stone in unlimited quanti ?

been used in construction of several lighthouses on the lake,

afforded by last-mentioned
Fossils.

Quarries,

ormation. It has
Deposit of yellow

o]cher near tbe town, Sections in road-cuttings exhibit relations of Erie and overlying Saugeen
clays. i
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Canadian Pacific Railway—Con. Ms. | Perth and Smith’s Falls.
Me. | e e e 0/Smith’s Falls, |3 &. Calciferous.
Tor’nto,Union| 4 6{Pike Falls. &

9 { Station. { 4 c. Hudson River, #¢° 12/Perth.20! 1 a. Laurentian. 431

5|Toronto June. -

8/ Weston. “ 429 Eastern Division.
16{Woodbridge. ol 5¢|! Between Montreal, Ottawa, Pembroke, and Sud-
21/Kleinburg. < :;: bury.
26|Bolton. & 210
32/Mono Road. 5 a. Medina. 916 g ?{(ggﬁ;ﬁl. ko Tregton. 10
34{Cardwell Junc. o 4/Mile Enga' « 225
41|Charleston. 5 c. Niagara. ASEH" ! altantts wae B
44/Altou. J - e olletg ;. ,
45|Melville June. ¢° )
48{0rangeville. 6 c. Nia. & 5b. Clin, 19| 1)|St- Martin. -~ |3 ¢. Chazy,

52 Orangeville Jun.|5 d. Guelph. 1616 17 st'e' Rose i 8 a. Calciferous 88

56|Laurel. < 19/Ste. Ther'ese 1 I3 ?
60|Crombies. < a1lst Akt « 227
64/Shelbourne. ' 1629 8olSte Scl%glasti. ue & 238
68|Melancthon. “ 87iSt. .Hermas q « 257
72|Corbettown. “ 48|Lachute.211 « 295
%6|Dundalk. o 1701 48!St Phﬂi. e “ 262
81{Proton. = e | G£envill£ =t 8 ¢. Chaz, 210
86|Flesherton. § c. Niagara, 6 m. 1°°%) xolCalumet, 3a. Cnlci%;arous L4
92 Markdale. 5 d. Guelph. vusall 64|Pointe au Chene.|1 a. Laurentian. 1%
98 Berkeley. o 1229 74{Montebello, w s AT
102 Williamsford. 4 Y a2 "8 Papineauv’ie’ 12 “ 155

g I
106/ Arnott, £ 83 N. Nation Mills. “

109 Chatsworth. 5 c. Niagara, 13 m. 944|| ool o0 2 b. Potsdam 186

114 Rockford. . ***! 93/Rockland 1 a. Laurentian,
118 St.Vincent’sR’d. : 99 Buckingh;im 213 « 183

122 Owen'Sound.?09 g **%/1103|L’ Ange Gardien. «
Teeswater Branch. 109;E.T_empleton' i g ? ::
114 Gatineau. 8 1
|Toronto.* i iy IISiHull.'” ”64 a. Trenton. 3$8
! . 5 b.Clin.,& 5 ¢.Ni., Ar-||120 Ottawa, Ont. o

0Orangeville. tem. grav., 45 m. 1398(1122/Skeads, 217 3 c. Chazy.

4 Orangeville Jn. |5 d. Guelph. 1616|1195 Britannia. '

7| Amaranth, o 1546|199 Bell’s Corners. ¢
10 Waldemar. L 149511 35/Srittsville, 4
12 Luther. “ 16441139 Cleary’s. &

28 Arthur, 4 1525|1144 | Ashton. o {al

30 Kenilworth, ‘ W 1486{|146| Appleton. 3 a. Calciferous,

88 Mt. Forrest. 5 1350|149 Carleton Junc. 4

44 Pages. 6. Onondaga. 1283|1155/ Almonte. s

48 Harriston. L 1246)/159 Snedden’s. 8 ¢. Chazy.

56 Fordwich. 9 c. Corn. and Oris.’2°°||164| Pakepham.?1® |2 b. Potsdam.

60 Gorrie. * 112311179 Arnprior.21? (1 a. Laur. & 8 a. Calcif.

62, Wroxeter.
69 Wingham Road.
7‘%» ’_I‘eeswater.

1123

1024

175 Braeside.
178/Sand Point.
184 /Castleford.

1 a. Laurentian.

5 and 7. Silurian.
“«

210. Montreal. The t’x:;ag-ion about Montreal is one of much geological interest. The following

formations are represen:

Hudson River, Utica, ’I‘rentonhand Chazy.

consists chiefly of limestone.

alzo at Caughnawaga, where there are extens

thick, and is composed of gray and blackish limestones for the most
merous fossils, in quarries at the

xposures mair
v

in the immediate vicinity of the city: Pleistocene, Lower Helderberg,

The Chazy is here about two hundred feet thick, and

Mile End and at Pointe Claire.

be seen north of the city, as on the St. Lawrence road,
e quarries. The Trenton is here about gix hundred feet
art. Good exposures, with nu-
t the last-named locality, Black

River beds occur. At the Reservoir, and at many points in Monnt Royal Park, limestoneg, algo of

Trenton age, but differing in appearance from those of the above-mentioned localities, are wel
and Trenton formations of the vicinity su

The

1 shown.
gly most of the building-stone used in the city.
The Utica shales may be seen at the upper end of St. Helen’s Tsland and elsewhere, but owing to

their soft character are nsually concealed. The Lower Helderberg occurs in small outliers only, the
most considerable being on St. Helen's Island, and coneisting of & dolomitic breccia, which is trav-
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Canadian Pacific Railway— Eastern Division—Con
Eastern Division— Con. g

Between Montreal, Ottawa, Pembroke, and Sud-{|Between Montreal, Ottawa, Pembroke, and Sad.
Ms. | bury. Ms. | bury.
188 Russell’s. 1 a. Laurentian. 319|Mattawa. 1 a. Laurentian,
191|Renfrew. A 329 Renton. %
199 Haley's. % 842/ Rutherglen. di
206,Cobden. £ 345!Callander. 4
212|Snake River. & 349 Nosbousing. ohi
216{Graham’s, S 35| Thorncliff, o
219 Government R’d 1o 364|North Bay. i
225 Pembroke.22° 5 375/ Beaucage. £
236/ Pettewawa. i 381|Meadowside. A
246|Chalk River. & 388/Sturgeon Falls. t
252/ Weston. & 899(Verner, &
258 Bass Lake. « 410[Veuve River. Ay
265|Moorlake. i 413|Veuve. ¥
273 Mackey’s. & 420 Mark Stay. i
277 Rockliffe. i '428/Stinson, &
287 Bissett. & 432|Wahnapitae. u
299 Deux Rivieres. N 438|Romford. 1 b. Huronian.
309 Klock, o 444|Sudbury.22! %

ersed by dikes of nepheline-basalt, The Pleistocene is here divided into—1. Boulder clay ; 2. Leda
clay ; 3. Saxicava sand. The city being built on these deposits, frequent opFortunities of examining
them are obtained in excavations for drains, cellars, etc. They are in some places highly fossiliferous,
and are well shown in some of the quarries at Mile End, where they overlie glaciated surfaces of
Trenton limestone. Near COte des Neiges village, a Pleistocene beach with marine shells at an eleva-
tion of 470 feet. e

Mount Royal is an intrusive mass, composed principally of diabase, but toward the west end is an
important and more recent mass of nepheline-syenite, which is well seen at the ‘ Corporation Quarry.”
Both the eruptive rock and the surrounding limestones are traversed by nnmerous dikes. (From
¢ Sketch of Geo](sz of Montreal and Environs,” by Dr. B, J. Harrington, in ‘“ Hand-Book for the
Dominion of Canada.”” Dawson Brothers, Montreal.)

In Peter Redpath Museum, McGill University, good local and general geological collections.

211. Lachute. The Pal®ozoic rocks here form a narrow belt of flat country bordering the Ottawa
River. The Laurentian highlands may be seen to the north of this part of the railway line, and gradu-
ally approach the river,

212. Papineauville. C6te St. Pierre, one of the best localities for Kozoon, is reached from this
station. Twelve miles by stage to St. André, thence three miles to Cote St. Pierre.

213. Buckingham is the chief point of shipment on the railway of the apatite mined at numerous
places within a radius of twenty to thirty miles. Large quantities of apatite may frequently be seen
piled here. Extensive deposits of plumbago near Buckingham are not at present worked.

214. East Templeton. This is also an important. point of shipment of apatite.

215. Hull. Within a few miles of Hull is an important deposit of magnetic iron-ore, which has
been somewhat extensively mined and is exported. ~Also hydraulic limestone. (See note on Ottawa.)

216. Ottawa, The Laurentides, but a few miles distant, belong to the lower and middle divisions
of Sir William Logan’s Laurentian system. These two formations, consisting chiefly of gneisses,
gmnit,es, crystalline limestones, etc., are overlain unconformably by continuous and perfectly con.

oriuable series of sedimentary strata of the Cambro-Silurian si%stem, embracing the Potsdam (of the
Ottawa and Adirondack regions), Calciferous, Chazy, Bird's Eye and Black River, Trenton, Utica,
and Hudson River formations. It was in these measures that the late Mr. E. Billings made his earli-
est palzontological researches, and these have proved ever since, as then, to be a rich hunting-ground
to the palzontologist. There are extensive and varied deposits of marine clays and sands, gravels,
boulders, etc., of Pleistocene age. The Leda clay of Green’s Creek, Gloucester, six or seven miles
from the city, abounds in nodules holding remains of the seal, fishes, insects, shells, and plants. The
total number of species representing the fossil fauna and flora of this locality does not fall far short
of three hundred. Brigham's Quarries, Hull, through which the Canadian Pacific Railway rnns, are un-
doubtedly the best Cambro-Silurian crinoid quarries in America. Deposits of magnetite, apatite, and
baryta occur within a short distance of Ottawa. Both the Black River and Trenton formations yield
excellent limestones for lime or building purposes, while the Chazy of Nepean afforded much of the
material (sandstones) used in the erection of the Parliament buildings. A bed of hydranlic limestone
occurring at the top of the Chazy has been worked and employed in the mannfacture of the * Hull
cement.”” (Note by Mr. H. M. Ami.) In Ottawa the museum and offices of the Geological Survey of
Canada. Excellent collection of Canadian rocks, minerals, and fossils.

217. Skeads, Most of the sandstone used in the construction of the Parliament buildings, Ottawa,
was quarried near here.

218. Pakenham. Pleistocene deposit, containing mixture of marine and fresh-water shells near
Pakenham Mills, 266 feet above the sea level.

219. Arnprior. Bluish gray-banded Laurentian marble somewhat extensively quarried near here.

. 220. Pembroke. Excellent sections of Laurentian in railway cuttings for many miles west of this
point. The rocks shown *are for the most part highly characteristic red, gray, and dark-banded
eisses ; fe]simthxc and hornblendic, and frequently garnetiferous and micaceous. There are also some
arge bands of gray and white crystalline limestone ; but none of these are exposed along the line of
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Canadian Pacific Railway— Ms. | St. Jerome Branch— Con.

Ms. | West of Sudbury Junction. 33lSt. Jerome,222 { 1 cL Noriap or Up?lelr
444 Sudbury.F71 (1. Huronian. Ik T il o e
455 Chelmford. b gz
460 Vermilion. it St. Lin Branch.
463 Phelan’s Pit. > 0|Montreal.21% |4 a, Trenton.
478 Archer. :: 19|Ste. Therese. |8 a. Calciferous.
501 Pogomasing. " 21|St. Lin. Junc. {4 a. Trenton.
510 Spanish Forks. |1 a. Laurentian. 24 /Mascouche. “
515/No. 23 Siding. * 27/Ste. Anne. “
513 West Branch. e 30(Les Plaines. |3 ¢, Chazy.
530 Pass Landing. 34/St. Lin. 3 a. Calciferous.
532 Biscotasing. ;i A
1, G2B of 350 miles from Biscotasing to Port At Aylmex Tismog &

ur, in which no stations yet permanently located, ] : X 3
though road for the greatesr' pﬁ built.—Dyec., 1884, g‘gly‘l’i?::ne Mills. R Ch&zy

5/ Belmonte. 3 ;
St. Eustache Branch. 7 Hull 4 a. Trenton. 188
0/Montreal. 4 a. Trenton. 9,Ottawa. o
19 Ste. Therese Jn. 8 a. Calciferous. Brockville Line.
27/St. Eustache. ‘ > 0|Carleton Junc. 3 a. Calciferous.
5|Beckwith, .
A h.

B e 9(Franktown, 2 c. Potsdam.
0/Montreal.21® 4 a, Trenton. 15| Welsh’s. o
1|Hochelaga. o 70| 18/Smith’s Falls. (8 a. Calciferous.

4 Mile End. s 225 21 Story’s. ’
8 Sault aux Rec- ) o 25|Irish Creek. &
ollets, ' 30|Walford. s
11]St. Martin, 8 c. Chazy. 32(Bell’s. y
12 St. Martin Jn. | “ 34(Jelly’s. “
17/Ste. Rose. '8 a. Calciferous. 85| 86!Bellamy’s. %
19 Ste. Therese. | 4 39 Clark’s. 5
21/St. Lin June. |4 a. Trenton. 41|Fairfield. ¥
27 St. Janvier, |8 a. Calciferous. 220) 46/Brockville. 2 ¢. Potsdam.

the railway west of Mattawa, where it leaves the valley of the Ottawa River.” (Dr. A. R. C. Selwyn,

221. Sudb

"

in ¢ Descriptive Sketch of Geology, etc., of Canada.”) !
. ‘“ After passing the Wahnapite River bridge, the Huronian rocks commence, with a

series of flinty felsites or felsitic quartzites, succeeded by dark-gray quartzose conglomeritic beds ;
also massive crystalline dlorites, red, ﬁne—gmlned syenites, and a great variety of highly altered vol-

canic agglomerates, felspathic and dioritic.
From Sudbury the

(Ibid.)
Igoma Mills branch runs over Huronian rocks to the shore of the lake. The

main line westward, to Port Arthur by the north shore of Lake Superior, will be in operation soon.
From Sudbn% it passes for about seventy miles over Huronian rocks. Thence to within about fifteen
e

miles of th

On bot!

epigon River the Laurentian is the most widely spread formation, though intersected

belts of Huronian and with extensive granitic and dioritic intrusive masses. gides of the

b;

N’épigon, rocks of the Nepigon series (Cambrian) are found, and are separated by a mass of intrusive

granite only from the Animike rocks of the vicinity of Port Arthur.
222. St. Jerome. The rocks of the Norian or Upper Lanrentian may be seen here, but are more

typlczgglly shown at New Glaséow village, six miles distant, and the present terminus of the railway.

. The numbers affixe:

table on p. 58, are those used for convenience in this chapte
clse correlation of these with other formations similarly num!

to the Animikie, Keweenian, and

pper and Lower Potsdam, in the
r, but are not intended to affirm

the pre-
bered in adjacent states.
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ITL. Manitoba and orth-West Territory.

Inciuding districts of Assiniboia, Alberta, Saskatchewan, and Athabaska, to base of Rocky Mountains.

List of Geological Formations.

20. QUATERNARY.

19. TERTIARY.

Alluvium.

Lake deposits of Red River Vailey and Peace River, etc.

Stratified Sands and Gravels, and Moraines.

Boulder Clay or Till. {

Upper Boulder Cla;

Shingle Beds.

Y.
Interglacial Lake Deposit. { Of Bouthem Alber-
Lower Boulder Clay. ta, e

Miocene. Conglomerate Sandstone and Argillite of Cypress Hills, etc.

[ Porcupine Hill

Series. .
18. CREuch-TE.R- Willow Creek
TIARY, LA-1 Series.
AN, St. Mary’s River
Series.

18. CRETACEOUS.

9-12. DEVONIAN.
4. SiLURO-CAMB.
1 b. HUroNIAN.
1 a. LAURENTIAN.

.

[ Fox Hill Senes.

Pierre Series.

Belly River Se-
ries.

Niobrara or Ben-
ton Series.

<

L

Of Southern

Of Alberta,

J

; =
£ Fort Union. Ef_’. Wapite River )
£ Laramie. 28  Group.
o g
3
! &
Fox Hill Ser. | g {Smoky Riv- 1 §
Pierre Series. | & er Group. | &
Niobrara Se- |3 Dunvegan |
ries. | Group,
Benton Se- =  Ft. St. John
ries? ) Group.

Limestones of Manitoba Lake, etc.
Trenton Grou ps (Limestones of Winnipeg Lake, Red River Valley, etc.)

Canadian Pacific Railway.— Con.

Western Division.

Ms.| Winnipeg and Port Arthur Section.
0(Port Arthur.224|Animikie 2. L. Camb.
6/Fort William. 005

17 Murillo. 944
27 Kaministiqua. |1 b. Huroman. 1o10
g b Huronian and 1 a.
87 Finmark. { Laurentian. 1177
44/Buda.??5 1 a. Laurentla.n. 1147
55/Nordland. 1550
59 Dexter. %
65|Linkooping. 4 1531
75 Savanne, i gisiog
86/Upsala. 1 b. Huronian. o !
93 Carlstadt. 1 a. Laurentian, 1512

103 Bridge River. ] )

115(English River. |1 b. Huronian, oLy

123 Martin. 1 a. Laurentian, 1664

133{Bonheur. L pk

144 Falcon. & HLIEs

151 Ignace, o e

160|Butler. e 1420

190 Raleigh. 1 b. Huronian S

180 Taché. . 1363

190 Brulé. o ety

202 Wabigoon. i Fig

209/Barclay. e A

221
231
241
249
256
242
284
288
297
800
808

Oxdrift.

Eagle River.
Vermilion Bay.
Gilbert.
Parrywood.?26
Hawk Lake.
Beaver.
Rossland.

Rat Portage A
Keewatin. 22
Ostersund.
318|Deception.

820 Kalmer.
828|Ingolf.

Telford.
Renne.
Darwin.
Whitemouth.
Shelly.
384 Monmouth.
394 Beausejour.
'400, Tyndall.
408|Selkirk.22®
414/Gonor.
421|Bird’s Hill.
428 Winnipeg Junc.
429 Winnipeg.22?

838'
348
859
868
374

1 a. Laurentian.,

Granite, 4 miles.

1 b. Huronian, 6 m.

1 a. Laurentian,
1 a. Laurentian.
[13

3
“

(Manitoba.)

Ms. | Winnipeg and Port Arthur Section— Con.

1169
1183
1216
1214
1286
1286
1183
1126

1084
1072
1102
1133
1214
1181

1056
1050
968
904
926
876
811
793
740

1
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Canadian Pacific Railway—Con. Ms. | Winnipeg and Rocky Mountain Section— Con.

Mz. | Winnipeg and Rocky Mountain Section. 20, Glacial drift over.
0|Winnipeg.?29 [20. Alluvium, 53 188!Brandon.’ 2 lying 18. Cretaceous,
2/Air Line Junc. i) | 290 m. 1170
1|Bergen. . 141 Kenmay. v 1335
15/Rosser. Ly %e 149 Alexander. 8 1366
29 Marquette. “% 782 1158 Griswold. < ::39
| “ 781 13 1

f:(5) gg;}’;‘ﬂlx;oiut. s %90 }gg %‘i‘ll‘{d:;:ke. « 1420
49 High Bluff. £ 305} 197 Elkhorn. “ 1606
56 |Portage la . u30//211|Fleming. “ 1760
Prairie. 219;Moosomin, & 1860
64|Burnside.23° -t 843 1996 Red Jacket. N 1893
20. Glacial drift, prob-||285 Wapella. ® 1907

72|Bagot. ably overlying Cre-/(243|Burrows. by Lo%%
taceous. 91211949 Whitewood. “ 1939

77| McGregor. 5 937/1964|Broadview. % 1936
85/ Austin. 0 911979 Grenfell. i 1933
93 Sidney. s 12081986 Summerberry. 4 TS
106ICarberry. o 1233 294‘\Volseley. & 1926
114 Sewell. % 12301302 Sintaluta. & 1o8h
128/Chater. « 11851319/ Tndian Head. « 1500

224. Port Arthur. Good geological headquarters for examination of Nepigon, Animike, and Hu-
ronian series. Silver-mines in neighborhood and fine crystalline minerals. Afttractive scenery. The
formations assigned to the various stations on this line, from Port Arthur to Rat Po e, may in
some cases be in error, as no geologically colored map showing the precise positions of stations is at
present available. After leaving the Animike of the lake shore, the rocks are all Laurentian or Huron-
lan, with intrusive granitic masses. Fine sections of the rocks of these series, and the dikes and veins
mversinﬁ them, occur in numerous cuttings.

225. Buda. The reddish color of the drift deposits, characteristic of the neighborhood of Lake
Superior and northeast portion of Minnesota, ends about here.

226. Rat Portage. northern extremity of Lake of Woods good headquarters for excursions on
lake, where Laurentian and Huronian rocks are displayed in almost continuous sections along the shores.
Gold-mines. Lake extremely picturesque, with innumerable islands. Both west and east from Rat
Portage, on the railway, but more particularly to east, very fine examples of perched blocks and glaci-
ated rock surfaces. Numerous cuttings in Laurentian, Huronian, and drift deposits. From Rat Port-
age, in a distance of about forty miles eastward (to near Parrywood station), the succession of rocks
t.mv;grsed is as follows : Laurentian, Int. granite, Laurentian, Huronian, Laurentian, Huronian, Lau-
rentian.

227. Keewatin. Railway twice crosses boun between Laurentian and Huronian between Os-
tersund and this station. Here good opportunity of examining junction.

228, Selkirk. Quarries close to station in Galena limestone. Fossils,

229. \Vinnigf%i The alluvinam of the Red River Valley is a degoeit of a former great lake of Post-
Glacial age, which Mr. Warren Upham has proposed to name Lake Agassiz. The shore lines of this
body of water may still be traced, at various levels, to the east and west of the valley. The lake must
have received the waters of the Saskatchewan, and had its ontflow southward to the Missigsippi. The
alluvial deposits are of great thickness, and consist above of gilty or loess-like material ; below fre-
quently of plastic clays more or less distlnctly laminated. The upper layers make excellent cream-
colored brick. Alluvium completely conceals the underlying rocks in this valley ; but these are, doubt-
less, for the most part Silurian limestones like those of Lake Wixmipe%i .

230. Burnside. In 1874 a boring was carried out at Rat Creek, near this place, by the Geological Sur-
vey. The following section was obtained : Blue clay, 70 feet ; sand, gravel, and stones, with water, 18
feet ; white limestone éprobably Devonian), 42 feet ; gray crystalline rock (Laurentian or Huronian), ©7
feet. West of Burnside the country rises considerably, and this point ma{ be assumed as the west-
ern limit. on this line, of the Red River Valley alluvium. Not far west of this the edge of the Creta-
ceous probably overlaps the old rocks found in the above-mentioned boring, but the whole surface is
completely masked by drift deposits. (See note on Brandon.) <

231. Brandon. From Winnipeg to Brandon, alluviam and glacial drift, the latter consisting of
boulder-clay overlain by stratified sands and gravels, The western edge of the alluvial plain of the
Red River Valley is indefinite on the line of the railway, which follows the wide depression of the
Assiniboine. To the southeast and northwest it is marked by the escarpment of the second prairie
steppe or plateau, constituting Pembina, Riding and Duck *‘Mountains,” and the Porcupine and
Basquia Hills. Sands and gravels connected with the western edge of * Lake Agassiz " may be ob-
served in several places. The underlying rocks are completely concealed by the drift deposits, but
the Cretaceous probably overlaps the Silurian and Devonian rocks of the Winnipe% basin a few plles
west of Austin station. At Brandon the Assiniboine Valley itself is entered. It may be taken as
typical of the wide trough-like valleys gemerally characterizing the rivers of the second and third
Pmme plateaus. Small exposures of Pierre shales (Cretaceous) in some parts of the Assiniboine Val-

ey.

232. Moose Jaw. Observe the line of the Missouri C6teaun in the distance, to the southwest.

.233. Mortlach. From Brandon to Mortlach there are no exposures of the underlying rock in the
vicinity of the railway, and over the second prairie platean generall{i, these are seen as a rule only in
the river valleys. To Mortlach, however, the whole plain is, with little doubt, based on the Pierre
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Caunadian Pacific Railway— / Winnipeg and Rocky Mountain Section.
Winnipeg and Rocky Mountain Section. Ms. | Continued.
Ms. | Continued. g 20. Alluv. overlying
20. Glacial drift over- | 202 Chaplin. % 18. Cretaceous. 2176
824 |Qu’Appelle. lying 18. Cretaceous,i 20. Glacial drift over-
£110 461 Ernfold.23° % lying 18. Cretaceous.
832 McLean. & £258 e
341/Balgonie. & 21641471 Morse. 238 ¢ s
847|Pilot Butte. 5 1993| 480|Herbert. o B
856(Regina. 3 e 20. Glacial drift over-
8173|Pense.* “ 18564 1489 Rush Lake. lying 18. Pierre
881|Belle Plaine. “ AN shales. 22088
390|Pasquia. 4 5 : :i; 496\ Waldec. < Ll
2 « .
o dortt | et Gu o 16, Pl s 11
414 C&I‘OIL {3 1817 519 Leven. &« 2440
20. Glacial drift over-|{529/Goose Lake. % 24l
423 Mortlach.233 lying Ft. Union Lar-||538|Antelope. 8 A
amie, 1935|{546/Gull Lake.237 g it
432/Parkbeg.259 19581554 | Cypress. g 2038
443/Secretan, 234 2258565 Sidewood. & :: i 1
113
* 18, Pierre Shales struck in bore-hole. ggg 8311:;.Lake. « 2485

shales of the Cretaceous. The boulder-clay, with overlying stratified drift, and fine alluvium marking
sites of former lakes or ponds, cover the entire countri. At or near Mortlach the increasing eleva-
tion of the plain brings in the base of the Fort Union Laramie, but there are no exposures near the
railway. No western limit is given for these beds, as their precise extent has not been determined.
They do not, however, extend on the line as far as the Old Wives Lakes. They are well shown to the
sontheast on the Souris River, and there hold numerous seams of lignite.

234. Secretan. At Secretan the drift hills of the Missouri C6teau are well displayed. "The COteau
belt, where crossed by the railway, is not so well defined as near the 49th J)ara]le , but may be said to
extend from Parkbeg station westwarad to a point four or five miles beyond Secretan. See Note 259.

235. Morse. Between Ernfold and Morse a second line of Coteau-like hills is crossed. The Old
Wives Lakes (saline) appear to occupy an interval between this branch of the Coteau and that above
described. They have evidently at one time been much more extensive, and have no outlet.

236. Swift Current. The Pierre shales (Cretaceous) are exposed on tlhe stream a short distance
north of the line, and in valleys 13 miles northeast from station. In general the deposits of Glacial
period and subsequent alluviums only are seen near the line.

237. Gull Lake. Sections of Fox Hill sandstones overlying Pierre shales in Cypress Hills, a few
miles south of this station. The Cypress Hills constitute a remarkable plateau, which may be seen
extending to the south of the railway for many miles east and west. It is caﬁ;ped bgr Miocene Terti-
ary beds, of which the most characteristic is a conglomerate [formed of well-rolled pebbles of the
harder rocks of the Rocky Mountains.

238. Walsh, The dividing-line between the Pierre shales and the underlying Belly River series
probably passes between Forres and Walsh stations ; but, as elsewhere in this region, the rocks are
generally concealed by the later drift deposits.

239. Irvine. Half a mile south of station fine sections 'showing Pierre shales, with coaly layers
near base, overlying Belly River series. Fossils.

240. Medicine Hat. Good sections of boulder-clay and drift in railway cuttings to eastward.

241. Stair. One mile southward from this station, on the banks of the Saskatchewan, lignite coal
is mined in rocks of the Belly River subdivision of the Cretaceous. There are two seams, of which
the lower (about five feet thick) is worked. Fine exposures of rocks ail along this part of the river.
2 24&2 Langevin. In boring for water at this station, a copious flow of combustible gas has been

pped.,

243. Cassels. Here also combustible gas in large quantities flows]from well. The Pierre shales
must overlap the Belly River series near here, but the surface shows drift deposits only. On the river,
a few miles to the south, the base of the Pierre is marked by a fine seam of coal 4’ 6’/ thick.

244. Bassano. Good sections showing base of Laramie and top of Plerre, four miles southwest on
Bow River, where a coal-seam 4’ 4 thick occurs,

245. Crowfoot. Lignite coal 9’ thick exposed on Bow River to south, and underlying Crowfoot
at depth of about 100, ~ Shaft sunk to coal north of track, 135 feet deep.

246. Calgary. Excellent exposures of Laramie rocks along Bow River to sonth of line from Bas-
8ano to this point. The Flain, as seen from the railway, a gently undulating drift-covered surface,
showing no exposures of the underlying rocks. At bridge across the Elbow River, at Calgary, massive
Laramie sandstones. Calgary s the farthest western point on this ({.mrallel to which Laurentian frag-
merits from the northeastward have been traced. The boulders and gravel farther west appear to be
entirely derived from the Rocky Mountains or of local origin. f

247. Radner. For about twenty-eight miles west of Calgary the railway, following the Bow River,
passes over Laramie rocks, nearly horizontal, but forming the northern extension of a wide synclina!
occupied farther south by the Porcupine Hills. Between Cochrane and Raduer the belt of disturbed
and flexed rocks which lie along the base of the mountains, constituting the foot-hill country, is en-
tered. Numerous fine sections of Cretaceous and Laramie in river-banks to Kananaskis. X

248. Kananaskis. The Cretaceous or Laramie sandstones are here nearly flat, but appear to dip



CANADA. (MANITOBA AND NORTH-WEST TERRITORY.) e

Canadian Pacific Railway— Winnipeg and Rocky Mountain Section.
Winnipeg and Rocky Mountain Section. Ms. | Continued.
Ms. | Continued.
5 £ 9 and 14. Devono-Car-

596 Maple Creek. 18, Pierre Shales. 247° 938 Silver City.?*# { boniferous, 4624
615 Forres. “ o 406945 Rldon, 259 2-4. Cambrian. 4782
625 Walsh.238 { 18.1 g;lly River Se;:%s; 955 Laggan, 254 “ 5005

| Lo 9 & 14. Devono-Car-
688 Irvine. 239 2 g 76 : ||962 iStephen. Vg { bonif. 529 li(summiat)
651D : 4 3 ; ; ; i
4 Mggi[:ionr:HaL‘ 2% A e Britigh Columbia boundary line,
668 Stair,241 & 2403
636 Suffield. “ 2471 Emerson Section.
695 Langevin, 242 “ 2471 St Vi t ) s
704 Kintrio, 4 ot 0‘%}1;1e rls%‘x:fn S 0. Allu‘w"!um.
713 Tilley. o3 24521l 10 Dominion City. '
753 Cassils.?+3 18. Pierre Shales. 2497 15/ mnang. “«
750 Lathom. ? - 2304 26 Dufrost, «“

. 2563 7
757 Bassano.?4¢ |18, Laramie. I 35'0tterburne “
‘ 2672 ‘

¥66 Crowfoot.245 | y 42 Niverville. 8

| 2823 | 40 -
176 Cluny. ! || 54 St. Norbert. b

: 2926 0y 3
785 Gleichen. ' & /| 63 St. Bonif “
01 S h “ 3005 St. Boniface.
801 Strathmore, 3263 64 Winnipeg Junc. 4
819 Langdon. i | 66 Winnipeg. | %
830 Shepard. 3 AV
839 Calgary.*¢6 3 33%% | Manitoba and Northwestern Railway of
848 Keith, « LAtd Ovaside
862 Cochrane. 5 )
18. Cietaceous, and Portage la Alluvium overlying
247
R Dndy ‘S 18 Laramie. ~ 3225 | © % Prairic. 5( Devonian.
881 Morley. 4 40321 9 Macdonald. i
893 Kananaskis.?*® o 41701} 16 Westbourne. e
901 The Gap.2*9  9& 14. Devono-Car.*!°%|| 26/ Woodside. o
904 Canmore,25® (18 Cretaceous. 425311 34 Gladstone. &
914 Duthil, L 43421 51 Arden. -
919 Banff.25! §¢ 4831/} 61 Neepawa. Drift overlying Cretac.
g2y § Castle Mount-| { 9 and 14. Devono-Car-|| 66 Stony Creek. o
ain. boniferous.  *5!1]| 78 Minnedosa. 8

below the Paleozoic limestones of the mountains, which are seen in cutting just beyond this station.
Above cutting, well-marked glaciation due to former Bow Valley 5lacier. (The railway here enters
the Rocky Mounntains.) Below mouth of Kananaskis River, fine falls over Cretaceous sandstone on
Bow River. The great limestone series of the mountains, characterized above as_Devono-Carbonifer-
ous, i the most important constituent of the range in this part of its length. No separation, except
quite locally, has yet been found possible between the Devonian and Carboniferons parts of the series.

. The Gap. The valley beyond this point becomes quite wide, and turns to the northwest, fol-
lowing a belt of Cretaceous rocks. -

250. Canmore. The valley here floored by the Cretaceons rocks above referred to, while lime-
stones form the mountains on both sides. The Cretaceous is in the form of a long s, ciina} trough,
compressed and overturned to the northeastward. Looking southeastward from this point down
the valley, a section of the overturned rocks is seen in the distant hills,

251. Between Duthil and Banff, near the railway and to the north about two ‘miles from Banff,
openings have been made on anthracite coal-seams in the metamorphosed Cretaceous. Seams three to
five feet. Coal of excellent q&ality. b

252. Silver City. Castle Mountain, a remarkably bold range of Devono-Carboniferons limestone,
n.ea.rly; horizontal, rises immediately behind this place. Nuamerous discoveries of copper-ore in the
vicinity.

253. Eldon. A few miles beyond Silver City the valley again turns to the northwest, following
axis of anticlinal, which brings up Cambrian slates and quartzites. Mountains on both sides of valley
s8till continue for the most part limestone.

254, Lag%]an. Remarkably pictaresque lake, with glacier at head a few miles to the south.

255, Stephen. Nearsummit, between headwaters of Saskatchewan and Columbia Rivers, the gen-
eral structure of the watershed range is synclinal, but complicated by minor fiexures. Cambrian rocks
appear a few miles down valleys both east and west of the summit. Grand peaks to north and south
of valley of pass, in several cases exceeding 11,000 feet altitude. This is the only railway in North
America from which actual glaciers of almost Alpine magnitude may be seen. Observe snow-fleld
and élﬂacier in first valley from north, west of Stephen.

i 56. Stonewall. Excellent exposares, in quarries, of Silarian limestones, in some beds highly foe-
8 erous,
57. Stone Fort. Qnarries near Stone Fort and St. Andrews. Fossils.
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Canadian Pacific Railway—Con. Manitoba S. W. Colonization Railway—
Ms. | Pembina Mountain Section. Ms. | Continued.
0 Winnipeg. *27|20. Alluvium. 737|| 14/Headingly. 20. Alluvium,
4 St. James, ¢ 2/7|Starbuck. “
18/Sa Salle. “ 45 Elm Creek. £
80/0Osborne. 'k 47| Maryland. §F
43(Morris. 5 51/End of Track. %
56/Rosenfeld.®%® 5 5
70|Gretna. “ Stonewall Section.
66Plum Coulee. i 0[Winnipeg. 20. Alluvium,
81 Morden, v 1|Air Line Junc. &
88| Thornhill. 3 % 13 Stony Mountain. |4 ¢. Hudson River.
96 Darlingford.  (Pierre Shales. 20'Stonewall.256 «
102{Manitou. $
West Selkirk Branch.
Manitoba S. W. Colenization Railway. O Winmipeg, 30, Alloviom.
. 0|Winnipeg. |20. Alluvium. Stone Fort.257 |4 b. Galena Limestone.
7iMurray Park. 2 22|W. Selkirk. e

258. Rosenfeld. Copious flow of brine struck here in deep boring in Silurian.

259. Parkbeg. The so-called Continental moraine is represented in Dakota and the North-West
Territory of Canada by the Missouri Coteau. It would appear that this and the so-called Céteau des
Prairies in Minnesota and Dakota are parts of the same great feature. Their elevation is similar, and
they are ettmlly characterized by the immense profusion of erratics with which they are strewn, and
by basin-like swamps and lakes. In southwestern Minnesota and eastern Dakota this elevated tract,
according to Winchell, called by the earliest French explorers Céteau des Prairies, meaning highlands
of the prairies, 18 500 to 1,000 feet above the Minnesota River, and 1,300 to 2,000 feet above the sea.
In the COtean, then, viewed as a whole, we have a natural feature of the first magnitude, a mass of
glacial débris and traveled blocks, with an average breadth of perhaps thirty or forty miles, and ex-
tending diagonally across the central region of the continent, from the southeastern corner of Minne-
gota far into northern Canada, a distance of about 800 miles. Dr. George M. Dawson, from whose
writings this note is compiled, was the first to recognize the glacial origin of the Missouri Céteau. He
pronounces it one of the most remarkable features of the Western plains in their northwestern exten-
sion, and as certainly the most important monument of the glacia period existing there. As to its
origin, while he believes that the Céteau may possibly represent a Continental moraine, his examina-
tion of it led him to consider it as more probably due to a deposit of material from floating ice
along the sloping front of the third prairie steppe. It is a question which should not be prejudged, as
80 many difficulties remain to be elucidated, from whatever stand-goint it may be regarded. Asto the
similar-deposit farther south in Minnesota and Dakota, etc., T. C. Chamberlin and other geologists,
whe have critically studied it, are quite decided in their belief that it is & terminal moraine. The
superficial deposits are to be, for geologists, the great subject of the future. J. M.
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IV. British Columbry,

List of Formations.

Coast ReGION.

INTERIOR REGION.

19. QUATERNARY.

Recent Raised Beaches.
Stratified Sands, Gravels, and
Clays (Masrine Shells).

Boulder Clay or Till.

Stratified Sands and Gravels,
“ White Silts” of Nechacco
Basin, etc.

Terrace Deposits, Moraines,
Boulder Clay or Till,

20, TERTIARY.

Miocene (Voleanic).
Miocene (8edimentary, generally with
Marine 8hells).

Miocene (Voleanic).
Miocene (8edimentary with Lignites).

Nawarvo Basty. |  Comox Basiv.

Tejon (of Cal). | Sandst. 829¢.|Up. Cong, 820
Up.Shales 71¢
Mid.Cong. 1,100/
Shales 960”. ' Mid. Shales 1¢/
L.Cong. 900/
L.Shales 1.0000
Chico (of Osl). | 1,326/Productive Coal Meas. 73¢
o QUERN CHAR-
§ LoTTE IsLANDS.
3{ A.Up,Shales &
g Sandst. 1,500/
'S B. Conglomer-
< ates 2,000/
n C.L. Shales & |Nechacco Series. Skeena R.
Sandst. 500”|  Sandstones with Coal.
D. Agglomer- | litasyouco Beds 10,000/; Skee-
hasts ate 850 | naVolcanic Series; Porphy-
(of Cal). E.L.Sand- rite Series (-
AucellaBedsof| stones 1.000/| Aucella Beds of Tatlayoco,
Quatsino Sd. Jackass Mt., and Skagit 7,000
L or more; Porphyrite Series (?)-
Coast Rreron. INTERIOR REGION.
Monotis Beds and Contempo- | Monotis Beds of Northern
raneous Volcanic Rocks of/ Rocky Mts.; Red Beds of
Queen Charlotte and North- Southern Rocky Mts.; Ni-
16. Trrassic. ern Vancouver Islands.

Volcanic Rocks of Sooke R. ("

cola Series (Voleanic) of S,
Interior Plateau.
Auriferous Schists (i part?).

14. CARBONIFER-
ous (possibly
in part De-
vonian).

Crystalline and Metamorphic

ocks of Vancouver and
| Coast Range (largely altered Vol-
! canic, but include Limestones, etc.).

Cache Creek Series.
(Fusuline Limestone, Quartz-
ites, Volcanic Materials, etc.)

9-12. DEVONIAN.

Limeston_eé of Rocky Mts.

2-4. CAMBRIAN,

I

Basal Series of South. Rock
Mts.; also largely in Purcell
and Selkirk’s Ranges (Au-
riferous Schists in part?).

| Basal Rocks of Coast Range (-

Gneissic Rocks and Crystal-
line Schists of Shuswap and
Okanagan Lakes and Gold

Range.

i 1. ARCHEAN,
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Ms. | Canadian Pacific Railway. Ms. | Canadian Pacific Raiiway—Con.
19. Tertiary overlain Metamorphic rocks o
0[Port Moody. -g by drift. 117 North Bend. Coast Ranges. 45
12{Port Hammond. 4 *17(/197 Keefers.398 16. Triassic (?) s54

20|Whannock. &t 0 137 Fraser R. 18. Cretaceous,
80| St. Mary Msn.” & a2 Bridge.3°7 ¢ Shasta Group.”%3¢
40|Nacomin, H bt 143|Lytton,? Metamorphic rocks of
49/Harrison River. A ] . Coast Ranges, 68¢
s ' ( 18. Cretaceous over-;;149(Section House. % 768

58| Agassiz.®® 3 ) 3 > 5
. lain by drift.  °1||153Section Ho.2°% |19b. Mlo.(Volcamc).;*::
“ k:

303 | § Metamorphic rocks of||160/Drynok.
88/Buby. Creek '3 Coast Ranges.  96//166/Spence’s Bridge. @ 788
16/Hope. - 4 g 177 Chinaman’s 18. Carboniferous,
82(Texas Lake,304 W, e Ranch,310 T8
85Emory. & 182|1194|Ashcroft.31! 18, Cretaceous, 108
90|Yale,30° o b 206 Penny’s 18. Miocene (Vol
100'Spuzzum. b ! Ranch.312 canic). e

* Reduced levelg above ordinary high water of Pacific Ocean.

301. The rocks forming the south side of Burrard Inlet, and underlying the flat or gently undu:
lating tract about the mouth of the Fraser, are, so far a8 known, Tertiary, and, at least in part, of Mio
cene aFe. The covering of drift bein% however, thick, and the region as yet but partially explored, it it
difficult precisely to fix the limits of these rocks. Cretaceous rocks of the Shasta group, and possiblj
of the overlying series to which the coals of Vancouver Island belong, also occur.

802. The Cretaceous rocks above referred to are supposed to cross the Fraser about here. The;
are somewhat extensively developed on Harrison Lake, and hold abundance of Awucella Piochit, whic
ﬂmybpe considered as the most characteristic fossil of the Cretaceous of the mainland of British Co

nmbia.

303. The metamorphic rocks of the Coast Ranges, named the ‘ Cascade Crystalline geries " in thi
preliminary classification, congist of a great variety of gneissic and schistose materials. Orthoclas
felspars are seldom developed, and dioritic rocks are abundant. The series also includes limestones
It is, with little doubt, of the same a§e with the similar rocks of the vicinity of Victoria, and thest
are known to be Pal®zozoic, and probably, in part at least, Carboniferous. The series has been largel;
built up of contemporaneous volcanic rocks which have since been extremely metamorphosed. Largs
granitic and sYeninc intrusive masses are frequent.

304. 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 occupie
the summit of the mountain. Litigation has so far prevented the development of these mines.

805. At this point the line enters the Cafion of the Fraser, and the scenery becomes grand in the
extreme, the river breaking through the axial portion of the Coast Range. From the mouth of the An
derson River (Boston Bar) the valley becomes again comparatively wide, and the mountains retreat te
a greater distance.

306. The immediate valley of the river is excavated, in this part of its course, in dark slaty o
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 th
gold which is found on this part of the Fraser. The bar and bench diggings of the Fraser were at on
fime very remunerative, and were the first in British Columbia to at.%ruct attention and lead to an in
flux of miners. Subsequently the mines of the Cariboo country and rich gold finds in other districts
drew awzj{' 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 o
hard, greenish sandstones or quartzites, with beds of conglomerate, and evidently represent, for thi
most part, the deposit of a shore-line. At Jackass Mountain, on the wagon-road, they are well shown
and have yiclded specimens of Aucella Piochii and other fossils.

308, The line here leaves the Fraser to follow the Thompson River. Immediately north of Lyt
ton the Cretaceons trough above referred to—which a‘ppears in the intervening distance to be inter
rupted—resumes, and characterizes the Fraser Valley for a long way to the north,

809. The Tertiary rocks of this part of the province are all provisionally classified as Miocene, an:
are probably of the age of the ‘ Truckee Miocene " of the 40th Parallel Report. They consist gener
ally of sandstones, shales, etc., ca})ped by a great thickness of volcanic materials which are largel;
basaltic. The sedimentary part of the formation frequently holds lignites or coals, and a number o
fossil plants have been obtained from it.

310. The rocks provisionally classed as Carboniferous are, at least in great part, of that age, ane
hold limestones characterized by Fusulina. They consist. however, for the most part, of quartzites
and hard shales, and contain great beds of contemporaneous volcanic matter, in association witl
which serpentines occur, These rocks are well displayed on the wagon-road from Ashcroft north
ward to Clinton, The sergentines, with associated conglomerates, etc., are best seen on this road be
tween Hat Creek and Mundorf’s,

811. The rocks in this vicinity are much altered, but those in the valley appear to belong to an iso
1ated Cretaceous area.

312. General Note on Unfinished Portions of Line east of Kamloops Lake.—The line may nov
(December, 1884) be said to be practically completed to Kamloops Lake, leaving, under constraction, :
length of about one hundred and eighty miles eastward from this point to the mouth of the Kickini
Horse River, on the Columbia. The lower end of Kamloops Lake lies on rocks of the Cache Cree
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—
geries, which have been characterized in a previous note ; the greater part of the lake is, however, bor-
dered by volcanic rocks of Tertiary age.! Cherry and Battle Bluffs, on oppoeite sides of the lakes, are
believed to represent the core of an ancient Tertiary volcano. In the former considerable veins of mag-
netite occur.  Remunerative gold placers have been worked for many years on the Tranquille River,
which flows into the lake, Near the town of Kamloops the rocks of the Cche Creek series reappear
and characterize the banks of the South Thompson River to the lower end of Little Shuswap Lake, though
the higher portion of the plateau to the south is composed of volcanic Tertiary rocks, ite silty de-
sits, due to the last stage of the glacial period, are cut into terraces along the banks of the river,
ittle and Great Shuswap Lakes, with Adam’s Lake, are fjord-like bodies of water occupying deep, -
mountain-bordered valleys in the western portion of the Gold Range. The lakes are bordered by
eissic rocks and crystaYhn' e schists, which have been referred to collectively, in the reports of the
logical Survey, a8 the Shuswap series, and are now believed to be Archean. These rocks prob-
ably exceed thirty-two thousand feet in thickness, and are divisible into several subordinate series.
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 line follows ug the valley of Eagle Creek and traverses the Gold Range
by the le Pass to the west crossing of the Columbia River. Thence it crosses the Selkirk range to
the east crossing of the Columbia, and follows that river u%southward to the mouth of the Kicking
Horse. This portion of British Columbia may be said to %Sologi y unknown, but consists, so
far as ascertained, of rocks similar to those of the Shuswap La

f es, with quartzites and schists which
are probably Cambrian,
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V. Steambout Routes.

X. Montreal to Quebee. Little of geological interest is to be seen on this route, the river-
banks being generally low, or where higher usually showing only drift deposits. Near Quebec, sec-
tions of Cambrian and Cambro-Silurian rocks.

Quebec and Gulf Ports. Quebec to Picton, Nova Scotia, with calls at intermediate ports,
A picturesque and geologically interesting route.

Quebec. (See Note 24, under Intercolonial Railway.) Soon after leaving Quebec, & 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 Mal 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 Monts is composed of Cambrian rocks, which
form picturesque hills near Bic.

Father Point. Pilot station, Cambrian,

Metis. Cambrian. A sea-side resort.

Beyond Matanne the Shickshock Mountains to the sonth. The higher portions composed of Pre-
Cambrian rocks with extensive iranitic intrusions. Beyond St. Anne des Monts the south shore is
fringed with Cambro-Silurian rocks to Gaspé Bay.

Gaspé. Ship Head, at northern entrance to Gaspé Bay, a bold ]gromontory. Lower Helderberg
limestone. The shores of Gaspé Bay are generally characterized by Devonian rocks. Excellent sec-
tions. Fossil plants. The south point of Gaspé Bay is comé)osed of rocks of the Bonaventure (Lower
Carboniferous) series. This occupies the coast to the Baie des Chaleurs.

Percé 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.

aie 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 Saguenay River.

nebec. (See notes under Intercolonial Railway and Quebec and Gulf Port steamers.)
urray Bay. An outlier of Cambro-Silurian rocks here occupies the coast for a distance of six
miles, and runs u%%he Murray River for a similar distance, gradually narrowing out. The rocks are
well (iisplayed in White Point at the wharf and at Les Ecorchés on the east side of the bay. They
consist of limestones and calcareous sandstones, Black River, and Trenton, and are highly fossilifer-
ous in some places. Fossiliferous glacial clays on some ¥arts of the beach at low tide. Ancient sea-
in terraces with marine shells fo height of over 600 feet in this vicinity.
% iviére du Loup. Cambrian. Marine shells in glacial clays of beach on east side of bay at mouth
of river.

Tadousac. At mouth of Saguenay River. Laurentian. Fine examples of terraces at several
levels. The Saguenay River, from this point to Ha Ha Bay, is the finest example of a fjord on the
eastern coast of Nort, 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 miles. 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. The
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-Siluriazr, and glacial clays with marine shells.
The existence of this great fjord is grobably due to the greater drainage area tributary to it as com-
pared with other rivers on the north shore, and it was probably in the first instance excavated by the
river at a period of greater continental elevation than the present.

Port Mulgrave to Sydney, C. B. (Steamers connecting with Eastern Extension Railway
at Port Mulgrave and running through the Bras d’Or Lakes to Sydaey, C. B.)

Port Mulgrave. (See Notes 65 and 66, under Eastern Extension Railway.)

The Bras d’Or Lakes are celebrated for their picturesque scenery. They are almost altogether sur-
counded 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. y

Sydney. Coal-formation rocks, with the moet 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 congiderable 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 Calamites at eighteen distinct levels, Sydney mines afford good coal for
gas-making and steam purposes, yielding a strong coke. ‘ .

II. Toronto or Kingston to Montreal by Steamer. This is a favorite route with tourists.
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 great:
Laurentian area to the north with that occurring in New York State. This produces the well-known
scenery of the Thousand 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-five mlles.n
Thence to Mill Roches (twenty-seven miles), north shore, Chazy ; south shore, Calciferous. Thence
Calciferous on both shores, twenty-four miles. Thence to Coteau (fifteen miles), north shore, Chazy ;~j
south shore, Calciferons. Thence, for eight miles, both shores and Grand Island, Calciferous. Thence,
in twenty-six miles, Potsdam, Calciferous, Black River, Trenton, Utica, in regular succeesion to Mon-
treal. (See notes on Grand Trunk Railway, which runs parallel to north shore of lake and river.) i

p
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TaE RaPIDS OF THE ST. LAWRENCE.—Thronghout that 'Fomon of the river characterized by
rapids, the rocks are those of the Cambro-Silarian system, The Lachine Ragi@s occur over the oat-
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 le.?ipids may be said to begin below Prescott, but are
unimportant till the Upper Long Sault is reached, thirty miles below that place. Four and a half
miles below these are the Longue Sault Rapids, which are twelve miles in length, with a fall of forty-
eight feet. Farther down, at Céteau, the rapids recommence, and are known as the Cdteau Rapids.
Below these is calm water for about five miles, when the Cedar Rapids, a mile and a half long, occur.
After three miles of calm water are the Cascade Rapids, below which Lake St. Louis, at the mou%ﬁ of the
Ottawa 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 the descent of the river is one hundred and
seventy-five feet, making the total descent, from Lake Ontario to the head of ocean navigation in
the harbor of Montreal, two hundred and twenty feet. The average fall of the river is aboat eighteen
inches to the mile, but a large part of this descent is accomplished in the various rapids. Thege are
surmonuted by veseels ascend;x'i% the river by a series of canals, aggregating forty-two miles in length.

II1. Routes from Sarnia, Owen Sound, Collingwood, etc., to Port Arthur (con-
necting there with C. P. an]way&,

Two main routes are followed—one to the south of Manitounlin Islands to’Sault St. Marie, the other
to the north of the islands to the same point. The boats leaving the last-mentioned ports frequently
take the north shore route, which, from a ﬂeokﬁicﬂ or picturesque point of view, is to be preferred.

The south shore of the Manitoulin Islands is throughout composed of Niagara limestones, with
outlying patches of Guelph in some places.

After clearing Notawasaga Bay, the northeast shore of Georgian Bay is Laurentian to and at Kil-
larney. Thence the shore of the mainland is for seventy-five miles Huronian, the off-lying islands con-
sisting of Cambro-Silurian rocks, from the Black River series to the Niagara. The north shore is then
for twenty miles Laurentian, this formation forming a narrow band with Huronian behind. Then
twenty miles Huronian to Bruce Mines.

Bruce Mines. Good locality for studying the Huronian rocks. Copper-mines at one time exten-
sively worked ; at present closed. The veins traverse a mass of interstratified diorite. The ore is
chiefly copper ’Fﬁntes. From Bruce_Mines for ten miles, north shore, Huronian ; south shore, Cam-
bro-Silurian. ence to Lake Superior, both Sugar Island and the southwest main shore of peculiar
red and spotted sandstone of Potsdam or Chazy age. Thence to Port Arthur steamers ggnerally run
far from land. The north shore is principally Laurentian and Huronian to Nipigon Bay, whence
Lower Cambrian rocks characterize the shore and form all the off-lying islands to Thunder ga. 5

Thunder Bay. (See Note 224, under C. P. Railway.)

IV, Victoria to Nanaimo and Comox and Northward.

Victoria. Highly altered rocks dioritic, felspathic, and micaceous, in a few places becoming al-
most gneissic, with interbedded black argillites and crystalline limestones. The latter in a few places
hold obscure fossils, which are Paleeozoic and very probably Carboniferous. Many intrusive syenitic,
etc., masses ; one of which characterizes both sides of Victoria Harbor at the entrance. The rocks of
this vicinity may be taken as typical of those forming the axial portions of Vancounver Island, and are
largely altered volcanic products. Limestone may be observed near entrance to Beacon Hill Park, and
at the shore at the west end of the town. Fossils in limestone on road near east side of Esquimalt Bay.
Very fine glaciated rocks everywhere along the shore. These are overlain by boulder-clay, and this
again by stratified clays and eands which in some places yield marine shells. Good sections of all
ilgse;e) deposits in shore cliffs. (See papers in ‘‘ Quart. Jour. Geol. Soc.,” Vol. XXXIV., p. 89, and ibid.,
L CF‘rom Victoria, northward along coast, similar rocks to Saanich Point, the end of which is fringed

y Cretaceous.

Cowichan Harbor. South side, Cretaceous. North side, metamorphic rocks (Carboniferouns ?).

| Msgle Bay. South side, Cretaceous ; north side and at wharf, similar metamorphic rocks. From

Maple Bay, for eight miles, coast metamorphic, off-lying islands Cretaceous, Thence to Dodd Nar-
rows, coast and island Cretaceous., (Productive coal measures.) Just north of Dodd Narrows, high
cliffs of these rocks. 7 X

Nanaimo and Departure Bay. Productive coal measures (Cretaceous). Extensive coal-mines.
Seams worked five to fifteen feet., These are true bituminous coals, yielding a good coke, and suitable
for gas manufacture. From Departure Bay, for fourteen miles, the coast chiefly of metamorphic rocks
like those above described. Thence to Comox, forty-two miles, Cretaceous. 5

Comox. An extensive coal-field, but by reason of the more accessible position of Nanaimo the
}nines here are not at present worked. On Texada Island, to the northeast, fine deposit of magnetic
ron-ore,

N. B.—The route above described is that taken by coasting steamers. Steamers bound north-
ward to Port Simpson and Alaska generally pass farther out near the off-lying islands. These are
almost altogether composed of Cretaceous rocks, and, in consequence of their general northeastward
dip, the outer tier of islands displays the higher members of the formation as here developed. The
southwestern sides of the islands generally form low sandstone cliffs. ¢

Route Northward from abreast Comox to Port Simpson and Alaska. From Comox
the Cretaceons rocks probably extend in a wide belt along the shore nearly to Seymour Narrows, but
are heavily covered by drift deposits, which form white cliffs. ng%l mountains in the interior of Van-
couver Island composed, 8o far as known, of crystalline rocks, with extensive granite intrusions.

Seymour Narrows and northward to Alert Bay. Metamorphic and crystalline rocks. (See Note
303, Can. Pacific Railway, W. Coast portion.) Near Port McNell, Cretaceous rocks again form a stri
of low country, extending back from the shore, and continue to Beaver Harbor. Thomas Point an
north shore of Beaver Harbor, and thence to north end of Vancouver Island, all rocks of the older
geries. Similarmetamorphic and crystalline rocks, with interbedded slaty argillites and limestones, and
granitic intrusions northward to Wrangel, in Alaska. In vicinity of Port Simpson, slaty argillites and
mica schists with limestones extensively developed. Near Wrangel similar mica schists yield very
fine garnet cgyestals. Wrangel is at the mouth of the Stickeen River, by which the gold-mines of Cas-
siar are reached.
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The Aelo England States.

GEXERAL NoTE ON THE GEOLOGY OF NEW ENGLAND.

THE geology of the New England States is much more difficult than that of the country west of
the Hudson River and Lake Champlain. The rocks are very largely crystalline, besides being greatly
contorted and folded. Both Archaan 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 1835) the opinion was commonly entertained that these crystallines consisted entirely of
Paleozoic rocks in an altered condition ; now it is generally conceded that many of the older areas
are to be found. Different views are also entertained as to the value of lithological 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 ; (2) that of probably Devonian
limestone in the Connecticut Valley at Bernardston ; and Niagara limestones at Littleton, N. H.;
and (3) that of carboniferous rocks in Rhode Island and their continuation northeastward into Massa:
chusetts. Devonian fossils have been found in the northern part of Maine, and Silurian and Devo-
nian in the eastern part of Maine. The 16. Triasgic of Connecticut Valley need not be named as one
of these doubtful areas.

The scheme of classification proposed by Professor C. H. Hitchcock for the whole of New Eng-
land is printed on an introductory page, while his determinations as to the formation at each railroad
station are those given in this *“ Guide " for Maine, New Hampshire, Vermont, and Connecticut. In
the chapter on Massachusetts, the determinations for each railway station are given by Professor W.
0. 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 County, 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
Cambrian or with the Hudson River group.

The following scheme of classification of the New Enghnd crystallines, by Professor Hitchcock,
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
ggrphyry. In Dr. Hitchcock’s scheme these are regarded as of later origin than the gneisses, which

ve been disturbed by their eruption ; but Professor Croeb{aseems to regard umn{ of the syenites,
felsites, and diorites as older than the gneisses ; because the latter appear to rest or lean upon the un-
stratifled rocks. The difference is 8o radical that the schemes can not be harmonized. But, inawork
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 b{ him
in New Hampeshire, 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 cut by the rock called Norian by Dr. T. Sterrg Huut 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
will accept in these pages, where the kinds of rock along the railroads are given, i. e., gneiss, mica
echists, granite, etc., and we can leave it to time to give to these formations o doubtfui age their true
place in the series, for it is believed that the discovery of fossils here and there about New England
may, after & while, settle the geolo¥y of a large portion of that difficult country, and that even an
accepted classification of the crystalline rocks may be accomplished. J.
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Waine, oto Hampshire,

Vermont, Rlussachusetts,

Bhode Jsland, and Connecticut.

Table of the Geological Formations of the New England States.
By Proressor C. H. Hrrcrcock.

Cenozoic.

20. Quatemary 20 c. Terraces.

20 b. Champlain Clays.

20 a. Till, drumlins,
Termina.l Moraine.

19 c. Pliocene.

19 b. Miocene.

19 a. Eocene.

“

19. Tertiary.
“

&“

Mesozoic.

Foliated Crystalline Series— Con.

16. Triassic. |16. Triassic.

Paleozoic.

14, Carbonifer’s.[14 b. Coal Measures.
o 14 a. Lower Carboniferous.
% 10 8. 8. Probably Hamil-

ton. Slates of St.
Croix River.
9. Upper Helderberg 1. 5.
_8. Origkany Group.

4. Lower Helderberg.

5. Niagara.

4 d. Magnesian Slate (Em-
mons), possibly Cam-
brian.

4 c. Lorraine Shales,

4 b, Utica Slate.

4 a. Trenton Limestone.

8-10. Devonian.

%

“
(13

5-7. Silurian.
“

8—4. Cambro-
Silurian,

A Hydromica (talcose
D. Huronian. ySchist&; and Grits.)
Subdivided| | Volcanic Group of Selwyn
in Connecticut| | Hornblende Schist.
Valley into Merrimack Group and
Auriferous Schists.
conglomerate, | | Rockingham Group (in
Lyman and part).
Lisbon groups| | Ferruginous Slates (N. H),
e ?};ﬂiznﬁan g- Montalban,
. Green Mountain Gneiss.
o %;ﬁlezﬁan Lake Winnipiseogee Gneiss.
Bethlehem Gneiss.
Porphyritic Gneiss.
= Iﬁ:.:f;ntian } Adirondack Gneiss.
K. 2. and K. 3. of Conn.

Eruptive Crystalline Rocks.
Mesozoic Diabase or Dolerite.
Older Diabase.

Diorite.

Melaphyr.

Gabbro.

Felsite.

Porphyry.

Granite.

Syenite,

Protogene,

Basic.

Acipic.

Black River and
Bn-dseye L s
8 ¢. Chazy
3 b. Lev:s leestone.
8 a. Calciferous Sandrock.
2 b. Potsdam ss. sl. qu.
2. Cambrian.

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.
Calciferous Mica Schist. §
Cods Group. %tl‘::;(;]ilttei .Slates and Schists.
Kearsarge Group.

Cambrian and Cambro-Silurian Rocks
of the Champlain Valley, with their
thickness in feet.

4 ¢. Lorraine Slate................ 400
Hydromica Schist, Taconic Range.... 2,000
4 b. Utica Slate........oocvveunnn. 300
4 a. Trenton Limestone.......... 400-600
Black River, or La Motte and Birds-
eye Limestone................. 40
3 ¢, Chazy Limestone. . 400
8 b. Levis Limestone . 600
3 a. Upper Calciferous Sandrock 200
Lower 46 400
(Buedidal Layer; . o e sioent 3 200
Potsda.m Sandstone,red............ 500
$ [ S T 310
o quartzite .. S S0 ey 1,200
Georgia Slates. .......oovvuvrennnn 3,000
Cambrian Slates and Schists........ 4,000

Total thickness.....,..... 14,150
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Eruptive Crystalline Rocks of New Hampshire, with local names,

Mica Diabase. ( Felsite,
Porphyritic Diabase, Porphyry.
Anorthite Diabase. Quartz Porphyry.
Olivine Diabase. Orthoclase Porphyry.
Basic. Ordinary Diorite. Pequawket Breccia.
Porphyritic Diorite. Muscovite Granite.
Mica Diorite, " Muscovite Biotite or Concord Gr.
Labradorite Diorites A Franconia Breccia Granite.
Gabbro. CIDIC. 4 Biotite or Conway Granite.
Mica Hornblende or Chocorua Gr.
Hornblende or Albany Granite.
Protogene.
Granitell.
Granite of Veins.
Augite Syenite.
| Hornblende Syenite,
Maine.!
Ms. | DMaine Central Railroad. Ms. | Lewiston Division,
0/Portland. D. Huronian. e -
8|Falmouth. B. Laurentian. ss|| OfFortland. D. Huronias. :3
15/ Yarmouth. “ ss|| 8/Falmouth. B. Laurentian. ?
20 Freeport. ¥ 127(| 19Gray. 3 ey
25'0ak Hill. X 125)| 29 Danville Junc'n.|C. Montalban. e
29! Brunswick. « 64| 86/Lewiston. ) oS
37/Bowdoinham, + 10f| 46 Lefeds Junction. i S
44 Richmond. K 71| 85/ Winthrop. x Y
56!Gardner. “ 23/| 61|Readfield. Ni
60/ Hallowell. “«  Granite, 64|| 4|North Belgrade. i
62| Augusta. “ « «s|| 84/Waterville. 2. Cambrian. e
g(l) j?vlﬁ?rlv‘iffe. - Coaliiee, A Belfast Division.
89 Clinton. D. Huronian. 133 5'Burnbam, D. Huronian, 187
94 Burnham, by 187} g Unity. w 233
101 Pittsfield. & 210l 19! Thorndike. “ 267
108 Newport. ¥ 9011 99 Brooks. B. Laurentian. 316
117|Etna. s 32/City Point. E. Pre.Cambrian, 29
125, Herman Pond. . 34 Belfast. “ 29
185’Bangor. 4 1 :
Skowhegan Division. Dexter Division.
0{Waterville. 2. Cambrian. 1171 O|Newport. D. Huronian.
11|Pishon Ferry. |D. Huronian. 7|Corinna. 2
19/Skowhegan. i 14(Dexter. il

1. The eruptive rocks of Maine have not been studied yet. The *traps” along the sea-shore are
of at least four different ages. The oldest is porph{x:;ic; the second metalliferous ; the third was
ejected earlier than the Devonian ; while the fourth cut Hamilton sandstones. the northern
part of the State is a trappean conglomerate, with &ebb]es more than a yard in diameter. A light-
colored, coarse diorite forms a mountain mass in Rangely, and the same material is commmEled
with serpentine farther north, nearer the Canada line. e granites and syenites are ag varied as those
of New Hampshire, The granite of Biddeford is the same as the Conway granite of New Hampshire,
but with fewer cavities to produce disintegration. A drab-colored porphyry occurs in mountain
masses upon Moosehead Lake and near Mount Katahdin. Siliceous slates and jaspers abound on
the coast of Washington County.

The Lower Helderberg is also cut by trap dikes in several localities.
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Maine Central Railroad—Con. Ms.| Knox and Lincoln Rafilroad.
Ms. | Androscoggin Division. 0/Bath. B. Laurentian.
0|Bath. B. Laurentian. 11/ Wiscasset. o
il « 64| 18/New Castle. <
20{Lisbon. C. Montalban. 30, Waterloo. [
27|Lewiston, “ 200|| 37 Warren. ‘I‘,
84|Leeds Junction, « 271 5 8—4. Limestone. Cam-
44|North Leeds. (1 aha {oB| ¢ HoTMatOD. bro-Silurian.
54|Livermore Falls.{D. Huronian. 49Rockland. ‘ and Quartzite.
gz I(Wiltqn. g };ak% Gn§i§5- Bangor and Piscataquis Railroad.
e i it i 0Bangor. D. Huronian. i1
Bangor to Vanceboro. 12/0ld Town.* & L
A 11 21| Alton. ¥
232:%(:. D. Hur?‘man. 120]| 81{Lagrange. ¢
¥ Buson Mills. «“ saif S0 %Mo %
9/0rono, « 53 Dover. o 2
10 Webst;er « 61 Guilford. 2, Cambrian.
$, [13
12|Great Works. 5 84]Abbot. b
13/01d Town. 4 « ss|| 65Blanchard. :
14/Milford “ 81|Shirley. b4
19 Costiga;1 « 111|| 88|Greenville and % <
23|Greenbush. “ e R
27/0lamon. 4 131 Portland and Rochester Railroad.
31|Passadumkeag, ) 1315 Portland, Me. |D. Huronian =
3% Epﬁel}d. . and gramte.;zg 3|Westbrook. C. Montalban. 19
‘ég V;'Iilgz.n' 3 07|/ O|Cumberland Ms. E. Pre-Cambrian. 56
58 Mattawamkea, g 4 [Pacharbos. ::
Ki g i s25|| 10|Gorham. ]
66/ Kingman. i asg|| 18/Buxton Centre, i
%79|Bancroft. & aa%ll 18 R o «
88 Danforth. , il «0o|| 21{Hollis Centre. e
93 gaton. X 435|| 28|Cen.Waterboro. B
183 Tgx;:st, i 28S. Waterboro. . <
. - 32]Alfred. ~ ite.
114Vanceboro.® _ I3~4. Camb. Silurian. 294/| 36lsniinetate |G Montalban.

Bangor to Mt. Desert. ig E:I{;ect]’fg:t’flkﬁ' E. Keat"?arge Gr?‘up.
13%|Bangor.5 D. Huronian. T3(| xolRochester. “ “«
148{Holden. Granite.

164 Ellsworth Falls. |D. Huronian. e = rond,
166|Ellsworth. D. Huronian. 0O|North Angon. |D. Huronian. :
176 Hancock. o 4|Anson, £
179 Mt. Desert t 12|Norridgewock. 4

Ferry. 25/0akland. 4

2. Livermore. Station at gorge in Pemigewasset River, and shows finely several dikes of igneous
rocks tgt dx.&ferent' geges. As carefully studied by Dr. Hawes, they are diabase, olivine diabase, diorite,
syenite, and granite.

3. 'i‘homgton. The location of the limestone-quarries furnishing the famous Rockland or Maine

e.
4. Oldtown. Most of the ancient valleys of New England have an escar or ridge of coarse %a:vel
and sand following the channel of the current as the ice of the glacier period began to melt. ese
ridges are more common in Maine than elsewhere. e A

5. Vanceboro. The pale argillites alonﬁ the St. Croix River, near and below Vanceboro, are
called Devonian by Messrs. Bailey and Matthew, provincial geologists of New Brunswick, 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 Carbons
iferous 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. | Grand Trunk Railway. Ms. | Portland & Ogdensburg R. R.—Con.
0 Portland, Me, |D. Huronian. 60|North Conway.?|Conway Granite. 821
5 Falmouth. B. Laurentian. 49| 66/Glen Station. |Albany Granite. 530
11|Yarmouth. > 9411 72[Upper Bartlett. |Conway Granite. ~ 660
18/ Pownal. C. Montalban, 143} #78/Bemis. C. Montalban, 996
27 Danville June'n. £ 20041 g7|Crawford’s.!® g 1903
86 Mechanic Falls, % 298(| 91|Fabyan’s. 5 1611
41(0xford. =3 331} 96/Twin Mount’n.!!|B. Bethlehem Gr. 1378
47 South Paris.® |B. Laurentian. 389//100|Bethlehem Junc. 5 3.
55 West Paris. i 48311104 Wing Road. A. Laurentian, 1019
65 Locke’s Mills, g 71%11114(Lunenburg, Vt. |D. Huronian,
70 Bethel. ’ ke Boston and Lowell Railroad.
i 711
gg glll];%% ne. N.H IC: Monhalban. 704/ _0[Concord.'? Concord Granite, 332
91/Gorham, = « 794]| 10/Canterbury. E. Rockingham Schist.
98 Berlin F: 1016|| 18|Tilton. B. Lake Gneiss. A2
erlin Falls.  |B. Lake Group. g 27|Laconi
103 Milan. « 1060 aconia. C. Montalbeq. A
122/Groveton. D Forontazt, gs4| 38|Weirs.14 A. Porphyritic Gneiss.
184 North Stratford.| ~ © soz|| 48/Ashland.!* “

h : 41¢
142 Wenlock. Grianite) 115¢|| 51|Plymouth. C. Montalban. M
149 Island Pond. u 1197/ 59|Rumney. [k i
166 Norton Mills, - 1357|| 67/Wentworth. B. Lake ‘f}nelss. W
175:Coaticooke. E. Calcife’s Mica Schist.|| /1({Warren. 4 e

(Continued in Canada.) 84 Haverhxl.l. D. Huronian.

S e 93| Wells River. “  Lyman. %43
ortland an gdensburg road. 108|Lisbon. « Lisbon. 577

0 Portland, Me. |D. Huronian. e North Lisbon. (5. Niagara. 667
6 Westbrook. C. Montalban. 1911118|Littleton. & E. Cods and 8. Niag.?1?
11So. Windham. & 120/Wing Road.  |A. Porphyritic Gn. 1219
17 Sebago Lake. & 274|/194|Bethlehem. B. Bethlehem Gn. !!%7
24 Steep Falls. C 306/(129|Twin Mountain. “ (Loc.@lacier)!*7°
82 Baldwin. o 134|Fabyan’s. C. Montalban. LAyt
36 Hiram. . 120{Wing Road. A. Porphyritic Gn, 1019
43 Brownfield. % 3961128 Dalton. D. Huronian, e
49 Fryeburg. y 420(11 35 Lancaster. $ 218
55 Conway C., N.H.|Conway Granite.  *55]|145/Groveton Junc. & 204

7. The New Hampshire formations are believed to possess thickness as follows : Niagara, 500
' feet ; Calciferons mica schists, 4,800 feet ; Co8s group, 7,300 feet ; Cambrian slates’of Connecticut
| Valley, 3,000 feet ; Kearsarge group, 1,300 feet ; Rockingham mica schists, 6

000 feet ; Merrimack

oup, 4,300 feet ; Huronian, 12,000 feet ; Montalban, 10,000 feet ; Lake Winniplseogee gneiss, 18,000
eet ; Bethlehem gneiss, 5,000 feet ; porphyritic gneiss, 5,000 feet.

8. Paris. Locality of the famous red and
fine specimens of tourmaline have been taken from this vein and
Forty varieties of minerals occur in a coarse

9. North Conway. Mount Kiarsarg:
granite which has broken through both

vai:galbeen erap!

more crystalline ;

e, in
the C

green tourmalines. At least one hundred remarkably
laced in museums or cut as gems.

anite, one of which 18 mica in large plates,

ull view from the station, i8 a conical mass of Albany
'onway granite and a slate, and contains numerous frag-
ments of both these rocks in its igneous embrace.

10. Crawford House. The railroad passes from here through the well-known notch of the White
Mountains and around the base of Mount Willard, a region as famous for its varieties of granite as for
gcenery. The cut at the summit is through typical
traversed by an enormous vein of fine-grained

ontalban schists.

Opposite Dismal Pool it i8

ite, which has also cemented together immense

gran. . n
fragments of the Montalban schists. The junction between this Franconia breccia and the succeedin,
nway granite, may be followed up a cliff for one thousand feet hiEher than the railroad, the latter roc.

last. Between this Couw::{v granite and a dark slate often filled with large pencils
A usite is the interesting vein, three hundred feet wide, of Albany
n of a melted rock npon slates, giving rise to ** contact phenomena.
T have been altered into hornstone ; t! z
iceous paste fall of microscopic tourmalines; and Carlsbad twin crystals
onal pyramids of quartz, are develo
resting phenomena may be seen
11, Twin Mountain.

gmnite, which illustrates the

The slates have been ren-

he broken pieces have been cemented by a

of orthoclase, with dihex-

d in the lower part of the Albany granite. All these and other
ong the railroad in a walk of half a mile.
he large boulders of granite east of the hotel are part of the moraine of a
glacier which has moved in a morthwest direction. The boulders have certainly been transported
some ledge nearer Mount Washington than Fabyans'’s. :
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Boston and Lowell Railroad—Con. Ms. | Concord and Claremont Division.— Con.
Ms. | Concord to Nashua. 35/Bennington. A. Laurentian.
0/Concord. Concord Granite. 87{Hancock Junct. g
5/Suncook. C. Montalban. 281| 44|Peterboro. B. Lake Gneiss. 744
9/Hooksett.!” = £0%) N ashnal ok
18{Martin’s. B. Lake Gneiss, 199 e b i
18|Manchester.}® « 181 OBoston. L
26|Reed’s. “ 137{| 40 Nashua. D. Merrimack Gro’p.!2°
29|Thornton’s. “ 125{| 45'S, Merrimack. £
85| Nashua., D. Merrimack Gr'up,129|| 48|Amberst. B. Laurentian.
51| Milford. ®  and granite,
’ Suncook Valley Branch. 55/ East Wilton. |C. Montalban. 328
0 Hoolset. " C. Montalban. 296 59'S. Lyndeboro. [(E. Rockingham, 624
20 Pittsfield. E. Rockingham Sch. 93| ¢6/Greenfield. C. Montalban. 808
Northern Division. 71 Hancock Junc’n.[A. Laurentian.
0jConcord. Concord Granite,  258|| 70 Hancock. i
47/Penacook. C. Montalban. 268 82/Harrisville. 3 138
N B oRcawen. « 290(| 89/Marlboro. C. Montalhan, 788
17|Franklin, “ 363/l 96 Keeqe. B. Bethlehem GI"up."66
25/East Andover, ty 661 Mt. Washin to Wing Road.
81|Potter Place.!® |E. Kearsarge Gr, 653 .a e b e 551
44|Grafton,13 A. Porphyr. Gneiss, 48| O|Mt. Washlegtgg. C. Montalban. 2 23
52|Canaan. D.HornblendeSchist.?65|| 3{Base Mt.W'n, 2 sl
59 Enfield. B. Bethlehem Gneiss.”8?|| _9 Fabyan's. ;
65|Lebanon. « 510 %2 }‘VbM M1:t'n.Hfl,Iouls;3 g(ni}wa%l(:‘r;amté. i
' 5 . Bet b
69/W. R. Junction. |D. Hornble.sn.d'e Sch. 369 89 B::tlll;lehem 3‘;’1‘ SERELOm LT
Concord and Claremont Division. 23|Wing Road. A. Laurentian. 1019/
0/Concord.?® L ;
8/Mast Yard. D. Ferrug. Schists. 375 Pemigewasset Valley Branch.
12| Contoocook. Concord Granite. 37311 70 (Plymouth, C. Montalban. 374
18/ Warner. B. Lake Gneiss. 422 ollivermore Fls.2 « 531
238{Roby’s Corners. {A. Porphyritic Gneiss, 4{Campton. & T
27 Bradford s 679 + « 583
ord. 7{Campton Vill
34Newbury « 1130} glmp ) P 565
. g ornton. A. Laurentian.
43|Newport, B. Lake Gneiss. 89211 13|W. Thornton. “ 580
48 Kelleysville. et 70711 16/ Woodstock. B. Laurentian. 642!
b4 Claremont, E. Cale. Mica Sch. 543/] 90/N. Woodstock. « 7341
R 373
ég gzm‘ig:,?k' g?l}’og:gbg:?a:]%iss 439|| Profile and Franconia Notch Railroad.
27/ Hillsboro, B. Lake Gneiss. 4| 0/Bethlehem., B. Bethlehem Gr. 1187
33!Antrim. 88 10|Profile House. |A. Laurentian. 1958

12. Potter Place. Mount Kearsarge may be reached from this station, or from Warner upon th
Concord and Claremont Railroad. The rock is an andalusite mica schist, the same with that of Moun
Monadnock in Jaffrey and the base of Mt. Kiarsarge near North Conway. (Please notice the spellin;
of Ki and Kearaarig.g 3 /

13. Grafton. ality of the largest beryl known, weighing two and one half tons. This was
formerly preserved beneath a rude shed built to protect the mineral, but the shed and crystal havel
now fallen into deeay. Very large crystals of the same mineral are now found occasionally in oné:
of the mica-quarries. k {

14.t i}ilt'eir 8. Abont half a mile from the station is a thick bed of clay lying between the lower an¢
uapper till,

p15. Ashland. Between Weir's and Ashland many excellent exposures of porphyritic or oldess
goeiss may be seen along the railroad. Over twenty of these areas have been described in the State:
and are supposed to represent the earliest known ejections of igneous matter, in which foliation has
been suierinduced in concentric layers resembling strata.

16. Littleton. The fosgiliferous limestone, here first called Lower Helderberg, is regarded by Pri
fessor R. P. Whitfield as Niagara, because of the presence of the chain coral and of Pentamerus

us.

. 17. Hooksett. The railroad-bridge over the Merrimack River rests upon islands of a white quart:
which are the outcrops of a remarkable vein, traced for over 125 miles, from Royalston, Mass;
t,o.]Bm(ilgeé;mt in Maine, A second vein, parallel to this, crosses the river just north of Manchester, t
miles distant.

18. Manchester. The prevailing rock is a coarse saccharoidal gneiss, believed to correspond v
closely in lithological cspect with the typical Laurentian of New York and Canada.

19. Concord. The traveler will do well to visit the State-House, with its large relief map of t!
State, and the large quarries of Concord granite two miles toward West Concord.

{
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Ms. | Menadnock Rallroad.
0|Peterboro. B. Lake Gneiss. ol
7|Jaffrey. C. Montalbar. 032

11{Rindge. & 1003
Winchen- . 993
17 { don, Mass. % Gneiss.

Concord and Portsmonth Railroad.

0 Manchester.
8 Auburn.
18/Raymond.
24 Epping.
81 New Market.
41/Portsmouth.

B. Lake Gneiss. )

“« 289
D. Huronian, iy
E. Rockingham, ! : :

{Exeter Syenite.
|E. Rockingham.

Manchester and Lawrence R. R.

Ms. | Whitefield & Jefferson R. R.— Con.

7
10

Cherry Pond.
Jefferson.*

B. Laurentian.
43

Montpelier and Wells River R. R., Vt.

07

6
10
15
21
28
34
38

Montpelier.

E. Montpelier.
Plainfield.
Marshfield,
Summit,
Groton.
Boltonville.
Wells River.

Clay Slate. £5¢
E. Calcife’s Mica Schist.
“ 6%
13 1140
Granite,

E. Calcif. Mica Sch, 778
« 624

D. Huronian. s

This railroad is in Vermont.

Saratega and C

hamplain Railroad.

0(Manchester.
8/ Wilson's,
14/Windham.
22 Messers,
26 Lawrence.

B. Lake Gneiss. R
D. Merrimack (?rroup.3 v

0
11

Rutland.
Castleton.

Calcif, Sandrock. 519
2. Cambrian Slates. 475

33 65

Manchester and North Weare Railroad.

8
19
26
34

Granville, N. Y.
Rupert.

Salem.

Eagle Bridge,

O|Manchester. B. Lake Gneiss, ~ 1°I
11/0il Mills, A% and A.
19|North Weare. Y 24

Cheshire Ralilroad.

0 Bellows Falls.24 |C, Montalban. 305

4 Walpole. {E. Coos Sch. & Qu. 217
10 Westmoreland. |D. Hornblende Sch. 512
22 Keene. B. Bethlehem Group, 466
82(Troy. C. Montalban. A
87|Fitzwilliam. Concord Granite, 1063
43|State Line. C. Montalban. ek
46/ Winchendon. s s
54/S. Ashburnham, ! S
64|Fitchburg. 0 430

Ashuelot Railroad.

0/Keene. B. Bethlehem Group. 466

8 Westport. %

15 Ashuelot. A. Porphyr. Gneiss, 434/
24 South Vernon. |E. Cods Quartz.
‘Whitefield and Jefferson Raillroad.

0 Whitefield Jun. |D. Huronian, 931

1/ Whitefield Vill. u

8 Hazen’s Mills, |B. Laurentian,

Worcener; Nashua and Rochester R. R.

o O

10
12
17
19
25
28
32
36
40
46
49
52
56
63
65
70
74
79
88
93
95

‘Worcest’r, Ms.2?
W. Boylston.
QOakdale,
Sterling Junc’n.
Clinton.
Lancaster.
Harvard.

Ayer Junction.
Groton.
Pepperell.
Hollis, N. H.
Nashua,
Hudson.

W. Windham,
Windham.
Hampstead.
Sandown.
Fremont.
Epping.

Lee.
Barrington.
Gonic.
Rochester.

473
4e2
382
438
309
259
288

D. MerrimackGroup.23°
« 303

Mica Schist.
.
«
“

E. Pre-Cambrian.
“

“

208
198
120

154

“ & B, Lau'n,
E. Kearsarge Group.
« 226

3 Railroads not found under New Hampshire
heading will be found in Massachusetts.

20. Mt. Washinﬁton. Boulders that have been transported as much as twelve miles, and up-hill

nearly four thousan

feet, by the i

ce eheetlnoc
and upon all the Presidential summits, rann g southeasterly.

22. Worcester.
bago of Worcester.
it will
schists

. .* Upon Jul
giving way of a

e

Mr.

one man. The lower end is very near this station.

about four minutes’ time

Joseph H. Perry announces the discove
Lesque
acuminatum of the Carbon

boniferous in Central Masgachusetts.
Huronian or Cambrian.

rth eide of Cherry Mountain. 1t originated in the
e top of the mountain, when the ground was exceedin, ly wet. The earth
, killing cattle in the field and fatally wounding

car upon the top of this mountain. Striz occur here

ry of a Lepidodendron in the
reux, after examination of photographs, pronounces it to be like
iferous limestone of Siberia.
rove the existence of an outlier of the Lower Car
ve been supposed by us to belong rather to the
10, 1885, 8 new slide scarred the no
3 dge near th.
8lid one and a half miles in

lum-
e L.

If there is no mistake about this discovery,

The
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Vermont.*
Central Vermont Railroad. Ms. | Cent.r; Division— Con.
Ms. | Sqaitern, Diviglon. 292(Milton. 2 Potsdam Limes, 361
127 Brattleboro. 2, Cambrian. 228|296 Georgia.?? Potsdam Slate. 350
130 Putney. E. Cobs Schist. 25711306,St. Albans. 2 Potsdam Slate. %90
141|Westminster. |2, Cambrian. ’5; Rutland Division.,
24(C. Montalban,  *7
%‘;g gﬁ}i?;‘:a&'lﬁﬂ. g ](\)ﬁggstaGl;xp. 375/ O|Bellows Falls.?¢(C. Monga,lbal}. %
168 Claremont, N.H.[E. Calcife’s Mica Schist.| 5/Rockingham. E. Calcif’s Mica Sch. 5%
171|Windsor. 26 « 331|| 10|Chester. B. Lake Gneiss,
179 North Hartland. 2. Camb.& D.Hurgn. 227 22 E:‘g;’gi“:’:' 4 Huro:ian e
ite River Jn. D. 1. Sch, “ 3 - : -

R S tver 20| D¢ Hlombl, Bo 34(Summit. B. Green Mt. Gneiss.

Central Division. 39 E. Wallingford. “ 1196
171 Hartford. 2. Cambrian. 485|| 46|B. Clarendon. |38 b. Camb. Sil. Limest.
198 Sharon. E. Calcif’s Mica Seh. 597 52| Rutland.2* 2 e. Calcifer’s Sandrock
206 Royalston. g BL1 ? (Stockbridge). 519
216{Bethel. D. Huro’an Soapst. ©76/| 59/SutherlandFalls.|3 c. Chazy Marble,
217 Randolph. ¢ 698/l g9|Brandon. 19 a. Eocene Tert'y, 353
223 Braintree. ¢ 784! 74|Leicester Junc. |3 c. Chazy Marble. 35!
232(Roxbury. “ VerdeAnt.! 16| 79 Salisbury. 8 b. Levis Limest. 346
239|Northfield. D. Huro’an Soapst. 739|| 85|Middlebury. 4 2%
249 Montpelier. “ & ClaySlate.529|| 89/Brooksville. 3 c. Chazy Limest. 30!
258 Waterbury. < 434/l 93/New Haven. 4 a. Trenton Limest.®9!
266 Bolton.26 B. Green Mt. Gneiss.245|| 99| Vergennes. 3 c. Chazy Limest. 20!
272 Richmond. D. Huronian. 328|1104|Nor. Ferrisburg. & -
281 Essex Junc’n.  [Clay Slate. 38011108 Charlotte.2® 5 Lo
286 Winooski. 3 b. Camb.Sil.Limes.19°||1113 Shelburne. 2 j. Potsdam Sand. 161
289 Burlington. 2 Potsdam Sandst. 1°°/'120/Burlington. e 1o

23. List or ERUPTIVE RocEs oF VERMONT. — Diabase, diorite, trachytic porphyry, muscovite
granite, mica hornblende rﬁ:anite' protogene, granitell, concretionary granite, granite of veins, sye-
g@}:e, ibrecciated syenite. e trachytic porphyry is supposed to have becn erupted at the close of the

ilurian,

24. Bellows Falls. The finest exhibition of terraces along the Connecticnt River north of Mas-
sachusetts is just south of the village of Bellows Falls.

25. Windsor. An interesting escar has been traced from Lyme, N. H., to Windsor, Vt., about
thirty miles lon%.) Portions of 1t have been removed by the wearing action of the Connecticut, It
appears to have been deposited by a powerful current derived from the melting of the glacial sheet
prior to the accumulation of terraces. Mt. Ascutney, 8,186 feet high, is proved to be an eruptive mass
of syenite and granite which has been protruded through a narrow orifice and poured out over a floor
of the calciferous mica schist about one thousand feet above the sea, very much as lava accumulates
around a volcanic vent. The melted material penetrated cracks in the underlying calciferous mica
schist, forming veins indurating the clayey layers, calcining and glazing the limestones, but where it
flowed over gneiss_the floor remained nnaffected. Many other granite mountains in Northern New
England show similar proofs of protrusion at the surface.

26. The center of the anticlinal axis of the Green Mountains., At least eight of the general sec-
tions of the Vermont survey show this feature of structure, proving this formation to be older than
the Huronian adjacent upon both sides. This structure was denied by Logan for the continuation of
the Vermont rocks in Canada in his generalizations, but his descriptions of the rocks confirm the views
of the Vermont geologist. Dr. Selwyn, the successor of Logan in office, accepts the Vermont view.

. 27. Ludlow. In Plymouth, ten miles north, gold is now (1885) being profitably milled from quartz.
%t is i}g;_llle H&uonian, which may be followed continuously to Zoar and Chester, Mass., upon the Fitch-
urg Railroad. J

8. Rutland. The Rutland Railroad follows the Champlain Valley, noted for the presence of the
entire series of Lower Silurian groups. The valley itself is a part of the great Appalachian Valley,
extending from the St. Lawrence to Alabama, and constituting & natural and well-marked boundary
between the crystalline groups on the east, known as the Green Mountains, Highlands of New York |
and New Jersey, Blue idﬁe of Virginia, and the true Appalachian Mountains on the west from the
Catskills to the Cumberlan: plateau, in Tennessee. 4 :

29, Char Champlain clays. The bones of a Beluga, a species of white whale, were found

fifty feet above the ocean. The

lotte.

near here while excavating a railroad cut in 1849, one hundred an he
subdivision proposed by C. B. Adams in 1846 was that of the lower ‘‘ Blue clay,” containing a deep-sea
fauna, and an upper *“ Brown clay,” carrying littoral species. Several years later, Dawson proposed the
names of ‘‘Leda claﬁ " and ¢ Saxicava sand ’ for the synchronous deposits in the St. Lawrence Valley.

. .80. Georgia. This town has furnished thirty or forty species of trilobites and other fossils of the
Middle Cambrian, or a_horizon between the Potsdam sandstone of New York and the St. Johns or
Acadian group of New Brunswick and Eastern Massachusetts. i
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Ms. |

Central Vermont Railroad.

Western Division.

0'St. Aibans,
9 Swanton.

2 j. Potsdam Slate. 39°
“ 160

Northern Division.

0 St. Albans,
Georgia.3?
9 East Swanton.
17|Province Line.

2 j. Potsdam Slate. 39°
13

“

3 b. Levis Limestone.

éMs. | Bennington and Ratland R. R.—Con.

| 30‘Manchester.” /8 b. Camb. Sil. Limest.
39/ Arlington.3? S b

44 Shaftsbury.

51 N. Bennington.

55 Bennington.

61 T. & B. Junc’n. 2. Cambrian(Taconic)sL

Boston and Lowell Railroad.
Vermont Division,

Eastern Division.
0/St. Albans. 359
10/Sheldon. D. Huronian. 34
18 Enosburg Falls. S8 L
28 Richford. % S
Addison Division.
0 Leicester Junc. (3 c. Chazy. 351
3 Whiting. e
7 Shoreham. “ and 3 a.
9 Orwell. 2 c. Calcifer’s Sandrock.
15 Larabee’s Point. 4 a. Trent. & La Motte.
16 Ticonderoga. |3 a. Calciferous s. s.

Woodstock Railroad.

0|White River Jn. 305
1|Hartford. D. Huronian. i
6/Dewey’s Mills. |Calcif. Mica Schist.
7|Queechee, X S0,

11|Taftsville. 5 a7

14| Woodstock. % 697

Bennington and Rutland Railroad.

0Rutland. 2 a. Calcif’s Sandr'k.519
6 Clarendon. % 639
9 Wallingford. [

13 8. Wallingford. {3 ¢. Chazy Marble.

18 Danby and
. Mt. Tabor.
25 East Dorset.

} 3 a. Calcif’s Sandstone.

‘ & ChazyMarble

0|Lunenburg. Lyman Gp. and D. Hur,
7{Miles Pond. C. Montalban., SR
18/ West Concord. (E. Cots Group. hga
21 St. Johnsbury.32(E, Calcif’s Mica Sch.59!
83| Danville. & 1858
41|Walden. ] k!
49 Greensboro, o 215
57 Hardwick.36 4% fed
62| Wolcott. D. Huronian, 7R
70| Morrisville. % SRy
73|{Hyde Park. 4% 1
78|Johnson. 5 gl
86(Cambridge Jun. ¢ s
104 Sheldon. % Gl
118 Swanton. 5 “50
120‘Maquam Bay. 4
Passumpsic Railroad.
0|Sherbrooke, P.Q.|1. Pre-Cambrian. 436
8|Lennoxville. < R
12(North Hatley. “ & 2-7. Silur'n,
30/Smith’s Mills. |5-17. Silurian.
34/Stanstead Junc. |Granite.
40/Newport, Vt.  |E. Calc. Mica Schist.”%
45/Coventry. ¢ L
55|Barton. & %
68/ West Burke. & )
76| Lyndonville. = X/
84 St. Johnsbury.?2 u“ £
87| Passumpsic. i
94|Barnet. & 499
105/Wells River.  |D. Huronian. i

31. Arlin

ains. The blue quartz

of sand in the quartzite, A

of t

1 n. A few miles east, in the edge of Sunderland, is the best-known exposure of the
junction of the Potasdam qnartzite with the unconformably underlying gneiss of the

reen Mount-

e granite veins crossing the gneiss is recognized as the source of the grains
180 an excellent locality for the Scolithus.

82. St. Johnsbury. Eastern Vermont is largely underlaid by a mica schist having a micaceons lime-

stone interstratified with it, to which the name of * calciferous mica schist ™ is applied in the State re-
ports. It s called ** Silurian * when It passes into Canada. and ** Montalban mica schist * in Massa-
chusetts. Protracted stadies show the strata to be disposed in a synclinal attitude, overlying clay elate.
Numerous areas of granite have been erupted through it, both in Vermont and Canada. ere is an
excellent development of thia rock at St. Johnsbury Center and at Danville.

33. Fairlee. A few miles west of this station is the famous Ely copper-mine, for many years the
greatest producer of the metal from the yellow sulphuret of any mine in the United States. Six
miles west of Pompanoosuc are other copper-mines, and an establishment producing copperas.

34. Norwich and Hanover. A few rods east of the station, on the east side of the Connecti-
cut, the escar has been cat through by erosion, showing an anticlinal ridge of gravel underlying the
terraces of Hanover Plain. The same ridge has been cut by White River at White River Junction,

| where the same structure is observable,

85. Hanover. The collections of the Geological Survey of the State are placed in the Museum of
the State Agricultural College. A marked feature is the arrangement of over three thousand litho-
logical specimens in geographical order, taken along thirteen parallel sectional lines across New
Hampshire and Vermont. ~ Colored geological profiles accompany the specimens, with the locations
and dips indicated, o that one can discover the mutual relations of the rocks without the labor of
traveling over the country. In the same room Is a large relief map of the same States, colored geo-
logically, npon the horizontal scale of one mile to the inch.
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Ms. | Passumpsic Railroad.— Con. Ms. | Passumpsic Railroad.—Con.
110 Newbury. D. Huronian. 436(1129/North Thetford.D. Huronian. 4oz
S, Newbu Thetford & } 2
15 e T L “ 412|181 3 Lyme,N.H. { E- Co%s Group. 413
hill, N.H. Norwichs 4
117 Bradford. ! 4101141/ & Hano- D. Hornblende Sch, 406
194 ’g Fairlee & 7 438 ver,3% N. H.
Orford,N. H 145 White River Jn. “ -369
Connecticut.”
New York, New Haven and Hartford Hartford Division.-—Con.
Railroad. 86 Wallingford.  [16. Triassic.
New York and New Haven Division, 89 Yalesville, &«
0|New York. C. Montalban, 52 921Meri.den. & 131
11/W’ms Bridge. |Crystalline Limestone. || 99 Berlin. = 63
14{Mount Vernon. e 105 Newington. ¥
17|New Rochelle. |B, Mid. Lau’n Gneiss.?2|{110 Hartford, 0 39
21{Mamaroneck. t 116/ Windsor. “
22|Harrison. 3 ! 121|Windsor Locks. “ 40
24|Rye. “ 122/ Warehouse Pi. <
26/Port Chester. & 124 Enfield Bridge. 8
29Greenwich. [ 127/ Thompsonville. ¥
80,Cos Cob. & 186,Springfield. &
113
g% if:r’zfgs’ s - b Shore Line Division.
38|Darien. u (New York. C. Montalban.
42/South Norwalk. 60 0 New Haven. 16, Triassic. 10
45/Westport. “ 2 Fair Haven. L
50/Southport. et 8 Branford. Laurentian Gneiss.
51 |Fairfield. g “ 11 Stony Creek. o
56|Bridgeport. “ 9|| 16 Guilford. Anthophyllitic Gneiss.
60 Stratford. E. Calcif’s Mica Schist. || 20 Madison. *
61/{Naugatuck Jun. £ 23 Clinton. «“
64| Milford, D. Huronian, 28 Westbrook. Gneiss.
74|New Haven.  |16. Triassic. 10/l 31 Saybrook. “  light colored.
Hartford Divisi 38 Conn. River. . ;
QLIS yelon, 34 Lyme. Laurentian Gneiss. |
74|New Haven. 16. Triassic. 10/ 89 South Lyme. ik
80/North Haven. & 43 Bast Lyme. 2

1
.86. Hardwick, A few miles north, in Craftesbury, is the celebrated concretionary granite, in
which concentric balls of mica are numerously interspersed, to which the local name of “ petrified *
butternuts * has been applied. y
87. NorEe.—The very minute description of the foliated crystalline rocks of Connecticut by J. G. :
Percival furnishes the basis for the following attempted correlation of them with similar groups else- "
where, The Trias divides the crystalline into an eastern and western * Primary "’—and Roman letters
were used by Percival for the subdivisions of the western primary Eroup. A. I8 undoubtedly the Hu-
ronian of the u&per Connecticut, B. is the range of clay slate to the west, the same with that in Ber-'q‘
nardston, near Guilford, Vt., and the Ammonoosuc gold-field, N. H. C. is the calciferous mica schist,
D. is probably Middle Laurentian. E., F., G., ., and L beloni to the Green Mountain gneiss, per-
baps partly Montalban. K. is Lower or typ{cal Laurentian. L., M., N,, O., and P. are the Cambro-
Silurian lime-stones and schists called Taconic by Emmons. The A. and B. of the eastern Primary
comprise both Lower and Middle Laurentian, C, is probably Montalban. D.and E. are the south-
iv{ar tel%tension of the anclent Laurentian gneiss of Worcester County, and F. is closely allied to the
ontalban, :
Percival did not determine the nature of the ““traps’ of Connecticut, but showed their arrange-
ment in curves ; Professor Dana determined the constituent minerals to be pyroxene and labradorite
with magmetite, Dr. G. W, Hawes confirmed this determination, but nses the name diabase instead
of dolerite ; Percival found, in both the eastern and western grimary, systems of dikes parallel t
the borders of the Trias entirely through the State; these are anhydrous, while those in the sandstone
are mostly hydrouns and amygdaloidal.
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Ma. | Shore Line Division.—Con. Ms. | Shepaug Rallroad—Con.
477|Waterford. Laurentian Gneiss. 24(Roxbury Falls, [B. Middle Laurentian.
50 New London. & 9/l 27/Shepaug. #

112(Providence. 14. Coal Measures. 32/Hawleyville. o

156/Boston. 2. Cambrian, 38|Bethel. #

New Canaan Railread. Naugatuck Railroad.
O|New Canaan. |B. Middle Laurentian. New Haven. |16, Triassic.
9|Stamford. - 0|Bridgeport. B. Middle Laurentian.
P opra d
Danbury and Nerwalk Railroad. g ‘Srflrl?:tfloorl;i: P Calcxfer“s Nica Sotie
|Wilson Point. [B. Middle Laurentian. | 14/Derby. ¥
0,South Norwalk. 5 16/Ansonia. B. Middle Laurentian.
18(Sanford. o 20/Seymour. t
24 Bethel. > 23|Beacon Falls. +
27/ Danbury. Limestene. 3971 27Naugatuck. &
Ridgefield Branch. o %’ﬁ:?;&ty . -
0/Ridgefield. B. Middle Laurentian, |——| oo ooy n
|Soutt Norwalk. . 35|Oakville,
38/ Watertown. Y
. Housatonic Rai.lro?d. 35| Waterville, T,
|New Haven. 16. Triassic. 42/Thomaston. «
0 Bridgeport. B. Middle Laurentian. || 4%|Campville. o
10 Stepney. ” 49|Litchfield. “
15 Botsford. 52| Torrington. A. Lower Laurentian,
19/ Newtown. i 57|Burrville. 5
23/ Hawleyville. A 306/ o1(Winsted. «
27 Brookfield Jun. |B. Mid. Laurentian,
29 Brookfield. « 338 Hartford & Conn. Western R. R.
35 New Milford.  (Limestone abundant.224|| 0|Hartford, 16. Triassic.
42 Merwinsville. b 6{Bloomfield. o
48 Kent. &« 10{Scotland. o
57 Cornwall Bridge.|A. Lower Laurentian. | 12/Tariffville. Diabase Range.
61 West Cornwall. “ 15{Simsbury. 16. Triassic.
65 Lime Rock. 3—4. Camb. Sil. Limest. f 22 Canton. B. Middle Laurentian.
67 Falls Village. 5. | 24 Collinsville. $
78 Canaan. S 627! 28|Pine Meadow. “*
75|Ashley Falls. “ I 9New Hartford. « 389
79 Sheffield. “ [ 85| Winsted. A. Lower Laurentian.
85 Gt. Barrington. 8 Naugatuck Dep. =
87| VanDeusenville, H 36| West Winsted. £
89 Housatonic. “ ! Colebrook. g
91 Glendale. iy 45| Norfolk, & 3330
93 Stockbridge. & | 48 West Norfolk. |B. Middle Laurentian.
95 South Lee. “ 52/ East Canaan. 2 b. Potsdam Quartzite.
99 Lee. iy 55/Canaan. 3—4. Camb. Sil. Limest.
101 Lenox Furnace. § 60/Chapinsville. Cambro-Silurian.
102 Lenox. e 62 Salisbury. Camb. Sil. Limestone.
1106 Dewey’s. 4 64| Lakeville. & Yy
110 Pittsfield. ks 66/0re Hill. 4 c. Lorraine Group.
North Adams, “ 27 State Line Junc.{8—4. Camb. Sil. Limest.
@ | 70 Mount Riga. !
g; &'mgf,i:i%zvélglz « | gé gostti{n Corners. ::
. . ‘ opake,
98 State Line. 3—4. Camb. Sil. Schists. | 1 g 9-4. Camb. SiL. Schists

Shepaug Rallroad,

~ OjLitchfield.

6 Morris.

8 Romford.
12 New Preston.
13 Washington.
20 Roxbury.

B. Middle Lnurennan.

“

Limestone.
B. Middle ‘Laurentian.
¢

86| Gallatinville.
91(JacksonCorners,
| 96 Ellerslie.
103/Red Hook.
107/ Rhinebeck.
Rhinecliff,

110{Rhinebeck June.
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Ms. | Central Vermont Railroad. Ms. | No. Y. & New England R. R.—(on.
256(Stafford. B. Middle Laurentian. 74/Hampton. B. Middle Laurentian,
262|Tolland. ¢ 86| Willimantic. A. Laurentian. 23
266|Merrow. [ 95|Andover, A
268(Mansfield. % 105/ Vernon. & LA
270 Eagleville. 5 109Manchester. C. Montalban.
276/ Willimantic. i 115E. Hartford. 16. Triassic.
280/S. Windham, |C. Montalban. 117(Hartford. ) 39
283|Lebanon, 5 121{Elmwood. &
286|Franklin. & 123Newington. o
289 Yantic. 4 127|New Britain. s s
293|Norwich. & 182|Plainville. g o
296(Mohegan. 5 183|Forrestville. i
298 Massapeag. A, Older Laurentian. {/186|Bristol. B. Middle Laurentian.
800{Montville. 4 140(Terryville. &
303/ Waterford. A% 148|Waterville. 46
306/New London. A 150{Waterbury. :: 25
Providence and Worcester Railroad. } g? gg&i’;ﬁf& «
0|Providence. 14, Coal Measures. 164 {Pomperaug Val.|16. Triassic.
4|Pawtucket. f 169[Sandy Hook.  |B. Middle Laurentian.
6/Valley Falls. g 171|Newtown. >
7| Lonsdale. 8—4, Camb. Silurian.  ||174Hawleyville. “ o8
9{Ashton. 5 180{Danbury. “ Sion
11|Albion. b 185|Mill Plain, N. Y. -
13|Manville. L 191|Brewster. e 2ol
16/ Woonsocket. 4 196(Towner’s. A, Older Laurentian.*3%
18| Waterford. A. Laurentian, 198 Patterson. Y
Blackstone. 5 204 Pawling. A. Older Laurentian.
20 Millville. b 207 Poughquag. 3—4. Camb. Sil. Limest.
25/ Uxbridge. E 210|Stormville. &
26/ Whitin’s. % 215/Hopewell. o
31 Northbridge. ¢ 219|BrinkerhofT. e e~
3 Farnum’s. £ 221Fishkill, N. Y. & k.
84’Saundersv1lle g 225 Matteawan. 2 b. Potsdam,
35 Sutton. s 228 Fishkill Land’g. |4 c. Lorraine.
88/ Millbury. kS 229|Newburgh. o
43 8. Worcester. |Mica Schist.
44 Worcester. £ Norwich Division.
Stonington and Providence Railroad. OV orcestar. Mica Schist.
O|New London. [A. Laurentian, 1 8. Worcester. 4
9| Mystic. ¥ 5 Auburn. 3
12/Stonington. % 9 North Oxford. e
18{Westerly. ¥ 11/0xford. ¥
26{Wood Riv. Jun, % 15 North Village. {B. Middle Laurentian.
85/ Kingston. » 16 Webster, Mass. S
42{Wickford Junc. G zo' N. Grosven- &
48/Greenwich. 14. Carboniferous. {1 ordle, Ct. “
53/ Hill Grove, i 21 Grosvenordale.
57| Auburn. < 24 Mechanicsville. '
62/ Providence. 4 * 26 Putnam. C. Monf‘al)an.
New York and New England Railroad. g‘i gzm{:i%nwlle. «
0|Boston. 3—4. Cambrian. 39 Wauregan. 2
46|East Douglass. |Quartzite. 40|Central Village. A
53|E.Thempson,Ms.|C. Montalban. 44 Plainfield. Ly
57| Thompson, Ct. 4 50 Jewett City. %
61|Putnam. 5 58 Greencville, 0]
66/ Pomfret. B. Middle Laurentian. || 60 Norwich. w
$8! Abington. i 73 New London. 'Laurentian.
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N. Y. & New England R. R.—(on.
Ms. | Hartford Division.

0 Springfield.

8 Armory Station.

4lWater-Shops

7 E. Longmeadow.
10, Shaker Station,
12, [Hazardville.
16 Melrose.
17|Broad Brook.
19/Osborn.
23/ E.Windsor Hills.
26,South Windsor.
27{Burnham’s.
29 East Hartford.
81|Hartford.

16, Triassic.

Melrose Branch.

16/ Melrose.

17 Sadd’s Mills.
19 Elhnvton

21| Wmdermere.
23iWest Street.
24 Rockville,

16. Triassic.
“
113

C. Montalban.
13

“

Providence Division.

0{Providence.

4|Cranston.

7/0ak Lawn.
|Pontmc.

9 Natick.

11 River Point.
Arctic.
Centerville.

13 Quidnick.

14!Anthony.

15 Washington.

18 Coventry.
Summit.

24 Greene.

27 Oneoco.

29 Sterling.

32 Moosup.

35 Plainfield.
Packerville.

40 Canterbury.
Jewett City.

46 Versailles.

48 Baltic.

51 Scotland.

55 S. Windham.

58 Willimantic.

14, Coal Measures.
“

“

13

Laurentian.

B. Middle Laurentian.

New Haveun and

Northampton R. R.

Ms. | New Haven & N’thampton R. R.—(Con.

31 lFarmin gton.
7/ Avon.

39 | Weatogue.

42 qusbury.

47 ,Granby
{Congamond.

55"Southwick,Mass.

61 Westfield.

68 Southampton.
71 Easthampton.
76}\orthn.mpton.
80 Hatfield.

85 Whately.

88 South Deerfield.
93 Conway.

95 Conway Junc.

99 Shelburne Falls,
108 Charlemont.
111 Zoar.
116 Hoosac Tunnel.
123 North Adams.

16. Triassic. 204
‘ 248
[0
“« 167
&« 204
& 227
&« 242
“
&« 195
“« 169

16. Triassic and Syenite.
16. Triassic.
3
E. Calcif’s Mica Schist.
“

Middle Laurentian,
D. Huronian.
“

B. Middle Laurentian.
3-4, Camb. Sil. Limest.

Boston n.ndv New York Air Line.

0|New Haven.
5/Montowee.

8 Northford.
12{Wallingford.
18 Middlefield.

19 “  Centre.
20|Rockfall.

24 Middletown.
25 Portland.
80|Cobalt.
33|East Hampton.
36 Lyman Viad.
39| West Chester.
44|Turnerville.
49|Liberty Hall.
54{Willimantic.

16. Triassic.

3 23

C. Montalban.
“

«

B. Middle Laurentian.
“

“

ADDITIONAL RAILROADS IN MAINE.
St. Croix and Penobscot Rallroad.

Calais.
Milltown.,
Baring, N. B.
Princeton, Me.

o O

Granite and Syenite.
« £

Syenite.
Calciferous Mica Schist.

Sandy River Railroad.

0 New Haven.

6 Centreville.

9 Mount Carmel.
15 Cheshire.
20 Hitchcock.

Plantsville.

22 Southington.
27 Plainville.

16, Triassic.
“@ e

&“ 114
“ 166
«
«
“ 152

“ 191

OFarmington. E. Pre-Cambrian.

3|N. Farmington. X Mica Schist.
11Strong. = o
18|Phillips. * with Limestone.

Bangor and Katah

din Iron Works R. R.

0{Bangor.
39(Milo Junmction.
45|Brownville.
Katahdin I. W.

Huronian,
{3

Cambrian slate quarries.
Bog ore making char-

coal-iron.

The RarLrRoADS OF RBODE ISLAND are given in the chapters on Massachusetts and Connecticut,






MASSACHUSETTS. 99

Massachusetts.

By Proressor W. O. CrosBY, OF THE MasSAcHUSETTS INSTITUTE oF TECHNOLOGY,
BosTON, Mass.

Table of the Geological Formations of Massachusetts.

Cenozoic. Eozoic.™
20. Quaternary. (20 b. Champlain Clay and|/4. Taconian. 4 c. Taconian Schist.
Gravel. 48 4 b. Stockbridge Limestone.
. 20 a. Glacial Drift. U 4 a. Quartzite.
19. Tertiary. 19 b. Miocene. 8. Montalban. |[3 f. Serpentine and Chlor-
5 19 a. Eocene. ite Schist.
e 3 e. Hornblende Rock and
5 Schist, and Hydro.-
Mesozoic. Mice Schist.
. Triagsic. 16. Triassic. ¢ 3 d. Argillite and Quartzite.
e Erisenc l e & 3 c. Mica Schist (many vari-
P . eties).
aleozoic. o 3 b. Gneiss (many varieties)
4 * 3 a. Granite.
14. Carbonifer’s|14 b, Coal Measures. 2 3
“ 14 a. Millstone Grit. 2. Huronian, {2e. meéiteone and Serpen-
6. Silurian. 6. Lower Helderberg. d LN Y
s 9 2 d. Stratified Diorite, Slate,
5. Cambrian. |5.  Acadian. Quartzite, aie, 3
S 2 c. Eruptive Diorite, etc.
- 2 b. Petrosilex and Felsite.
& 2 a. Granite,
1. Norian. 1. Syenite, etec.
s. | Eastern Rallroad. Alt. Ms. | Eastern Railroad—Con. Alt.
0/Boston.? 20 a. Glacial Drift. 1!°|| 87|Newburyport. |[2a. Gran. & 2 c. Dio.!2¢
2 Somerville, |5. Acadian Slate. 8| 89 Salisbury. e
3|Everett. 20 b. Clay and Gravel. || 43 Seabrook. 3 c. Mica Schist.
5 Chelsea.? 20 a. Glacial Drift. 47 Hampton. e
6 Revere. Y || 51 Greenland. “
] 2 b. Petrosilex and | 57 Portsmouth. 3
& ;Lynn. i Felsite. 58 Kittery. > : :
! 2 ¢. Eruptive Diorite,/| 63 Elliott. o
13 Swampecott. ete. Il 1 Conway Junc. 8
16 Salem. 1. Syenite. 70 S. Berwick Jn. <
18 Beverly. 2 a. Granite. 75‘North Berwick. g
b 2 c. Eruptive Diorite,|| 80/Wells. 2 a. Granite,
o e { etc. y SQIKennebunk. 5. Cambrian.
23/ Wenham. & 94|Biddeford. o and Granite.
28 Ipswich. 2 a. Gran. & 2 ¢ Diorite. 95(Saco. 6. Cambrian.
81/Rowley. £ 108 Scarboro. 2. Huronian.
34/Knight's Cross.* “ and 2 b. Felsite.| 108 Portland. & o

1. The central portion of Boston, embracing the termini of all the railroads entering the city, rests
an unbroken drift formation ; but numerous excavations and borings have shown that the under-
ng rock is the Acadian or Braintree slate, Artesian wells on Canseway and Providence Streets have
etrated the slate to depths of 1,700 and 2,500 feet.

2. The hills in Chelsea and vicinity are fine examples of lenticular drift hills or drumlins,

8. The adjacent rocky peninsula of Nahant consists chiefly of coarse diabase, which intersects
cadian slate and limestone at East Point.

4. This is an interesting locality. South of the station is the Parker River basin, which is a closed

linal of Acadian slate and conglomerate, resting on banded petrosilex, and iuclndiug contempora-

us beds of melaphyre. Within half a mile of the station, toward the northwest, are the Devil’s Den

Devil's Basin, abandoned quarries of limestone and serpentine, which have afforded specimens of
n.
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Eastern Railroad—Con. Ms. | Conway Branch.
Ms, | Saugus Branch. 67/Conway Junc. |3 ¢. Mica Schist.
8/ West Everett, |20 b. Clay and Gravel. ggl?}?;::%flﬂls' 8d. Argf‘lhte.
g%:;dl::.ood o Acadi‘?n il 79|Rochester. s 8 ¢. Mica Schist.
3 e ) : 87| Milton. %
8/Linden. 20 a. Glacial Drift. A
' 9/Cliftondale. (2 b. Petrosilex & Felsite. |, 37 §V°vl§‘;§g‘g$‘§}°- 8 b. Gness.
“© .
T : 114 iiprec :
el i 124/Madison. &
4 188|Conway. 8 a. Granite,
bR ot Bipchy ‘Wolfboro Branch.
13*Sw§1{1})’scott. 2c. Erupti‘v‘e Dior., etc. 97 Wolfboro Ju. |3 b. Gneiss.
15/Phillip’s Beach. 109, Wolfboro. «
16|Clifton. 5
17|Marblehead.® < Boston and Maine Railroad.
South Reading Branch. 0|Boston.! 20 a. Glacial Drift, 13
gl 2 Somerville. 5. Acadian Slate. g
18 Peabody. 2 c. Erupt. Diorite, ete. || 4 Edgeworth. “
22 Lynnfield. 2 a. Granite. 9 b. Petrosilex and
23|Montrose. 2 ¢. Erupt. Diorite, ete. || 9 Malden. ‘g Felsite Breccia,
25|Wakefield. i 6| Wyoming. 2 b. Petrosilex & Felsitﬁe. j
7| Melrose. 2 d. Strat. Dio., etc. 62
PR Ay rarica Branch, 8 Stoneham, 2 b. Pet. & Fel. Breccia. y
18[Peabody. 2 ¢c. Erupt. Diorite, etc. || 9 Greenwood. 2 b. Petrosilex & Felsite."
20|Danversport. $, 10, Wakefield. 2 c. Erupt. Diorite, ete. -
21|Danvers. £ 12|Reading. 2 a. Granite. .
22|Beaver Brook. |2 d. Stratified Dior., etc:|| 16| Wilmington. 13 b. Gneiss. oo
25 Middleton. 2 c. Erupt. Diorite, etc. || 18/ Wilmington Jn. 4 s 84
29 Boxford. 3 b. Gneiss. 20 Lowell Junc. 2 10
84|North Andover. “ 23 Andover. I y !
36 Lawrence, 3 c. Mica Schist. 65| 27 Lawrence. 8 c. Mica Sch., Argil. 497
82(Bradford. < i
Gloucester Branch, 838/Haverhill. « 33
18Beverly. 2 a. Granite. 56 Atlginson. 3 ;
22 Beverly Farms. . i? ?:v"it;’:' 3 .
25 Manchester.® iy 46/ Bast Ki;lgston “ 130
27 Magnolia. b ¥
31 Gloucester. 3 51 Exeter. 3 4
35 Rock 7 I 54|S. Newmarket. |3 a. Granite.
2y pid 57| Newmarket. s 4
Esgex Branch. 62Durham. ot
23 Wenbam, 2 c. Erupt. Diorite, etc. 64 Madbury. S Axgiiiie, e,
94 Hamilton “ 6'7{Dover. 3 a. Granllte. 18
] : 72/Salmon Falls. |3 d. Argillite.
e et L 478|N. Berwick, 3 c. Mica Schist, Argil.
Amesbury Branch, 85| Wells. 8 a. Granite.
< - 90 Kennebunk. 5. Cambrian.
89|Salisbury. 2 a. Granite. 100 /Saco. “
48| Amesbury. 20 a. Glacial Drift. 109 Scarboro, o SH Ao,
{3
Dover Branch. 116 Portland.
87 Portsmouth. |3 ¢. Mica Schist. e R
61 Newington. - 2|Somerville. 5. Acadian Slate. ‘
65 Cushing’s. & 4Glenwood. 20 b. Champlain Clay.
68 Dover. 8 a. Granite, 6/Medford. 5. Acadian Slate&Cong

5. The rocky peninsula of Marblehead Neck, lying oppogite the town, across the harbor, is coi
osed chiefly of granite (2 a) and many varieties of
he town are fine exposures of the Norian syenite (1), both stratified and eruptive. f

etrosilex and felsite (2 b).

6. The celebrated singing beach is not far from the station.

7. The most important of the Cape Ann granite-quarries are in the town of Rockport.

On the shore nort|
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Bosten and Maine Railread—Con.
Ms. | Georgetown and Newburyport Branch.

Ms. |

Boston and Lowell Railroad— Con.
Middlesex Central Branch.

10 Wakefield. 2 c. Erupt. Diorite, ete. % =
13 Lynnfield. 2 e.Limest. & Serpe;n.’ne 3/Somerville. 5. Acadxag Slate. 3
15 W. Peabody. (2 c. Eruptive Diorite. 4|W. Somerville. :
19 Danvers. « 5| Arlington, 2 a. Granite.
95 Topsfield. * 2'a. Granite. 6| Arlingt'n H'ghts. |2 ¢. Erupt. Diorite, etc.
98 Boxford, 2 d. Strat. Diorite, etc. 1? %asf ngington. .
31 G t 2 ¢. Erupt. Diorite, ete. exington. s
34 B;'g’;%;"m Y 15/Bedford. 3 b. Gneiss.
40 Newburyport. |2 a. Granite. 124 ;51) grt).ncor(é.t : :: 135
Georgetown and Bradford Branch. T SYSHAN
31|Georgetown. 2 c. Erupt. Diorite, etc. Salem and Lawrence Branches.
J roveadyn LIS Mioni i, Ayl | St 3¢ Mica Schist, 99
il 81 Tewksbury Jn. |3 b. Gneiss. G’
Lowell and Andover Branch. -8—3 Hagoet's w
20 Lowell June. |3 b. Gneiss. L T wotripe: 3 b. Mica Schist. 65
JEiTevkibary. 5 vl 32 Wilmington Jn. |3 Gneiss '3
¢ : P 2 ; !
i Lovl. B3 Mot 38 North I?eading. 2 d. Strat. Diorite, etc.
Dover and Alton Bay Branch. 43 West Peabody. »
67 Dover. 3 a. Granite, 46 Peabody. |2 c. Erupt. Diorite, etc.
75 Gonie. 3 d. Argillite, etc. 48 Salem. 1. Syenite, etc.
77 Rochester. 8 ¢. Mica Schist.
85 Farmington. 3 Stony Brook Branch.
\# “
R o N, « 26/Lowell. 3 c. Mica Schist. 99
95/ Alton Bay. 3 b. Gneiss. 29N. Chelmsford, %
= : . 31/W. Chelmsford. (3 a. Granite.
Boston and Lowell Railroad. 33(Westford. &, log
0/Boston.? 20 a. Glacial Drift. 12| 85 Graniteville.® 3
3 Somerrville. 5. Acadian Slate.  ®|| 86/Forge Village. ’ !
4/College Hill, « 31|/ 42|Ayer Junction. |8 c. Mica Schist. 230
5 West Medford. % s % 3
8 Winchester. 2 c. Erupt. Dior., etc.27 Nashua and Acton Branch.
- b i 0Nashua. S'c. Mica Schist.
15 Wilmington., 3 b, Gneiss 97|| 6Dunstable. 3 b. Gneiss.
19 Billericnga = On g 2% 110/ 9 East Groton. 3 ¢. Mica Schist.
92/ North Biller > 120! 15/ Westford. 3 a. Granite.
R i,(?vrvell SO 54 M et o9|| 16 East Littleton. [3 b. Gneiss.
28 No. Chelmsford. | # ) ggi'g:;ﬁ i :: 4
32 Tyngsboro. 3 a. Granite. 93 Prison Stati “
40 Nashua. 3 ¢. Mica Schist, 134 1SR baon ]
:g ilgg;;ﬁ?k‘ g g é;%lilsl;te, ete. ¢5s|| Boston, Revere Beach, and Lynn Rail-
51 Milford. O 2a4 Sy
55 Wilton, 3 c. Mica Schist. 32%|| 0 Boston.! 20 a. Glacial Drift. !°
59 So. Lyndeboro. |8 b. Gneiss. 1 East Boston. Fy
66 Greenfield. £ 8351l 3 Winthrop Junec. 5
71 Hancock June, i 4 Beachmont.? [
75 Hancock. ¢ 6 Atlantic. 20 b. Beach Gravel.
82 Harrisville. “ 7 Point of Pines. “
1 89 Marlboro. £ 378/ 9 West Lynn. 2 b. Petrosil. and Felsite
96 Keene. G 10 Lynn. | 4

the marshes of Rev

8. The Chelmsford granite, 8o called, is extensively quarried near this station.
9. This railroad runs from Beachmont to Point of
le barrier thrown up by the surf between the sea and

10. The celebrated Trilobite qu
ne specimens of Paradoxides Harlani,
ver, two miles southeast of Quincy station,

ines on the crest of Revere Beach, a remark-

ere and Sangus.

» & quarry in the Acadian slate, which has afforded largze and
, 8 on the banks of Hayward's Creek and Weymouth Fore
les 80 and one mile north of East Braintree station.

11. Fall River i8 on the boundary between the Carboniferous conglomerate and the Montalban
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Ms. | O0ld Colony Railroad. sz. | Plymouth and South Shore Division.
0[Boston.! 20 a. Glacial Drift. 1°|| 10 Braintree. 2 a. Granite.
8 Savin Hill. 5. Acadian Conglom. 11 E. Braintree.!® [5. Acadian Slate.
4 Harrison Square. “ 12 Weymouth. 3 and 2 a.
5(Neponset. n 13'N. Weymouth. |2 a. Granite.
6|Atlantic. o 15 East Weymouth. %
7{Wollaston. 20 a. Glacial Drift. 16/ West Hingham. 5. Acadian Conglom.
8/Quincy.'° 5. Acadian Slate. 17|Hingham. 2 a. Granite.
9|Quincy Adams. - |2 a. Granite. 19/Nantasket. L 128
10|Braintree. £ 22/ Cohasset. &
11|South Braintree. {7 25| Egypt. 4
14 Randolph. L 27|Scituate.!® 20 a. Glacial Drift.
17|Stoughton. 2 ¢. Eruptive Diorite. 80 E. Marshfield. %
22({North Easton. |2 a. Granite. 84 Marshfield. L
24|Easton. 14 b. Coal Measures. 36, Webster Place. v h
30[{Raynham. €, 38| Duxbury. &
85|Taunton. £ 39 South Duxbury. *
87\North Dighton. |14 a. Millstone Grit. 42!Kingston. f
39 Dighton. Ly 46 Plymouth.3? &
42 Somerset. iy 11 South Braintree. |2 a. Granite.
48 Fall River.1! # 15/S Weymouth. «
54| Tiverton, 3 18|N. Abington, J
56 Bristol Ferry. e 21S. Abington.!® (14, Carboniferous.
58|Portsmouth.!? |14 b. Coal Measures. 94!South Hanson. «
68! Newport.'? % 301Plympton. 20 a. Glacial Drift.
Bridgewater and Myrick’s Division. 33 Kingston. ¢
11 South Braintree. |2 a. Granite. 18\N. Abington. (2 a. Granite.
15 Holbrook. “ 20| Rockland. &
17 East Stoughton. « 25/Hanover.!6 14. Carboniferous.
2(1) grocktl(;n. 160 ; e Cape Cod Division.
R | e 34Middleboro. 7 |20 a. Glacial Drift. %6 -
34 Middlcboro. « 96/| 39 Rock. 3 a. Granite. y
42 Myrick’s. « 45 Tremont. 20 a. Glacial Drift.
45| Assonet. 8 a. Granite. ‘éi%ﬁ“i&g"ﬁa :
1 11 3 % ZZ .
50 Fall River. 14. a. Millstone Grit. 89 Sandwich. ¥ & "
Shawmut and Milton Branches. 69 'W. Barnstable. “ 37
4|Harrison Square.|5. Acadian Conglom. '713Barnstable. e 4 ;
&/ Shawmut. 5. Acadian Slate. 75, Yarmouth. ) y
6/Cedar Grove.  [5. Acadian Conglom. 80 So. Yarmouth, 9
7\ Milton L. Mills, % 84 Harwich. %
8| Mattapan. w 89 Brewster. « ‘
Granite Branch 94|0ﬂea’n8' 4 3
: V) 97 Eastham, § -
6| Atlantic. 5. Acadian Conglomer. 103 Welldeet. & 'S
8|E. Milton. 5. Acadian Slate. 111 Truro. P
9{West Quincy.!* |2 a. Granite. 120 Provincetown. o

granite (3a). There are important quarries in the granite, and the quartzite pebbles in the conglom-
erate contain Primordial forms of Lingula.

12. The most extensive coal-mines in New England are at the Coal Mine Station in Portsmouth.

13. The shore east and south of the city gives a very good section of the Carboniferous strata.
The chasm called Purgatory is on the shore two miles from Newport. Newport Neck is chiefly com-
posed of %ranite and metamorphic slates.

14. The important granite»%uarries of Quincsy are chieﬂg in the immediate vicinity of this village.

15. Outcrops are almost unknown between Scitnate and Plymouth, but the drift probably rests ai
most points on Huronian granite (2 a).

. 16, The drift of this region is thick and unbroken, and there is much doubt concerning the bound:
aries of the underlying formations.

.17, South and east of Middleboro the rocks are very rarely exposed, and Barnstable Countp i
which the greater part of this division lies, does not include a single outcrop. The cliffs near High
land Light, in Truro, on the extremity of Cape Cod, afford fine sections of the drift deposits, and als
inclnde fragments of calcareous sandstone, filled with characteristic Eocere fossils, indicating th
occurrence of Eocene strata under thig part of Massachuogetts Bay.
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0ld Celony Ralilroad— Con. Ms. | Fitchburg and Taunton Division— Con.

Ms. | Fair Haver Branch. 46 Medfield. 2 d. Strat. Dior., etc.
45 Tremont. 20 a. Glacial Drift. 50| Walpole. 14 a. Millstone Grit.}57
50 Marion. 8 b. Gneiss. 53 South Walpole. % 22
55 Mattapoisett. e 55 Foxboro. 2 a. Granite. 25
60 Fairhaven. £ 58 Mansfield. 14 b. Coal Measures.!”2

> 63| Norton. o8
hidana . Bmch.' 2 65/Crane’s. 14. Carboniferous.
54|Buzzard Bay. |20 a. Glﬂ(i’l‘al Drift. 69'Taunton. &
gg i:oc;:iit‘;uth “ Lowell and Framingham Division.
65/ West Falmouth. $ O‘I.owell 3 ¢. Mica Schist. 99
71'Wood’s Holl.33 « 4 Chelmsford. 3 b. Gneiss.
—— [
Middleboro and Taunton Branch. 6,S. Chelmsford. 2
s 9 Carlisle. §

84/Middleboro. 20 a. Glacial Drift. 9% 13} Acton. “ 44
89 East Taunton. |14. Carboniferous. 15/ Concord Funett « 135
44|Taunton. {8 18(North Sudbury. |2 d. Strat. Diorite.

Fall River, Warren, and Providence Division. ggig“dg;"sy‘db s b, G .“ A1
49/Fall River.’" (14, Carboniferous. S6iFramingtan. . | A 158
52|Swansea.

_56/Warren. i 693 Boston and Providence Railroad.

_60|Bristol. b xBost,on.l 20 a. Glacial Drift. 6
68iProvidence. o 2 Roxbury. 5. Acadian Conglom. ::

2 4/Jamaica Plain. £
Fall River Branch. 5 Forest Hills, « 36

49/Fall River,!!

14. Carboniferous.

6 Mount Hope.

5. Acadian Slate.

52 Hemlock. 8 a. Granite. 77 Clarendon Hills. |2 b. Petrosil. & Fels, 50
57|N. Dartmouth. |3 b, Gneisa. 8 Hyde Park. 5. Acadian Conglom, 51
62|New Bedford. o 9 Readville. : -
New Bedford Branch. 14 Canton Junct. |2 a. Granite. .
35T v : ; 15 Canton. 2 c. Erupt. Diorite, 1!
42‘Maynu1_act§‘r;. 14 Carboglferouﬂ 18|Stoughton. p AL
Y .
49 Braley's. 3 a. Granite. 18 Sharon. : % o
53!Acushnet. 8 b. Gneiss. 22/East Foxboro. |2 a. Granite. L)
56/New Bedford. i 24| Mansfield. 14 b. Coal Meas. 169
26| West Mansfield. b
Attleboro and Taunton Branch. 31[Attleboro. « 129
35/ Taunton. 14. Carboniferous. 35|North Attleboro. w
40iBarrowsville. % 33| Hebronville - “
45| Attleboro. o i <
eboro. 14 b. Coal Measures 39|Pawtucket, 1
Fitchburg and Tannton Division. 40|Providence. 14. Carboniferous.
0 Fitchburg, 2+ |[§8 "é :(;c:dslfhl“ und Dedham Branch.
3|W. Leominster. |3 c. Mica Schist. 5/Forest Hill. 5. Acadian Conglom. 3¢
5 Leominster. “ a73|| 6 Roslindale. 5. Acadian Slate.
9'Pratt's Junction, « 429/[ 8{West Roxbury. &

T Sterling. T 10 Dedham. 2 a. Granite.

713 Clinton. 3°d. Argillite, ete. 309 New York and New England Railread.
16, Bolton. |3 a. Granite. 0 Boston. 20 a. Glacial Drift. 1°
18, West Berlin. 8 c. Mica Schist. 3/Dudley St. 5. Acadian Conglom.

20 Berlin. 3 b. Gneiss. 4 Mount Bowdoin. vef

23| Northboro. 5 Dorchester. 5. Acadian Slate.

80 Marlboro. 2 d. Stratif. onnte 37811 6 Mattapan. 2 b. Petrosil. & Felsite.
31 Southboro 3b Gne1ss 8/ Hyde Park. 5. Acadian Conglom. 51
82| Fayvnlle. 10 Readville. s L
35 Framingham. % 18811 11 Elmwood. 2 a. Granite.

87S. Framingham. - 16311 13 Ellis. s

40/Sherborn. 2 d. Strat. Dior., etc.}77|| 15/Norwood. i
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New York and New England Railroad—
1s. | Continued.
19 Walpole. 14 a. Millstone Grit.
28 Norfolk. 2 c. Eruptive Diorite.
27 Franklin, &
30/Wadsworth’s. st
86 Blackstone. 3 ¢. Mica Schist. 197
40 Ironstone. 3 b. Gneiss.
46 East Douglas. % b
48 Douglas. g
52/East Thompson. #
Southbridge Extension.
52 East Thompson. ;3 b. Gneiss.
58|East Webster. |3 ¢. Mica Schist.
59| Webster. £
64|Quinnebaug. g
67/West Dudley. |3 b, Gneiss,
‘70'Southbridge. i
Woongocket Division.
0/Boston.! (20 a. Glacial Drift. 1°
10 g Neﬁ?g Upper 5. Acadian Congl.
12{Needham, 2 b. Petrosil. & Felsite.
14 Charles River. |2 a. Granite.
16/Dover. £
20/ Medfield. 2 c. Eruptive Diorite.
25| Medway. i
29N Bellingham. (3 c. Mica Schist.
85|E. Blackstone. G
38/Woonsocket. &

Norwich Division.

0

‘Worcester.1®

8 c. and d. Argillite
and 8 a.and b. 47°

{

Ms. | Boston and Albany Railroad.
0 Boston.! 20 a. Glacial Drift, 10
5 Brighton. 5. Acad. Sl. & Congl. 2¢
T Newton. £ bl
_10 Auburndale. & o
et } 20 a. Glacial Drifs.
13 Wellesley Hills. |2 a. Granite.
15 Wellesley. ks 148
1 e 2 a. and d. Granite &
1510 0dk. { Strat. Diorite. 17°
21S. Framingham., (8 b. Gneiss. 1o
24|Ashland. w 158
28 Southville, & A
32/Westbhorough. g 348
38 Grafton. o 368
3 c. & d. Schist & Ar-
44| Worcester.18 gillite, also 3 a. & b.

53
57
62
67
69
73
79
84

Rochdale,
Charlton.
South Spencer.
Brookfield.
West Brookfield.
Warren.
West Brimfield.
Palmer.
89N, Wilbraham.
92‘Indian Orchard.
99 Springfield.
108/ Westfield.
116 Russell.
120{Huntington.

126/Chester,1?

181 |Middlefield.
1385|Becket.

188/ Washington.
142|Hinsdale.
146{Dalton.
151|Pittsfield.
159|Richmond.2°
162[State Line.

3

Gran. & Gneiss, 73
8 b. Gneiss. e
(43

888
704
606
604
593
391
336
264
241
70
147
273
373
3 ¢. Mica Schist and
8 e.and f.

3 b. Gn?iss.

4

16. Triassic.
113

13
3 ¢. Mica Schist.
13

595
1207
1437
1431
1198
1013
1047

4 c. Taconic Schists, 914

4 a. Quartzite.
4 b. Limestone.
(13

4 Auburn. 3 c. Mica Schist.

9 North Oxford. N
11 Oxford. 5
16 Webster. 3 b. Gneiss.

Hartford Division.
0;Springfield. 16. Triassic. e
7\E. Longmeadow. o
ol Providence Extension.

27|Franklis. 2 ¢. Erupt. Dio., etc.292
81{W. Wrentham. |2 a. Granite.
33|Diamond Hill. |3 b. Gneiss.

Providence and Worcester Railroad.
16/Woonsocket. 3 ¢. Mica Schist.
18 Blackstone. ) 5i it
25/Uxbridge. 8 b. Gneiss. 281
81{Northbridge. o 259
35/Sutton. i B
88| Millbury. 8 393
44|Worcester.1* { 3 c. and d. Argllhtes,

and 3 a. and b. 47

Brookline and Newton Highlands Branch.

0/Boston. ! 20 a. Glacial Drift. 1°
4{Brookline. 5. Acad. SL & Congl. 1°
6/Reservoir, S
8/Newton Centre. s i
9'Newton Highl'ds &
Milford Branch,
21/S. Framingham. |3 b. Gneiss. 168
25|East Holliston. = Yo
26 Holliston. & 198
80 Braggville. >
12/ Milford. « 244

18. The Worcester slates inciude a bed of anthracite one mile east of the city. It was mined fifty
years ago, and granite is now quarried in that vicinity, on Millstone Hill. p ¢ '
19. The emery-mine, one half mile from the station, is an important mineral locality. One mile
west of the gtation the railroad crosses an immense bed of serpentine (3 f).

20. The Taconian limonite deposits are extensivel

trains are in the western part of the town.

y mined in Richmond, and the celebrated boulder
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Boston and Albany Railroad—Con. Worcester, Nashua, and Rochester Rail-
Ms. | Webster Branch. Ms, | road—Con.
44 Worcester,!3 3c.&d. &3a. & bA473 46/Nashua, 3 c. Mica Schist.
48 Jamesville. 3 b. Gneiss. 564! 4olHudson. “« 221
-"é;‘;- Uxf*’hf,d Mills. z: 57 Windham, «
“
80 Webster dills, | T, y oo
Ware River Branch. l 'é'g Epping- Vgt %
= Z 59 ee. - Gneiss.
ggﬁ%ﬂ?ﬁg' i th?lse' 901 ‘ 88 Barx_'mgtou. 3 ¢. Mica Schist.
0 Templ 3 o 964/ 93 Gonic. &
10 Templeton. | 95 Rochester. =
16 Williamsville. o g33) -
22 Cold Brook. i 67ii Boston, Barre, and Gardner Railroad.
25 Barre Plains. ¢ seell O Worcester.’® [3¢.&d.and3a & D476
33 Gilbertville. {| 8 Barber’s. 3 c. Mica Schist.
87 Ware. :‘ “” | 6/Chaffin’s. «
B g {1 3435
ey = ass|| 8/Holden. . 8 o
- | 10 Jefferson’s, 3 b. Gneiss.
Athol Branch. || 13 Brooks. A6 30
o - et 70| 16 Princeton. 4
0/Springfield. 16. Tnzssnc. sc2|l 90|Hubbardston. «
1;1 i{mgaﬁ %rchard. RSy, 9% Gardner. « 1009
ed Bridge. . Gneiss. : g
17 Three Rivers. “« 33 Winchendon. ’. e
19 Boundsville. “ e Fitchburg Railroad.
g(; ;}V(;ist]gﬁ'are. : i:: Hoosac Tnnnel Route.
\esm “ «45|| OBoston.! 20 a. Glacial Drift, 11
81 Greenwich, A 2 .
38'North Dana. « 462(| 3|Somerville. 5. Acadian Slate.
40 New Salem - sasl| 4 Cambridge. £
43/South Athol « s61/| 6{Belmont. “ and2e¢73
: « s46)| '7Waverly. ;e et &
i thol. 10/ Waltham “«
Pittsfield and North Adams Branch. 12LStony Brook. 2 ¢. Erupt. Dior., etc.9!
0 Pittsfield. 4 b. Limestone. 1913/ 13/Weston. < ¢
8 Coltsville. « 17|Lincoln. 2 d. Strat. Dior., etc.2°8
6 Berkshire. “ 20|Concord. 3 b. Gneiss. 139
9 Cheshire, 2! “ 22{Concord Junc. b
12 Cheshire Harb'r. S 25 South Acton. b o
14 Adams, « 32 Littleton. “ and 8c228
20 North Adams.?? “ 686|| 36/Ayer Junction. |3 c. and § d. :‘;:
|| 40;Shirley. 8 d. Argillite.
orcester, anhu::’:;d Rochester Rail-ll 49 Lunen{)urg. r§l al
2 5 . ! X -
0| Worcester.!®* (3c.&d. and3s &b.475 ;0 %"ft.:l])lll)ltlxitge:‘ i Mu‘:? %%li:.& b8
9 West Boylston. |3 c. Mica Schist.  442|| 54/ Wachusett. 3 b. Gneiss.
%g%:le;l-]ing June, g i R 60|Ashburnham. % : ; )
inton. 3 d. Argilli b 5 198%
19:Lanc:§ter.” ng i 250 gi’ g:ll.g:?t:ville A oy
25 Harvard. “ and 3 a.28%(| 77/Royalston. : =
28 Ayer June. “ and 8 c.?39|| 83/Athol. % pibo
31 Groton. 3 c. Mica Schist. 393 87/Orange. “ and 8a.
36 Pepperell. v 208(l 90/ Wendell 8 a. Granite and 3 b.
41 Hollis. . | 92Erving. 3 b. Gneiss.

ich it contains,

24. Rollstone Hill, immediately

lities for minerals a;
ely quarried.

21. The celebrated Berk:
onic quartzite, and is
22. At the Natural Bridge, one and a
Taconic limestone, and a large marble-qna;
23. The micaceous argillite

most extensivel
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e HFitchl"r“rs FI:“:M';— Ms.|  Peterboro and Shirley Branch.

M8, oosac T'unne! oute—Con.

- g 86{Ayer Junction. {3 c. and 38 d. 228
> 292 =)

lgg %ﬂﬁ Zﬂ I*;txlls. i6t.).T‘i;*;1:isc_and 8. ool 40/West Groton. |3 d. Argillite.

106 Greenfield. “ Sandst. & Trap.|| 4o gﬂms‘mg s 2HEE Y 4on

110, West Deerfield. “and 3 0. 1 AR e 3 b G T

114 Bardwell’s. 8 c. Mica Schist. 288 59(Ma ovansegl d L

Shlbume : ason Centre.
119 { Falls.25 3 b. Gneiss. 430 55| Pratt’s. 5 429
. . 113

122Buckland. 3 c. Mica Schist. B Urosnville.

igglgg::lemont. :: Turner’s Falls Branch.

186 Hoosac Tun’l.26 (3 e. and 8 f. 0|Greenfield. 16. Triassic. 181
Hoosac Mount. ; 2610/| 3 Montague City. 5 128
Do., E. Summit, 5|/ Turner’s Falls.2? i s

over Tunnel. 2269
Hoosac Tunnel, New London Northern Railroad.
769
Y s15]| B0/Stafford. 3 5. Gueiss.
Do.:West Portal. xeofl; ST M. : 336
143|North Adams.?? |4 b. Limestone. sse| 65 Palmer. %
148 Williamstown. 113 sso0|| 68 Three Rivers.
152/ Pownal R HeaviliaSo 70/ Barrett’s June. |3 a. Granite, ‘s
- Wateriown Branch - 75 Belchertown. |8 b. Gneiss. 4608
. 0 D & ht) } 13 245
5(Fresh Pond. 20 b. Champlain Clay. 25 Aglfers:. 3 a. Granite, 236
6/Mount Auburn. (5. Acadian Slate. 88/North Ambherst M
“ %
8 ‘V‘V,alteﬁ'town' " 91|Leverett. e
10/Waltham. 94/Mount Toby.  [16. Triassic.
Marlborough and Hudson Branch. 96/ Montague. .. 129
25(South Acton. |3 b. Gneiss, 19911100/ Miller’s Falls. “ and 8 Db, 392
28| Maynard. % 103|Northfield F’ms. (8 b. Gneiss.
31| Whitman’s Cros. L 109(Northfield. 16. Triassic.
32(Rockbottom. ¢ 111|South Vernon. |3 c. and 38 d.
34{Hudson. e 22111116/ Vernon. &
38| Marlboro. & 37811121 |Brattleboro. ¥

25. The falls of the Deerfleld River are near the station, and are interesting on account of the
numerous large pot-holes exposed, and the contortions and metamorphism of the gneiss, which here
marks an important anticlinal axis. One mile west of the station ancient pot-holes are exposed in
the railroad cut, fifty feet above the present bed of the river.

26. The rocks traversed by the tunnel are well shown in the vast deposit of débris between the
station and the eastern portal. The side of the mountain above the portal is serpentine, the same bel
that crosses the Boston and Albany Railroad near Chester. One half mile east of the station is
quarry in soapstone and chlorite schist, affording green foliated talc.

ravelers on the Boston and Albany, and Fitch u,r%]Railroads, have a good opportunity to observi
the stratigraphy of the mountainons district between the Berkehire and Connecticut Valleys.

The main Hoosac range is probably an overturned or broken anticlinal, the exposed beds near],
all dipping to the east. A synclinal axis is reached at Chester, on the Boston and Albany line, an
near Zoar, on the Fitchbur%.

Beyond this the strata dip to the west until we reach the anticlinal axis at Shelburne Falls, on th
Fitg:hgugg, 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 Triassil
before it reaches that line.

27. The noted locality of fossil footmarks is on the west bank of the river, one and a half milel
above the village. W. W. Draper was the first person to observe them, in 1835. He suggested thal
they were ‘ turkey tracks made two thousand years ago.”” His impresgions were communicated ti
Colonel Wilson, who called the attention of Dexter Marsh to them. Mr. Marsh collected many fin
slabs, and ghowed them to Dr. Jameg Dean, who requested Professor E. Hitchcock to investizate them
scientifically. This was done, and the results accumulated in the Hitchcock Ichnological Mnseum
Ambherst, where are over twenty thousand separate ichnites, illustrating about one hundred and sixt;
gpecies, all from the Connecticut Valiey.

. 28. This is the locality furnishing for the Amherst Museum the large rows of tracks of Brontozow
Giganteum, the largest of the Triassic birds. Across the river, in South Hadley, is an excellent local
ity of Otozoum Moodii, so named for Pliny Moody, who was the first person in the Connecticut Vall
known to have observed any of the footmarks. A specimon is preserved which he dug up in 1
saying that *“ the tracks were made by Noah's raven.”

20. This is the town where the celebrated Helderberg limestone crops out. It is believed to be
remnant of a once extensive deposit, preserved accidentally from erosion, and resting upon or fold
beneath the Coos quartzite.

3
<
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Ms.| Connecticut River Railroad. ;}evlv Haven and CNetli'thl.;pton Raflroad—
5. onitnuea.
Spri . 116, Triassic. 7ol
2 gﬂgﬂ%ﬁgd Tm‘;‘ssw 79{/ 80|Florence. 3 a. Granite. Z1%
6/Chicopee Falls. & 82 Leeds, 5 0
8{Holyoke. « 94/ 84 Haydenville. o 432
13{Smith’s Ferry. “« 122(l 85 Williamsburg. “ and 8 c. 492
15/Mount Tom. £* « 788 South Deerfield. |16. Triassic. 707
1%7{Northampton. “ and 8 a.225|| 93/Conway. 3 ¢. Mica Schist.
21|Hatfield. 16. Triassic. 99/Shelb’rne F’1s.2%|3 b. Gneiss. S
ié %f‘ghrﬂtlegatﬁeld. :: :;: Housatonic Railread.
2 a .
28!South DZe,ﬁeld, “ 207(| 75 Ashley Falls. |4 b. Limestone.
38/ Deerfield. “ 221|| 79 Sheffield. §
36/Greenfield. Y 181 85 Gt. Barrington. ‘s
o “ and 8 c.|| 87/Van Deusenville. <
48 Bernardston. { e 359(| 89 Housatonic. 4 a. Quartzite.
5OESouth Vernon. |3 c. and 8 d. 91 ‘Glendal.e. % and 4 b.
93 Stockbridge. 4 b. Limestone.
New Haven and Northampton Railroad. || 99 Lee.3° «
47 Granby. 16. Triassic. {102 Lenox. o
55 Southwick. 4 242/(106 Deweys. ¥
61 Westfield. “ 147|110 Pittsfield. & 1013
68 Southampton, | 4 195/ 87| Van Deusenville.|4 b. Limestone.
72|Easthnmpton. 3¢ 16911 95/W. Stockbridge. ¥
7'1iNorthampton. l “ and 8 a.12%|| 98|State Line. 4 ¢. Taconian Schists.

30. The Taconic limestone is here a beautiful white marble, and it iz extensively quarried. Less
important quarries, worked for lime or marble, occur the entire length of the Berkshire Valley.

81. Amesbury. This and the adjoining towns, also the immediate city of Boston, are chiefly oc-
cupied by a profusion of lenticular-shaped drift hills, believed to be moraines of ancient glaciers, and
digerent from the usunal ground moraine of glacial drift. The hills may be two hundred feet high,
and their longer axes run southeasterly, being parallel with the course of the striz in the neighbor-
hood. They consist of till, and resemble the drumlins of Scotland. They also occur conspicuonsly
in southern New Hampshire, and other parts of New England, and in weatern New York. In the Mer-
rimack and Connecticut Va.lieys a few have been fonnd having a direction to the south and west of
south, but agreeing with the course of adjoining strize. .

32. Plymouth. This township is said to contain three hundred and fifty-six ponds. These lie in
hollows of the drift.

33. Wood’s Holl. The extreme terminal moraine of the ice-sheet, which constitutes the *‘ back-
bone ' of Long Island, also Block Island, and the hilly part of Martha'’s Vineyard, from Gay Head to
Vineyard Haven. It also appears at Chappaquiddick and Tuckernnck Islands, and forms Saul’s Hills
and Sankaty Head on Nantucket. A second terminal moraine, five to fifteen miles north from the
foregoing, extends on the north shore of Long Island, from Port Jefferson to Orient Point, forms Plum
and Fisher’s Islands, reaches along the south shore of Rhode Island, from Watch Hill nearly to Point
Judith, forms the chain of Elizabeth Islands, and continues on the peninsula of Cape Cod, from Wood’s
Holl to North Sandwich, and thence east to Orleans.

The portions of Martha’s Vineyard, Nantucket, and Cape Cod, south of these moraines, and also
Eastham, Wellfleet, and Truro, are modified drift. ;

k. A(Iianomet Hill, east of Plymouth, is a moraine connected with that of Cape Cod and the Elizabeth.
slands. .

34. The numbers attached to the Norian, Huronian, Montalban, and Taconian, and their sabdivi-
slons, are nsed for convenience in this chapter; they only apply to Massachusetts, and are not in-
tended to indicate correlation with formations similarly numbered in other parts of the book.

Notes 31, 82, and 33 are by Prof. Warren Upham ; and 28 and 29 are by Prof. C. H. Hitchcock,
from the first edition.
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New York.

By JAMES MACFARLANE.!

CGEOLOQICAL FORMATIONS OF THE STATE OF NEW YORK.:

FORMATIONS AND SUB-DIVISIONS. FORMATIONS AND SUB-DIVISIONS.
20. Quaternary. g 7. Lower Helderberg.*
TP ‘& 6. Waterlime,
et - o e = |6.8alina or Onondaga Salt group.
12, Catskill. % |5 c. Niagara.
S i & ki, 2, Medina Sandstone
: . i n b
. {11 a.Portage, {g' e Saahes: lg 5a. Medina, { 1. Oneida Conglom.
g 1. Chasaqua shales. - y>iag e
g 10 c. Genesee. 4. Tully Limastoned @ d {4 ¢« Hudson River,{g. ks%ansl(d;orst.
I . of1 2 | . « Se
K [10b. Hamilton,{2. Mosyc, w shales. |I'E § 4 b, Utica.
1. Hamilton shales. == . Trenhoaj. S.
10 a. Marcellus. @ o |4 a. Trenton,§ 2. Black Riverl. s.
4,.Senecal. s. B - Birdseye 1. 5.
9¢.U.Held’berg g. orniferous l.s. | < |3b. Chazy.
lor Corniferous, v gl?gl?a?it s, S |3a.Calciterous.
oot K |+ & |2b. Potsdam=dicellocephslus beds.
;9 e Qauda Calli. ! § E IZ a. Acadian=paradoxides beds. [¥ote2
B i3 Onskany. l © 5 |2 4. Georgian=olenellus beds.
¢Consisting in the ascending orderof: 1, thej & |
Tentaculite limestone ; 2 Pentamerus limestone; g |1d. Mon.talba"'
3, Delthyrus shaly limestone; 4, Encrinal lime-|| & | 1¢. Norian,
' stone; and 5 Upper Pentamerus limestone. | € |1a. Laurentian.

Gexezat Nore. The State of New York is to the geologist what the Holy Land is to the Chris-
tian, and the werks of her Pal@ontologist are the Okf Testament Scriptures of the science. Itisa
Laurentian, Cambrian, Silurian and Devonian State, containing all the groups and all the forma-
tions of these long ages, be;utifullgedeveloped in belts running nearly across the State in an east
and west direction, lying undisturbed as originally laid down. Railroads running north and south
rass over a number of the formations in short distances, while thoserunning east and west run for
ong distances on the same formation, as forexample the N. Y. C. & 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
State, than any other, having besides diligent study of all the official reports, made personal observa-
tions of the exposures of the formations in traveling for many years on all the railroads. 1t was from
making geological notes on the margin of railroad time tables that he conceived the idea of this
geologlcn.l railway guide book for the State, and by cnllinﬁ in the aid of scientific gentlemen of other

tates, he has been enabled to extend it over the whole United States and Canada. To Prof. James
Hall, of Albany, the State Geologist, he is indebted for much information as to some of the localities
in this State. [Note to first edition.] In revising this chapter the editor has made changes in the
first edition only where recent investigations have rendered them necessary. In the revision he
has been advised by thav&entlemen whose names anear as authority for new lines and new notes
and especially by Prof. W. B. Dwight of Vassar College. When no authority is given for anﬁ 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 satisfactory to allof the contributors tothis chapter, but, where
terms are used by them in a different sense, the change is indicated by the number or otherwise.
The Cambrian, as given in the table, is also divided into Lower (2 4), Middle (2 a.) and Upper (2 b.).
In the first edition “Cambrian” included 2 b.—4 ¢.and was divided into Lower (2 b.), Middle (3a.,3 b.
(Quebec), and 3 c. (Chazy) ), and Upper (4 a., 4 b., and 4 c.) J. R. M.

3. N. Y..€. . R."R. R. GrADES cAUSED BY G EOLOGICAL STRUCTURE.—This railroad undoubted!
occupies the finest locality for an east and west railroad in the United States. It owes this to geologi-

| structare, the outerop of the formations running east and west, and the Salina or Onondags,
Utica and Hudson River soft shales are cnt into low valleys through which the railroad and Erie
Canal are built. Ifthe formations had run north and south, as they do in Pennsylvania, Maryland, ete.,
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New York Central and Hudson River New York Central and Hudson River
Ms. Railroad.3 Alt.}|Ms. Railroad.— Continued. Alt.
0O]New York.178 See Note4. 221} -34|Croton. 11 a. Laurentian. 23 ms.
11|Spuyten Duyvil. {1 a. Laurentian. 37|Crugers. £
12{Riverdale.? &y 88| Montrose.® %6
13|Mt. St. Vincent. $e 41|Peekskill. & =
15|Yonkers, 4% Ft. Montgom- o
19|Hastings. o+ 45 ery. < o
20| Dobb’s Ferry. o 12 Highlands. o
22|Irvington. g || 49| § Garrison’s. e 5
25|Tarrytown. “ (West Point.) 2
29[Scarborough. € 62/Cold Spring. £ &
20{Sing Sing,5 % 9| 54|Cornwall.8 5

and been turned up edgewise, the hard sandstones would have been high ridges and perhaps moun-
tains to overcome, as they are everywhere from the Mohawk Valley to Alabama. Ifeven the lime-
stone ridge ofthe Helder erg range, which bounds this valley on the south, had taken a northern
direetion, as the 2-4. formations do, a tunnel would probsbl{) have been necessary. In
the western part of the State these Helderberg limestones continue, but not as a prominent ridge.
The road via Geneva, runs on them at Auburn, Clifton Springs, etc., but with less favorable grades
than the direct road, and at Buffalo they are level with the plain. It should be added that the old
Laurentian mountains at Little Falls and at Peekskill have been cloven from top to bottom, thus
opening the gateways for the traffic and travel of the West. The popular impression that New York
is a level plain like the prairies of the West, derived from traveling on the N. Y. C. & H. R.R. R.,
is altogether erroneous. There is only a narrow trough through the centre of the State, in which
the railroad and canal are located, that is of this level character.

4. New York island is 12 miles long and nearly two miles wide. The widest point is two and
one-quarter miles at 14th St. Below ‘Grand street it gradually becomes narrower as well as at the
north end. The lower part of the city, below Wall street, is half a mile wide. The rock of the
island is gneiss, except a portion of the north end, which islimestone. The south portion is covered
with deep alluvial deposits, which in some places are more than 100 feet in depth. The natural out-
croping of the gneiss appeared on the surface about 16th street, onthe east side of the city, and ran
diagonally across to 31st street on 10th Avenue. North of this much of the surface was naked roek.
It contains a large portion of mica, a small proportion of quartz and still less feldspar, but generally
an abundance of iron pyrites in very minute crystals, which, on exposure, are decomposed. In
consequence of these ingredients it soon disintegrates on exposure, rendering it unfit for the pur-
poses of building. The erection of a great city, for which this island furnisnes a noble site, hag'
very greatly changed its natural condition. J. M.

Dr. Hunt claims that the New York gneiss is in great partof Montalban age (1 d.) and the same
with that of Philadelphia, Baltimore and Washington, and that it rests upon the Laurentian gneiss
of the Highlands, which he says is the surface rock in the northern part of the island, but Dr.J. D.
Dana thinks it extremely grobable that the limestone and conformably associated rocks of Westches-
ter County and New York Island, as well ag those of the Green Mountain region from Vermont to.
New York Island, are metamorphosed Lower Silurian (including Cambrian) strata. J. R. M.

5. Ontheopposite side of the river may here be seen for many miles the Palisades, a long, rough’
mountain ridge close to the water’s edge. Itsupper halfisa per%endicu]ar precipice of bare rock of
columnar structure from 100 to 200 feet in heiiht, the whole height of the mountain being %enerally;
from 400 to 600 feet, and the highest point in the range opposite Sing S8ing 1,011 feet above the Hud-
son, known as the High Torn. The width of the mountain is from a half mile to a mile and a half, the’
western slope being quite gentle. In length it extends from Bergen Point below Jersey City to Hav-
erstraw, and then westward in all 48 miles, the southern portion being merely alow ridge. The
lower half of the ridge on the river side, is a sloping mound of detritus, of loose stones which has
accumulated at the base of the cliff, being derived from its weathered and wasted surface. This'
talus and the summit of the mountain are covered with trees, with the bare rocky precipice called
the Palisades between. Viewed from the railroad or from a steamboat on the river, this lofty mura
precipice with its huge weathered masses of upright columns of bare rock, presenting a long,
straight, unbroken ridge overlooking the beautiful Hudson River, is certainly extremely g}ctur-
esque. Thousands of travelers gaze at it daily without knowing what it is. J. M. h

This ridge consists of a great sheet of basalt lying upon 16. Triassic sandstone, shales and cons«

lomerates, which are often exposed along the river bank extending up the face of the ridge ofte

or a considerable distance to an irregular contact with the igneous rock. It has been found tha
the trap has come from below as a dike through a long rentjor fissure and then extended eastwar:
by intrusion between the layers of sedimentary rock. Subsequent erosion hasremoved the overly.
ing strata near the crest line and for some distance back but at many points along the wester:
side ofthe ridge, the dike structure and relations to the overlying strata are ﬁnellg exposed
See Notes 145 and 134. N. H. Darron.

(See description of the 16. Triassic formation and its Trap Dikes.) Here is a remarkable but no:
uncommon instance of a great geological blank. On the east side of this river the formations be
long either to the Archaean and_oldest rocks, or to the Cambro-Lower Silurian, metamorphosed
while on the west side they are No. 16. all the intermediate Silurian, Devonian and Carboniferou:
formations being wnntiu‘?. This state of things continues all along the Atlantic coast to Georgia,
the 18. Cretaceous or 17. Juraseic taking the place of the 16. Triassic farther south. J. M.

6. 38 Montrose to 54 Cornwall. This celebrated passage of the Hudson through tlie Highlands
is a gorge nearly 20 miles long from 3 miles south of Peekskill to Fishkill, and is worn out of the 1
Laurentian rocks far below mesn tide water. The hills on its sides rise In some instances
much as 2,600 feet, and in many places the walls are very precipitous. The rock is gneiss, of a kini
that {1 not easily disintegmted or eroded, nor is there any evidence of any convulsive movemen
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'New York Central & Hudson River Rail-| New York Central & Hudson River Rail-
Ms. road.—Continued.7 Alt.||[Ms. road.—Continued. Alt.
Dutchess and 142(Albany.10,121 4 ¢. Hudson Riv., 27 m.

67 Columbia |4 ¢. Hud. Riv. Group.|{145/West Albany.11 - 196
Junction.” 160 Schenectady.122 |4 b. Utioca, 246

68 Fishkill. “ 213//1169| Hoffman’s Ferry.|4 b. Utica, 7 miles.266
62 Low Point. ) 174/Crane’s Village. <« 270
64/New Hamb'g.118 |Calciferous-Trenton. |{176/Amsterdam.!3 (4 a. Trent. 10 ms. 279
69 Camelot. 4 ¢. Hud. Riv. Gr'p.139|/182/Tribes Hill.117 ¢“ quar. 1 m.305
73| Poughke’psie.119 o 187|Fonda.13 4b. Utica, 6 miles.299
78 Hyde Park. 4 192|Yost's.14 Two bluffs or noses
83 Staatsburg. oy 3 of Calql._ 0;1 ]Ifailr.3°°
88 Rhinebeck. 4c.&H.R. 24.&2b.Cam. 3a. Cale. hill. Laur'n
94| Barrytown. L 195/Spraker’s. 14 at ’11‘1 R. track.301
98 Tivoli. %« 2 g 4 a. Trent. 3 ms.304
104 Germantown. « 198|Palatine Bridge. |{ 1ol o north Calsf.
107 Livington. - . (4 a. Trenton, 18 ms.
109 Ca.tskigll. -3 200 Fort Plain.1¢ { and Huds’n Riv.305
114/ Hudson.? 4 b. Utica. 206/St. Johnsville.180 Z 319
118|Stockport. 2 4. Cambrian. 209/East Creek. C: 334
121{Coxsackie. & 216|Little Falls.2? |1 a.Lauren’an,1m.376
123|Stuy vesant. 4 c. H'd. R. & 2 4.Cam.|223 Herkimer.130 4b, Utica, 28 miles.398
129(Schodack.?, 130 & 225|Ilion. o 400
133|Castleton. 4 c. Hudson River. 1?{/227|Frankfort. i %
142{East Albany. L 28({237|Utica.13 o 410
142|Albany.10, 121 £ 30(1241|Whitesboro.1? £ A0
148Troy.7, 10 4 c.Hud. R. &2 4. Cam.||244|Oriskany.2° 4. c. Hud. Riv. 8 m.423
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Catskill formation.

See also Note 121.
stant mountaln to the southwest is the Helderberg range. See notes 24 and 41.

12. Amsterdam. Preclpice of4 a. Trenton limestone back of the town, and quarries at the track.
or 40 miles to Little Falls the railroad runs on Trenton limestone 8 a. Calciferous, 4 b. Utica and
¢. Hudson River irregularly alternating. See also Note 180.

13. Branch railroad north to Johnstown and Gloversville, in a valley of Utica slate.

11 Between Fonda and Palatine Bridge are fine bluffs of 8 a. Calciferous. The talus of frag-
nts of rock at the foot of the precipice whiten out in weathering like the stones about an old lime-
Iciferous that the beautiful quartz crystals are produced, of
A similar bluff on south side of river.
15. " The railroad skirts along the base of a ridge of Trenton limestone here and at Fort Plairn.
16. At Fort Plain villaﬁa the transition from the Birdseye to the Trenton limestone is to be
atter being of a drab color.
unity of seein

It is clearly a case of erosion, but not by the present river, which has but very slight fall in cross-
This therefore was probably a work mainly
ormed in some past period when the continent was at a higher level. Most likely it is a valley of

Also see note 17.
utchess Junction to Troy, revised b

per-

Prof. W. B. Dwight, from Rhinebeck to
r.8. W. Ford, except that his nomenclature

uebec
estern

throws on the east side iraverse eastern North

j‘lflstnorth of the fortress,

ermont across Washing-

The line of faulting has been recently traced
ughkeepsie and issupposed torun in to anoth-

In some places the Trenton appears

This faultis met with, a little more than half a mileeast of Troy along the line of Jacob street. The
ks upon its eastern side (Potsdam) there hold an interesting fauna. From that point the fault
kes a somewhat irregular course, being nearly two miles inland from the Hudson at Greenbus!.
n the Hudson about a mile and a half south of Schodack landing. S.W.F.
miles on this railroad are beautiful views of the Catskill
ountains, 3,000 feet high, (12. Catskill,) several miles distant on the opposite or west side of the river
The wide valley between them and the
ver is composed of 11 b. Chemung, 10. Hamilton, 7 Lower Helderberg and 4 c. Hudson River. The
eology oun the east or railroad side is entirely different.
are more than 100 feet thick, and between that city and
of sand that is in some places more than 50 feet th (12,
here i3 an old glacial clay and boulder drift below the gravel at Albany, but Professor Hall says ‘t is

t the estuary stratified clay. At the south end of the city of Troy the gravel and sand beds are
ubject to dag¥erous land slides.

No Potsdam here.

the 1a. Laurentian formati.a

spur of the Adirondack Mountaln, which here
rocks of the geological series, for nothing olcer
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New York Central & Hudson River Rail-(New York Central & Hudson River Rail«
Ms. road.—Continued. \ Alt.[{Ms. road.— Continued. Alt
251/Rome.21 4454 ¢. Hudson River. 4 6. Salina or Onon-
J 18

255|Green’s Cors.22 l5 a. Medina, 2 ms.466 278|Canaseraga. daga Salt group.
259|Verona.23 4674 b, Clinton 9 miles. {/275/Chittenango. £ 417
264/Oneida.2¢  440/4 c. Niagara. 3 miles.|[279|Kirkville. o 428
266/ Wampsville. 25 £¢ 282(Manlius. e 416
6. Salina or Onon-/|289(Syracuse.27,181 & 408
269|Canastota, 26 426 daga Salt group,| The railroad via Auburn is better than the Dis
23 miles. rect road to Rochester for geological observation.

has ever been found beneath them. The scenery has suddenly changed, and nothing is seen but
bare, weatherworn precipices of crystalline rocks, from which all the elements through all the ages,
have failed to produce a s0il, 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 oldest formation and the
oldest dry land on the face of the earth, dating far back of the first appearance of either animal or veg-
etable life of any kind on our planet. The river channel through these rocks is an unequivocal exam-
ple ofriver erosion, as pot-holes are found at various heights. See also notes 6 and 56.

18. Utica. The 4 b. Utica slate was named from this city. To study the Trenton, Black River
and Birdseye limestones at their original, historical localities, change cars at Utica and go up the
Utica and Back River Railroad to Trenton Falls. (See the within guide for that railroad). You can
then go on to Watertown on these limestones. Return by the Rome, Watertown & 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.

20. Oriskany. The formation ofthis name, isnotexposed here, but at Oriskany Fallson the D, L.
& W. R. R. from which the name is derived. The best fossils of it are found east of Union Springs in
Cayugsa County. Along the part of the road east of Oriskany, the Utica shale forms the bottom of
the valley. The south wall of the valley consists of the outcrops of the 4 ¢. Hudson River, 5 a. Onei-
da Conglomerate, 5 b. Clinton, the 6 Waterlime and 9. Upper Helderberg. See 191.

21, Rome. Nomore 2-4 formations west of this in New York. From Rome to Buffalo and
from Lake Ontario south to the Pennsylvania line all the formations are 5-11 Silurian and Devonian,
and they are finely displayed in numerous gorges, ravines, canons and precipices, very regularly
disposed in belts of outerop 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 Canada. The4 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. These are the 5 a. Medina and Clinton, which overlie the Oneida, and form
all the south shore of Lake Ontario, and extend across Canada West. Also5 c. Niagaraand the 6.
Salina or Onondaga salt group, on which the N. Y. C. & H. R. R. R. runs from Oneida nearly to Roches-
ter. The non-existence of these extensive formations east of Little Falls (the 5 a. Medina, 5 b. Clin-
ton, 5 c. Niagara and 6. Salina), which cover the best part of Western New York, must be owing 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 ofa good quality.

24. Oneida. The prominent ridge bounding the valléy on the south of Utica, Oneida and Syra-
cuse, called Stockbridge Hill, Pompey Hill, Cazenovia Hill and Onondaga Hill, is the Helderberg
range, a continuous mountain 800 feet high, forming the back-bone of the State, and composed at its’
base of the 6 Waterlime, of the Balina 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 Waterlime rests the Onondaga limestone, the most valu-
able building stone, and above this the Corniferous. Over these three great limestone formations is
always found the 10 a. Marcellus shales, the 10 b, Hamilton and the 10¢. Genesee, forming the fine
fertile country extending south from this ridge. Still farther south is the 11 a. Portage with its

lens, gorges and precipices, and 11 b. Chemung, extending to the Pennsylvania State line. The

neida conglomerate, which 18 30 or more feet thick in Herkimer and Oneida, gradually attenuates
En go‘%ng west, being;a grey band, from 4 to 6 ft. thick at Rochester. It was named from Oneida\

ounty. 3

25. Wampsville. Numerous {msi‘nents of Niagara limestones are seen mixed with the Soll,’
showing its existence underneath. The Niagara limestone and shales which, at N: iagara, Lockport:
and Rochester are 150 ft. thick, thin out in going eastward, being only two or three ft. thick at Sa-
quoit Creek near Utica. E A

26. Canastoto. Stop off and take the branch railroad to Cazenovia, rising 750 feet in 15 miles.:
Fine geological sections of 6, Salina with gypsum beds, 9 Upger Helderberg and 10 b. Hamilton. Mag-
nificent view across Oneida Lake and a beautiful village and lake at Cazenovia. - |

, 27. BSyracuse. Onondaga Lake, which is in sight and on the north side of the railroad at the west
end of Syracuse City, is 5 miles long , 1 mile wide; its greatest depth is 60 feet, and its surface is 363
feet above tide water. It is excavated in the red shale of the (6.)Salina formation. The lake is what.
remains of an ancient much more extensive and deeper excavation, all of which has been filled in
with sand, gravel and rolled stones, except the part occupled by the lake. The bottom and sides o
the lake are covered with lake marl six feet thick. The anclent excavation underneath answers an
excellent purpose as a reservoir into which the salt waters are received and retained, and the marl o :
the bottom of the lake serves an equally good parpose b({ separating the fresh water of the lake from
the salt water stored away in the basin or reservoir ofsand and gravelbeneath. Therecould be no bet-
ter material for the purpose. Intothis basin the various borings of the salt wells are made, nonhroughj

]
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New York Central & Hudson River Rail-|[New York Central & Hudson River Rail-
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289 Syracuse.2? 6. Salina, 9 miles, 403([346|0aks Corners.31|9 c. Cornif. I. &., 18 m,
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807 Skaneateles.2® |or Cornifer, 14 m, $19(1364/Canandaigua.157/10 Hamilton 6 ms. 740
310|Sennett.. » 368/ Paddleford. 5
« 71511369 Farmington. &

316"AUbum‘so { Quar. of Corn. 1. s. 370/W. Farmington 9 ¢. Cornifer’s 1. s.
321 | Aurelius. 6, Salina, 10 miles. - B0 and Salina.
826 Cayuga.”® “ (Lake.38 3? 374|Victor. 182 @
331 Seneca Falls. 9 ¢. Corn. 1. 8. 8 miles.||379|Fisher’s.182 9 c. Salina 11 miles.
334/ Waterloo, 9 c. Seneca limestone. ||384|Pittsford. <

Deep drift overlying|(388|Brighton. 5 ¢. Niagara, 4 miles.
341 Geneva.31 { 6. Salina and 9 c.{|392/Rochester.36,187 ¢ 3038

| Cornifer. 1. 8. 452

or into rock, but only through the lake marl and other looge material mentioned, toa depth of 150 to 450
feet. Norock salt or bed of 8alt hasever been discovered in this State, although it has been in Canada;
but in this Salina formation are twoporous or Vermicular masses of limestone, looking as if perforated
by little worms, and hence the name; and between them are 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 produce a bushel of
salt, weighinF 60 pounds. These are the most productive salt wells in the world in so small a terri-
tory—two miles long and one-fourth of a mile wide.
+ 28. Marcellus, from which the formation is named, is three miles south of this station.

29. Skaneateles. From the Junction with the N. Y. C. & H. R. R.R. the Skauneateles railroad runs
south up the outlet of the lake of that name over the Corniferous limestone. The lake outlet
with its falls, amounting to 463 feet 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 long, from a half to a mile and a half
wide; its greatest depth south of Borodino is320 feet and its surface 879 feet above tide. The sides
of the northern end of this lake, at the beautiful village of Skaneateles, gradually sloie to the water,
corresponding in inclination to each other and adding greatly to the beauty of the lake. The water
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 limestone, at the top of the Hamilton, and over that of the Genesee slate, appear to the south
of Borodino, rising, when first seen, 150 feet above the lake, and the south end or head of the lake
is surrounded by the Portage group. Fossils along the lake. athophylloid corals.

30. Auburn. The Corniferous member of the 9. Upper Helderberg limestone and the Onondaga
limestone, which is its lower member, are extensively quarried at Auburn. The State Prison and
the facings of many of the buildings of this handsome little city are entirely 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 c. Onondaga limestone and twenty-seven feet of the Corniferous exclusive
of its upper member the Seneca limestone.

31. Geneva. The Seneca limestone of the upper part of the9. Upper Helderberg disappears near
Waterloo and reappears at a distance of six or seven miles west near Oaks Corners. he whole
mass of limestone, and all the rocks north of it to Lake Ontario, have been removed from all the:
intermediate space, and along the shore of that lake the great depth of alluvium conceals the roek
if any be present. Near Oaks Corners the limestone suddenly terminates as if broken off and
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, 530 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 1t is from six inches to two and a half feet thick.

33. Weeds, At many points between S use and Rochester, and on the Southern Central
and other cross roads, are seen numerous hills or short ridges running from north to south, from
fifty to one hundred feet hii}ex, with steep slopes and very sharp crests. These are not of drift or
alluvium, as they appear to be, but are in reality outliers of the marly deposits of the Salina or On-
ondaga salt group, with only a thin covering of loose materials. Mount Hope at Rochester, the hills
south of Brighton, Fort Hill Cemetery in Auburn, James street hill and University hill in éyracuse,
and numerous hog-back ridges about Jordan and other places, are of this character, being Salina
ghales in dplace, spared when the adjoining valleys were eroded. There are, however, some hills
composed of gravel, or a mixture of gravel and sand, but very little glacial drift on this R. R.

. 34. Great crops of peppermint are raized here, and this place supplies the world with pepper-
: gl}{nt olxl. t"I‘here seems to be some peculiarity in the soil which adapts it for the production of
i is plan
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35. Irondequoit. A few miles east of the mouth of the Genesee River, the Irondequoit Creek
empties into the lake, flowing in a deeper channel than the Genesee, but through deposits of sand
and gravel. Professor Hall suggests with much probability that the Genesee ran in the channel of
the Irondequoit, but when that was filled with gravel and the region elevated, the Genesee was
turned westward and compelled to cut its present rocky bed like the Niagara. This phenomenon
is not rare, but is many times repeated in this State. See notes 31, 38, 39 and 110.

36. Rochester. See Genesee Falls out of the car windows on the north side at the east end of
the station house. The gulf of the Genesee River, from Rochester to Charlotte, is remarkable for
the striking example of erosion which it exhibits. The distance is seven miles, in which the river
forms three cataracts over three distinct formations, the Medina sandstone the lowest, 84 feet fall ;
the Clinton 25 feet one and three-fourth miles below, and the Niagara group 96 feet fall, close to the
railroad bridge. It is evidently the different hardness of the groups or their varying facility of de-
composition that have produced these falls. These three falls at first were but one, and at this time the
lower ones are gaining probably on the upperone and the time may come when they will unite again.

37. Theb a. Medina formation isnamed after this place. Layers filled with Lingula and Leperdilia.

38. At Lockport is a repetition of the Rochester and Niagara Falls ravine in the Niagara lime-
stone and shales here crossed by the railroad on a high bridge. Here too, a mile west of the city,
{ou can see on the north side of the railroad an old, dry channel from which the stream was diver=

ed by the drift, corresponding to the Irondequoit at Rochester and S8t. David’s at Niagara Falls.
There is another of these dry, old channels at Oak Orchard. Niagara fossils found here.

39. Niagara Falls are six and a half miles south from Lake Ontario at Lewiston, and the whole
distance the river runs in a dgulf, which, at the falls, is160 feet, and at Lewiston, 300 feet deep and
§enerally about twice as.wide at the top as at the bottom. The rocks ];:a.ssed through by the receding

alls are the Medina sandstone, the Clinton group of limestone and shale, and the Niagara limestone
and shale. These rocks have a slight southerly dip, and all excel\?t the Niagara group have disa])-
Pep.red beneath the bed of the river, the falls being now in the Niagara group entirely, the shale
ying beneath the limestone. At the whirlpool, a little more than three miles below the falls, on the
west bank of the river, the continuity of the rock forming the bank is interrupted by a deep ravin
filled with drift material. This ravine many be traced two miles in a northwest direction, and from
thence another depression can be followed to Lake Outario at St. David’s four miles west of Queens-
town. When the ravine to St. David’s was blocked up by drift materials the stream would be force
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to find its present rocky channel. Even though the drift rose only a foot higher than the rocks it
would as etfectnally force the water over the rocks as if it formed a mountain. Could the river have
once surmounted the drift, its work would have been comparatively easy in wearing outa bed
through the old ravine, but till it was able to flow over the rier it would have no power over it,
and must commence its slow work of wearing away the solid rock. The gresent gulf shows us
what it has done since the drift period. J. Havrv and Sir CHARLES L %

40. At Black Rock there is only from 6 to 14 inches of the Onondaga limestone which isofa
grayish color, crystalline and contains few fossils. The Corniferous limestone above it is 25 to 30 feet
containing abundance of hornstone. It is dark colored, fine grained, and in its fresh fracture, and

articularly when wet, it presents an almost black appearance, which has given the name of Black

ock to the place. It affords good guarries of excellent builcfing stone. From the occurrence of
the Corniferous along the south end of Lake Erie and its dip southward, it seems probable that the
bed of this lake has never been excavated below it,and that it now forms the floor beneath the de-
{:}sit of allavium. It seems that there are others of the lake bottoms composed of limestone, espee-

lly Lake Ontario. See note 71. This is probably for the reason that it received a polish from the
action of glaciers which then passed over it, while the resistance of the grit of the sandstones and
shales was more favorable for deeper excavation. Lake Erie is 230 miles long, 50 miles wide, 140 feet
deep and its surface is 569 feet above tide.

41. DBatavia is the highest point on the N. Y. C. & H. R. R. R., and one of the highestin Western
New York, being 895 feet above tide. This is caused by there crossing the 9 c. Helderberg forma-
tion, which maintains its elevation although not observable as a mountain range, being overcome by
easy grades. Notice the elevations of the railroad crossings of the Helderberg and Hamilton range,
although the railroad seeks the lowest points; Buffalo, 584; Batavia, 895; Le Roy, 872; Canandaigua,
740; Auburn, 715; Skaneateles, 890; Tully, 1249; Cazenovia, 1249; Cooperstown, 1193. When the valleys
cut through the limestone, the summit is farther south on the Hamilton or Portage.

42. Lewiston. Tourists should not fail to go down to Lewiston, the terminus of the Buffalo and
Niagara Falls division. This railroad ride, although little known, is one of the finest in the United
States. It follows the bank of the Niagara River, affording admirable views of the rapids and the
formations displayed in the gulf. Nowhere in the State are there better §eological sectiona. On the

. Canada side, also the Canada Southern Railway, running to the mouth of the Niagara River at Niag-
| ara City, affords one good view of the falls, but no such remarkable sections of the rocks as on the
. American side, where the railroad overhangs the fearful torrent of the river for several miles.

43. Knowersville. The Helderberg mountaln shows finely on the left or southwestside of the
railroad opposite Guilderland and Knowersville. The railroad passes through it between that place
and Duanesburgh. The mountain is capped by the 7. Lower Helderberg limestone forming a steep
precipice along its summit, and this rests on the 4 ¢. Hudson River slates. Back of Knowersville
two notches are cut out of the mountain by two streams, leaving a picturesque, fortress-like bluff of
the limestone. The Helderberg formations are named from this mountain. ~See Note 158.

4. -At Howe’s Cave large quarries on the railroad track. Good place to examine Lower Helder-

berg limestone and to collect fossils. The cave is an old underground water channel, and it is several
miles long. Notice that the limestone at Cobleskill is Upper %Ielderberg and that at Howe’s Cave
Lower Helderberg. On no other railroad can you see them both.
. 45. Cooperstown is seated at the south end of Otsego Lake on a dike of alluvium. This lake
is a handsome sheet of water seven miles long, one and a half wide, 1193 feet above the ocean.
It has a high ridge of the Hamilton group on the east side, a low and interrupted range of the same
on the west side, and an elevated projection on the northeast end. This lake is one of the head
waters of the 3nsquehanna, the valley spreading out to the southwest. See also 186.

46. Sharon Springs. All the large sulphur springs of the State, Avon, Clifton, Richfield, ete.,
and many small ones, rise from the waterlime. Glacial Striae here and at Cherry Valley.

47. Cherry Valley. The rallroad is on Corniferous, but the cliffs and gorge are Waterlime, Lower

- Helderberg, Cauda Galli,and, slightly, Oriskany. Marceltus and Hamilton form the hille on the south.
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99/ Unadilla. 184 4 Beas

103 Sidney. 990112, Catskill, synclinal.

108 Bainbridge. £ R4

114|Afton. 11b. Chemung. 979

119|Nineveh. N goed

127|Tunnel. €4

182|0Osborn Hollow. i 1115

134 Port Crane. kS lo41

142|Binghamton.185 5 Ao

3 a. Calciferous and
Saratoga. %Y 4 a. Trenton. 804
0/Ballston. 8104 ¢, Hudson River.
15/Schenectady. A A
29/Quaker Street. (1
45/Cobleskill.  908{9 ¢, Upper Helderberg.
50/ Hyndsville. 5 Qe
54|Seward. i 1177
59/Sharon Sprigs.4¢|7. Low. Helderb, 1853
68|Cherry Valley.47|9 ¢. Corn. & Marc,1821

Cooperstown and Susquehanna Valley R. R.

75|Junction. ‘
91'Cooperstown.*5

11 a. Portage.

10 b. Hamilton, 1193

(N.Y)
Delaware and Hudson Canal Company’s
Railroads.—Continued.
Middleburg and Schoharie, and Schoharie Val-
Ms. ley Railroads, Alt.
Central Bridge
0| or Schoharie 4 ¢. Hudson River.
Junetion,
3/ Hollenbeck’s.48 <5
6/Schoh’e C. H.49 [9Db. Schoharie grit.610
9 Borst’s. 7. Lower Helderberg.
12{Mjddleburg. 10 a. Marcellus., 640
Nineveh Branch.
119|Nineveh. 11 b. Chemung. 1082
122|Centre Village. 5 964
127|0uaquaga. °e 991
180{Windsor. €
188|Comstock. f
140!Jefferson Junc. o
Saratoga and Champlain Division.
0O]Albany.10,221 |4 ¢. Hudson River., 16
6/ West Troy. ¢
9|Cohoes. 50 “ Falls 70 ft.
12{Albany Juncticn. £ j
0/Troy. % sog
6/Albany Junc. o $
12 Mechaniesville, 5 g
25/Ballston. < 3109
32/Saratoga. 285/4 g, Trenton & Calcif.
438|Gansevoorts. g ‘
49|Fort Edward. £ 141
57|Smith’s Basin. “  quarries.’
60(Fort Ann. 5 ]
2b. Potsdam. Fine
64| Comstock’s. { surface exposures:
for 4 miles. :
2b. Potsdam. Fine
71| White Hall.17° {expos’rs on1a. Lau~"
rentian gneiss, 115
0(White Hall 51 ¢« Lake, 98
8 a Calciferous.
7|Chubb’sDock. “ & 1 a.Laur. back.
10|Dresden.5 2 1 a. Laurentian, 518
14|Putnam. &
8 a. Calciferous bluff.
4 a. Trenton, Valley.
20, Pattuiwa. 1 a. Laurentian.
(Mt. Defiance.) t
22Ft. Ticonderoga. ST
Ticon’ga Creek,loutlet of Lake George.
Tunnel.) 4 a. Trenton. [
24|Addison June. ¢ large valle

48. On either side of the valley, according to Prof. Hall, is the following section: Pyritiferou
ﬁroup); Coralline limestone, (Niagara); Waterlime, (Salina); Tentaculite; Pentamerus
! imestone ; Upper Pentamerus,

harie grit; Onondaga limestone, (Upper Helder{)erg). At Hollenbeck

shales, (Clinton
Delthyris shaly

man’s Nose.”

49. The Schoharie grit formation was named from this place.
found in the mountain one and a half miles northwest and northeast of Schohsrie. €
See from car windows the great falls of Mohawk, 70 feet high, over Hudson River slate.
White Hall is usually called the head of Lake Cham
more than 100 to 150 yards wide. It is in fact a mere channel
Lake Champlain is 112 miles long, 600 feet deep, and the surface being only 96 feet above tide,

50.
51.

(Lower Helderberg)

S are

g]ain, but the
etween mud

B Onskan;;;

The fossils peculiar to it al

Cauda Galli; Sch

cliff's of Hamilton, “Vr

See note 159.

lake for 15 miles is rarel
flats and clayey alluviu
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Delaware and Hudson Canal Company’s Delaware and Hudson Canal Company’s
Railroads.—Con. - Railroads.—Con.
Ms. Saratoga and Champlain Division.—Con. Alt.||Ms. Ausable Branch. Alt.
1 a. Laurentian bluff. 0|Plattsburg. 2 b. Potsdam. 119
4 a. Trenton. 5/Salmon River. |3 a. Calciferous.
32 Crown Point. 1 a. Laurentian bluff. 8;Laphams Mills. |1 a. Laurentian.
4 a. Trenton, 7 miles. IOiI‘eru. b
Val'y chiefly 1a. Laur.|| 14 Harkness. =
40 Port Henry.5¢ |1 a. Laurentian, 17 Ferronia. “

I(Tlmnel.) L 20/ Ausable.57? “
61| Westport.>* = Glens Falls Branch,

64 Wadham’s Mills. . 13“ G & 49 Fort Edward. |4 a. Trenton, 141

! 'oh.55 or miles deep| 53 Sandy Hill. s
™ helkachph cuts thm}lgh bluffs, 55:Glens Falls. ¢ Utica sl. above.
64 Willsborough.” 1_ &. Laur‘n. Beau- Lake George Branch.

X tiful sections. 22 Ticonderoga. |1 a. Laurentian
RfiFort Kent.3¢ 1'a, Laurentisnends. ) Baldwin ogn Lake | y

|(Ausable R.)57 |2 b. Potsdam, 26, 7S } 5

9 b. Pots’ H [ | George.5
84 Valcour. L SO S Y iviad

| beds of sand & clay. Rutland and Washington Division. 164
90;Plattsburg. 4 Tr: ; d‘” O|Rutland, Vt. Calciferous-Trenton.

! - t ) a. renton an 4W, « “ &4e¢. H.R.
9Beckmantown. |4 33, Chazy. 10,Gastloton, Vt. . |2 Lower Cambrian,
99 West Chazy. “ 14'Poultney, Vt. % by

100,Chazy.58 g oz 21!Middle Granville o &4c H.R.
105 Sciota. % v || 26/Granvi’e,N.Y.149(4 ¢. Hudson River.
111|Mooer’s Junc. e 1“_f 3 § 30|W. Pawlet. L. Camb. &4 c. Hud. R.
3 a. Lalciterous 37 Rupert, Vt. 2 Lower Cambrian.
Ol 3 b. Chazy. 2| 45/salom N, . « «
- 99 West Chazy. % = 52 Shushan. 2 L. Camb. & Hud. Riv.
122/ Rouse’s P'nt.179 % 2| 56 Cambridge. 4 ¢. Hudson River.
|(Con. in Canada,|see Grand Trk.R’y.) || 62|Eagle Bridge.14° e (G

lextends 500 feet below the level of the ocean. Its bed is a deep chasm in the Laurentian or Primitive
rocks. On the west side, where the mountain ranges reach it, the slope is abrupt, but on the east
side it is longer and more gradual. At many places the lake is bordered by steep banks of blue and
yellowish brown clay and yellowish brown sand, rarely over 15 feet thick, but its greawst height is
100 feet at Burlington. It contains marine fossils in the mixture of clay and san , but none in the
clay beneath, This drift formation extends north to the mouth of the St. Lawrence River. In Al-
bany County it is an immense mass and is known as the Albany clay.

52. From Dresden to Port Kent, 67 miles the Laurentian hills are the western boundary of the
valley of Lake Champlain. But at many points this mountain ridge recedes from the lake, leavin
nooks and valleys, in which are patches of 3 b. Chazy and 4 a. Trenton limestone along the railroad.

53. The magnetic iron ore mines back of Port Henry are worth a visit, the bed of the ore being
more than 100 feet thick. The mining of these heavy beds is on a grand scale.

54. From 51 Westport to 77 Port Kent, the formation, according to Dr. Hunt, is 1 ¢. Norian or
Upper Laureuntian.

55. At the village of Essex, on the lake and between Whallonsburgh and Willsborough stations,
i8 a bold biuff, 100 to 200 feet f;igh above the lake, of 3 b, Chazy limestone.

. The Adirondack Mountains commence at Little Falls, rising suddenly from the Mohawk
Valley, and run northeast to Port Kent on Lake Champlain. The most elevated peak, Mount Marey, .
is 5,467 feet high, the summit being jnst upon the region of perpetual frost. There are four other
ﬁa‘xs 5,000 feet high, each distant abount 6 miles from the other. Thingroup of Adirondack Moun-

ins Is the culminating polnt of the State around the sources of the Hudson, Ausable, Racket and
Black Rivers, and dividing the north half of the State into two separate geological basins, They
re directly west of Westport, several miles to the west of the railroad. Only a glimpse of one of
hem can be had from the railroad. In the Adirondack pass in Essex Cotinty, is a perpendicular
recipice or naked wall of rock 1,000 feet high and more than haif a mile long. There is not prob-
bly in the Eastern States an object of the kind so vast and imposing as this, Emmons, 218.
57. Stop at Port Kent and visit the Ausable valley, which is interesting for the Ausable chasm,
here for at least two miles the Ausable River, a large and rapild stream, is compelled to flow
hrough a rocky gorge in the 2 b, Potsdam sandstone with perpendicular walls of 100 feet with a width
ly varying from 20 to 40 feet. Here the lingula anti s found in great abundance, and there is
here a better development of the Lower Silurian or Cambrian rocks than in any other part of the
te. Emmons, 267. Lingula and trilobites near foot of Cathedral rocks.
58. The 3 b. Chazy formation was named from this locality. Off line of R. R. are abundant
hazy fossils, Maclura Rhynchonella, etc. See Note 55. Also as to Isle La Motte see Note 67.

59. The rock which forma Diamond Idland in Lake George is a good example of 3 a. Calcifer-

ns. Lake George is 30 miles long, 114 miles wide, and its surface is about 80 feet above tide water.
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Ms. Adirondack Railroad. Alt.||Ms. Utica and Black River R. R.—Con. Alt.
0/Saratoga. 3944 a.Trenton & 3 a Cal.}| 25 East Steuben. (4 a. Trenton.
6/Greenfield. 2 b. Potsdam. 5641 28 Alder Creek. <

10|King’s.6 0 £ 588l 35/Boonville.¢3 g

13/ South Corinth. £ 606] 38 Leyden. 4

17!Jessup’sLanding. U 606 42/Port Leyden. 4 900

22/Hadley. 60 1 a. Laurentian. 606} 45/ Lyons Falls.6¢ |1 a. Lauren. 1 m. 845

30 Stony Creek. 5 569/ 51|Glendale. 4 a. Trent., 28 ms, 780

36, Thurman. i 5851 54| Martinsburg.6* i 760

44/{The Glen. 2] 7124 58{Lowville. “ 745

47|Washbu’'n’sEddy. ¥ 66/Castor Land. (3

50 Riverside. $¢ 81511 70{Deer River. ]

58 North Creek. £ 976 (| 74 Carthage.68 1 a. Laurentian. 740

649

Chateaugay Railroad.164 gé g :1?: ﬁ?ﬁg o Tr:z‘nt. s 620

0 Plattsburg.161 4 a. Trenton. 85/Black River. “ 397 zgg 575

8 Morrisonville. |2b. Cambrian. (?) 92(Watertown.®”  |Tren.,Birdseye &Black

12/Cadyville. 43 104(Sacket’s Harbor. [ 455

17|Dannemora. 1. Laurent.& 2. b. Cam. || 774 Carthage. 6 1 a. Lauren 6 ms, 740
22 Saranac. ‘: 92/Theresa June. (2 b. Potsdam. 35
34|Lyon Mt. i 98|0Orleans Corners.|3 a. Calciferous. '
s s 101|Lafargeville. §4 ‘
R e Co's X, R 108 Claytogn. 2 b. Potsdam. 282
0|Crown Point. 1. Laurt. &4 a. Trent.|[ 774 Carthage. 55 1 a, Lauren, 1 m. 7208
13|Hammondville. |1. Laurentian. 83[Sterlingsville. |3 a. Caleif 1 m, 58¢ j

87|Philadelphia. 2 b. Potsdam, 8 ms.483

Utica and Black River R. R. 90!Shustli E,I; e e Tron ol
0} Utica. 4 b, Utica, 12 ms. 446|| 93|Theresa Junct. €< 405 -
6|{Marcy. s 587 1 a. Laurentian and *
10{Stittvile, « ssofl 95/Theresa. 2 b. Pots. 18 ms.341 4
12(Holland Patent. |4 a.Trenton, 32 ms,63¢(/101|Redwood. i 68 ‘

16(Trenton. “ 840|108 Rossie. 836 ¢ Lead mine,
18{Trenton Falls.62 “ 840(1113 Hammond. 2 b. Pots., 10 ms. 346 &
19{Prospect.62 i 1010{/118|Briar Hill. 9 276 :
21/Remsen. & 1185/1123!Morristown. 251 ¢ &1a. Laur'n. |

60. This railroad cuts through Trenton, Calciferous and Potsdam within less than 10 miles of =
Saratoga. Fine sections of ripple marked Potsdam in railroad cut in Greenfield. The Ausable chasm
is repeated at the High Falls of the Hudson at Luzerne or Hadley station on the Adirondack Rail-
road, in Warren County, where the river flows for a mile through a gorge at the junction of the
Potsdam sandstone and the gnelss. The walls rise in some places to a_height of one hundred feet.

61. Potsdam. This is the ]ocalitK which gave the name to the Potsdam sandstone. See the
description of that formation in another part of this volume,

62. Trenton Falls. For about three miles between Trenton Falls station and Prospect station and
a mile or two east of the railroad, the East Canada Creek has cut a passage throngh the Trenton
limestone, the sides of the excavation rising vertically with an average height of over 100 feet. In
this passage are the Trenton Falls or Cascades which have given so much celebrity to the place, just-
ly meriting by their number, beauty and position, the admiration they receive. Including the one
at Prospect Village there are six falls, five of which are placed at intervals somewhat regular and
occupy the middle part of the excavation. The rock is in thin layers of from 6 to 10 inches in thick-
ness, separated by thin layers of shale, and contains trilobites in prodigious numbers. The forma-
tion derives its name from this place. It is 500 feet thick and about seven miles in breadth. Goin§ !
east or south it grows thinner and is about 30 feet thick in the Mohawk Valley. The stone quarrie:
at Prospect and used at Utica, is the upper part of the Trenton, which is here of a gray color and of
a more solid an@ crystalline structure and appearance. Going on north by this railroad you travel
for many miles'on a terrace of the limestones of this groug, forming the banks of Black River,
which has its récky channel in this formation all the way to Watertown, with three important falls
at Liyons, Carthage and Watertown and many cascades. Very picturesque scenery and interest.
ing geology, with an abundance of fossils.

63. Boonville. The first range or clift of limestone on Black River, extending by the side of the
river from opposite Boonville to Watertown, is the Birdseye limestone. Itis ofa {ight dove color
which by long exposure to the weather becomes of a light ash gray or white. It isin thick, straight "
layers, with straight, vertical joints, giving the rock when quarried the appearance of a wall, and it

has a compact grain and smooth fracture.

64. At Lyons Falls, Black river falls 6.3%‘4 feet over gneiss or 1a. Laurentian rock. Thence to
Carthage it falla but 9 feet and there is another fall over gneiss rock.

65. The high hills west of Martinsburg are of the Hudson River group.

—

2
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town & Ogdensburg R, R.—Con.
Syracuse Division.

Alt

6. Salina or Ononda-
ga Salt group.403
«

5 c. Niagara,

5 b. Clinton.

“ 384
5 a. Medina.

(13

[

« 474
4 c. Hudson River.

3 320

1] 3 W

“ 559

Division, West.

NEW YORK.
Rome, Watertown and Ogdensburg Rome,Water
Ms. Railroad. Al [{Ms.
0 Rome. 4454 ¢. Hudson River. 0,Syracuse.2”
11 Taberg. “ 11 miles. :
o 5a. Medina and g {3::?"::3‘&
14/McConnellsville. Oneida Conglom-| ;7|m. 3
erate, 31 miles. 15 Brey;w"erton e
lS}Camden. - 201 18 Central Square.
23 West Camden. L 29[ Mallor
28 Williamstown. [ S0 E157 ila,stiny.s
B Kasong. % es4ll 27Parish,
g/ Albion, e TE 31|Union S uare.
it Rk e =Y 3 34{Holmesville,
47 Sandy Creek.®5°4 c. Hudson R. 12 ms. 30/Pulaski.?0 7
52 Mannsville.. 735 ¢ Lora. shales.| 45|Sand éreek it
64 Pierrep’t Manor. ¢ deep gulfs. | J b3
59/Adams.6®  59°(4 . Trenton limestone. Lake Ontario
63 Adams Centre. < .619] 0jOswego.7L 280
72 Watertown Junc.|Tren., Birdseye & 4|Furniss.
73 Watertown.67 and Black Riv.5 403|| 7|Wheeler’s.
78/ Sanford’sCorners B > 433(| 10{Hannibal.
83 Evan’s Mills. 3a. Calciferous. g 13|Sterling Valley.
90 Philadelphia.  |[2b. Potsdam. 3 485|| 16/Sterling.
96/ Antwerp. 1 a. Laure’n, Iron ere.| 20{Red Creek.

101 Keene’s. “ “ 26/ Wolcott. seo

108 Gouverneur. 2 b. Potsdam. 31{Rose.

115Richville.  838|1 a. Laurentian. 36|Alton.

123 De Kalb Junc. « Iron ore.| 38 Wallington.

129 Rensselaer Falls.|2 b. Potsdam. 41|Sodus.

134/ Heuvelton. “ 47|Williamson.

142 Ogdensburg. 3. a. Calciferous. 248|( 562/Ontario. 418
42 Richland 5 |5 a. Medina. SHY Hitn J1TK
47/Pulaski.”® 4 ¢. Hudson River.377)| 99 “{ebst?r.

50 Sandhill. 55 Modina, | s13|| 64|Pierce’.
65|Mexico. “« 375|| 66/Sea Breeze.3?
GO;New Haven: « sos,| 70/Charlotte.35
63 Scriba. “ 76 Greece
7! 80| North Parma.
41l05wego.” 280 ¢ Lake, 245 3
o 83|East Hamlin.
13-“'atertowu.6 7 4 a. Trenton, 45511 g6l Hamlin,
iy e 2 #0390/ East Kendall,
16 Brownville. 02/ Kendall.
%,Chaumoqt. :: 294 97|East Carlton.
SD‘Thrge-.\lee Bay. - 1100/ Carlton.
gg’xR“‘"‘iz 103|Waterport.
7;Cape Vincent. “ 25311108 Carlyon.
23 De Kalb Junc. |1 a. Laurentian. /1110 Lyndonville.
31/Canton. 2 b. Potsdam. ! 114‘County Line,
42/Potsdam.61 “ | 118/Somerset.
48 Potsdam June, (3 a. Calciferous. ||{123|Hess Road.
1 {'127|Newfane.
|'128{Coomer Road.
132|Wilson.
147 Rawsonville.
156/ Lewiston. 42 358

5a. Mgdina. Lake, 245.

“®

5 b. Clinton.
“

€ 525

“Fossil iron ore.

430
604

«Fossil iron ore.

3 [
“«

5 a. Medina.
“ 255

310

349
332

300

3

Lake, 245.

Eopulation.

66. The Laurentian rocks cover the whole of the country east of the Black River and the later
rmations west of the river, the opposite sides forming the strongest contrast imaginable as to
ks, soil, vegetation and
67. At Watertown the banks of the Black River present fine sections of the limestone visible
the car windows, showing the Trenton limestone, Black River limestone and the Birdseye
imestone. There {s a mass forming the Black River sub-division, known to quarrymen as the seven
eet tier, lying between the Birdseye and Trenton limestone. At the Isle LaMotte, near Chazy, in
ke Champlain, it is a black marble, but at Watertown it is only suitable for ordinary purposes.
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Delaware, Lackawanna and Western Delaware, Lackawanna and Western
Ms. Railroad. Alt.|| Ms, Railroad.—Con. Alt.
O|Binghamton.*2? |11 b. Chemung.  *4°\"grpoolville. 109910 b, Hamilton. 73
TR 3 .|| 64/Hubbardsville. « 3
enango Forks.[901 Moraine.|| g Nor. Brookfield ¥ g
21 Whitney’s Point. % 79 San;gerﬁeld Ce;l. T 124853
23|Lisle. " 78| Waterville.188 (9 ¢. Cornife’s, 1238 &
80| Marathon, & b o Parh 1422 @ £
bl Bridge. “  Moraine| g1\Richfield Ju,  [6.Waterlime. 1275 &
44iCortland.2®1 |11 a. Portage “ 1118 gyinr, cuiflo191 |5 b, Clinton. 1087 2
47|Homer. 3 TR Sauquoit. (i 833 &
54|Preble. 1183110 a, Genesee,“ 87|Chadwick’s 5 a. Med’a.s.g 728 g
59|Tully.73 1200{10 b. Hamil'n, « 08| Washingn Mills g N :
61jApulia. QSRR L o o v « s17 2
66/Onativia. 10 ¢. Marcellus. 95|Utica.18 " |4 b, Utica 410450
78 Jamesville. "¢ 9 ¢. Corniferous. 585 | - S
80[Syracuse.2? 6. Sulina. 403 8r1_ lezhﬁeld June'n.|6. Waterlime. E:
<=4 = 85|Bridgewater.190 10 b. Hamilton.1188 =
IR X 6. Salina. 2?1l 86|Unadilla Forks, |11 b. Chemung.119¢ 3
A p ¢ Niagara. 88|West Winfield. |12 Catskill Synclin. &
92/Baldwinsville. {5 b. Clinton. 390 90 Cedarville.198 |10 b. Hamilton ‘
98|Lamson’s. 5 a. Medina. 92| Miller's M'ills < <@ 2
104\Fulton.” « > 71| 99|South Columbia. «
115{0swego.7t 280 «“  Lake, 24511 09Richfield Spgs.46|9 c. Upper Helderberg,
Caynga Division. " 0|Utica.1® 4'b. Utica, 410
“0,0wego.188 11 b. Chemung. 822|| 4[NewHartford. |5 b. Clinton.
4|Cattatonk. « 9|Clinton. 76 “ 583
10 Candor. “ 822/l 11\Franklin I. W. (5 ¢. Niagara.
14| Wilseyville. 11 a. Portage. 940|| 14{Deansgville. 6. Salina.
38 Tthaca on hill. « Striae. 840|| 18{OriskanyFalls.2°(8.0risk’y on7L.H’g.956
33/ Ithaca on Lake. |189 ¥ 892/ 21|Solsville,191 10 b. Hamilton.
—_GlBinghamton. 185(11 b, Chemung. 546 :‘24 Bouckville. « Valley drift.
11iChenango Forks.|[90T «  Moraine.|| 26{Peaksport. i i
19 Greene, 188 « 91»-,2' 29 Hagul}on.”“ “« ¢ 310
25| Brisbin.188 « 2| 81{Smith’s Valley. “ ¢
29| Coventry, 188 - % || 0/Clinton.7® 5 b. Clinton. 583
33|0xford.188  980|10 a. Portage. <1l 2/Kirkland. “ 540
41{Norwich. 1001110 b, Hamilton, .%‘ 8|Clark’s Mills. “« 528
47| North Norwich. s | b|{Westmoreland. s 528
52/ Sherburne. < 1042} T7iBartlett. (L 558
57| Earlville. 94,191 € 1071 13/Rome. 4 c. Hudson River.445

The Falls of Black River in Watertown are 35 feet perpendicular over the limestones at the Suspen-
sion Bridge, and 112 feet within the city limits in six separate falls. Good locality for fossils.

68. There 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 is 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 100 to 300 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

oints of the streams. A convenient place to study the Loraine shales, a fmge mass of mud rock,
13 the pleasant village of Adams, There are two of these gulfs within two miles southeast in the
town of Loraine, but not on the stream in the village, which is on Trenton limestone. On the way
observe a remarkable moraine of naked Laurentian {)oulders, some of them very large. This ridge
erosses 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 runsall
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 ¢. 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, isa 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 50 feet in the red and 100 feet in the %ra 5 a. Medina formation,
230 feet in the Hudson River and 120 feet in the 4 b. Utica slate, the whole making a thickness of
500 feet or the real depth of the lake, the surface of the 4 a. Trenton limestone being its 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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. el,, L: . « R.—Con.
Delaware, Lacknwanna and Western ||, Deleg oo 1l VoMSiR, 0 Com ot
Ms. Binghe=ton to Buffalo. Alt. ggo;g?sien. 10 b. Hamilton, 873
=3 7 Alden. 800110 b. Ham. & 9 ¢. Corn.
%;)Z'I‘;:%shlammn'w R Ch‘t‘amung. ::: 396{Lancuster. 9 ¢. Corniferous. 653
22‘1) A alaéhin = A '403:East Buffalo. Lz 577
298 Q‘Ee 0,188 “ 815|409 Buffalo.?0 3 R
233 Loufsl;e"y A Northern Central Railroad.
936(Nichols, p 789|| OjElmira,108 11 b. Chemung, 863
249! Litchfield. « 6/Horse Heads. 865  « Valley drift.
246!“'““15,} 88 “« s26|| 10{Pine Valley. «“ 8865
250\ Williwanna. “ so01|| 13|Millport. 11 a. Portage.
Lowmansville. e s2s|| 19/Havana. 85,191 « 447
263/ Elmira. « 853 22/Watkins 86,194 (473  « Take, 441
267:H0rseheads' 6 911/| 29|Rock Stream. o
272Big Flats, “ s0s|| 31|Big Stream. 10 c. Genesee, Gulf.
Gibson. « 33 Starkey. « 810
278/Corning.28# o 929|| 37|Himrod’s. “ 799
981(Painted Post.  [Fossils. ¢« 94s|| 41| Milo, e 857
284/ Coopers. “ 45{Penn Yan.®7 756« & Portage.
287! Curtis. « 49|Benton. “ “
289|Campbells. “ 1015]] 51{Bellona. 10 b. Hamilton, 863
293 Savonia. s 55|Hall’s. «
298|Bath.30% « 1101!| 58Stanley, ¢ 904
802|Kanona. “ 61|Lewis. e
806/ Avoca. “ 1193| 63|Hopewell. “ 850
Wallace. “ 1252/ 69{Canandaigua.8® (Lake,668¢ 740
814/ Cohocton. % 1287 | 0/Sodus Point. 5 a. Medina, Lake 245,
' 819 Bloods. ¢ 1317 4{Wallington. L
| 827|Perkinsville. Os | 6/Sodus Centre. 5 b. Clinton.
' Wayland. e 1359/ 10|Zurich. “
832|Dansville. 11 a. Portage.  1038)| 13/Fairville, 5 ¢. Niagara.
| 332/Groveland. & 598|| 16|Newark. 6. Salina. 418
846 Mt.Morris. 10 ¢c. Genesee. 574 | 20(Marbleton. “
849 Leichester, s 850/} 22/ Qutlet. o
358|Y0rk. i 929 | 23 Phelps. 9 ¢. Corniferous.
863/Roch. & Pitts. Ju. < | 27|Orleans. “
367{East Bethany. “ 938/ 31|Flint. «
874!Alexander. 10 b, Hamilton, 890l 34|Stanley. - |10 b. Hamilton, 904

72. Midway between Watertown and Brownville the whole river falls 60 feet in less than halfa
mile, running in a gorge with high banks.

3. Tully. The Tully limestone, separating the Hamilton from the Genesee, which is named
from this place, is not seen on the railroad, but is found further to the west. Outcropin grove 8. 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 Corniferous limestones, many quarries and natural cliffs. Beyond Jamesville observe
the transition into the Hamilton group where the high hille begin, the Marcellus shales being
deeply excavated. Visit Green Lake, near Jamesville.

75. The red sandstone of the 5 a. Medina formation is well displayed at Fulton, in Osweﬁo County,
where it causes the Oswego Falls and forms the banks and bed of the river above and for half a mile
below. The upper layers are covered with Fucoides Harlani, some of them of gigantic size.

76. 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 Genesee shale, and of the Genesee with the Portage group are perfectly seen
in juxtaposition. The lake affords every evidence and facility for geological sections, with fossils.
R 78. Cayuga Lake is 40 miles long, 334 miles wide, 390 ft. deep, and its surface is 376 ft. above

e.

79. The gypsum beds are finely displayed t‘)‘ut north of Union Springs,and large quantities are
roduced for market. South of the town the 9.Upper Helderberg range crosses, and causes an islet
n 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 shaie. The first
rock south of this is the dividing line between the Marcellus and Hamilton.

81. The 10 b. Hamilton presents its first bluff south of Aurora, 20 to 50 feet high, containing
numerous fossils. Further south are many others, some of them 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, from which the station is named. It is the
dividing line between the 10 b. Hamilton and the 10 c. Genesee. It dips as you go south and rises
again. This looks like a flexure of the formations, but it is caused by the change in the course of

P
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Lehigh Valley Railroad. Ms. Pa. & N, Y, Canal & R. R.—Con. Alt.
Ms, Cayuga Branch.77 Alt. Freeville. 11 a. Portage. 104°
13

0
0/Cayuga.”® 388/6 Salina. Lake, 876./| 4 /'West Dryden.
7{Asbury Road. #

6. Salina, with Gyp-
6Union Springs.”? {sum beds. 9 ec. Cor-|| 10{South Lansing. £
394/ { niferous quarries. 14/North Lansing. %
10 a. Marcellus. 17|Genoa. e
Eeilevanns. i 10 b. Hamilton. 23| Venice Centre. L
13|Aurora.81 s 925(| 27/Scipio.197 5§ 730
16| Willett’s. % < 1
20(King’s Ferry. (394  « Bluffs 100 ft. S Thaon & AT D B
22/ Atwater’s, “ 894/ 0 Sayre,109 11 b. Chemung. 774
“

25|Lake Ridge.82 (401 ¢« Tully limes. 2|West Waverly. 838
“

27|Taughannock. [411  « 9/Bingham’s 5
: 10 c. Genesee and 16{Van Ettenville. |1010 & =5
B artamille.s : % Portage. 19(Spencer.188 1006 « 5 E
38/Tthaca.84 11 b. Portage.  3°2|| 28|North Spencer. % =
27|West Danby. 813 = ® 8
Pa. & N. Y. Canal & R. R. 31| Nowfiold 151 3 -
0|Sayre.109 11b. Chemung.  774|| 38/Ithaca.+ 11 a. Portage.
7\Barton. “« s03|| 44|Willow Creek. “
10/Smithboro. “ wo 799|| 46{Taghanic Falls. 0 Gulf.
14/Tioga. 6 = s05/| 48/Trumansburg. <8 878
200wego.188 L < s22| 51|Covert. 353 “Tully limes.
24/Flemingville. « £ 907|| 54/Farmer. 10 b. Hamilton. 860
29/Newark Valley. « (& 966l 57/0Ovid Centre. & 818
35/Berkshire. « wio4s)| 61/Hayt’s Corners. J 398
39 Richford. “ 3.1097|| 65/Romulus. 8 719
43|Hartford Mills. “ & 70{West Fayette. « 609
45 Hartford.198 « 1186 9 ¢. Corniferous. An
51(Dryden, 196 1079  Sum’it, 1215 31 ancient deep chan-
54/Freoville. 11 a. Dortage. 1049 '1|0enevalt 4584 el northward, fil'd
56|Peruville. % with gravel dr't.452
59/ Groton.12¢6 < 997
65/Locke.197 799 « on 10 c.Gen. Syracuse, Geneva and Corning R. R.
69 Moravia.o# i 782 91" (/Geneva.3? 9 c. Corni 459
78 Cascade,®® 10 b, Hamilton. 724 % | 9/Earle.89 loc a?)[ar::ﬁ?lf
76 Scipio.127 b CIIRL (Glen.z & | 515 « Tully lime-
70| Wyckoff’s.9? “ B 14 Dresden.” { stone, 1 mile south.
(Foot of Lake.) &| 21Himrod’s. 10. Hamilton, 799
86| Auburn.30 9 c. Corniferous. €66 3 || 96/ Dundee. “ 990
90"1‘}11‘0013- 6. Salina, 13 miles. ‘ 30/Rock Stream. 11 a. Portage, o
95 Weedsport.®* : 4] 429 | 33/Reading Centre. “ £1043
199in-ick Church. $¢ ‘ 36/ Watkins Glen. « 51020
04 Cato. 0 4323 ¥ 10216 Vi 3
108/Ira. 5 c. Niagara. 37|Glen Dridge.®* Bridgz R o g’il;,’i. 1
112 Martville. 5 c. Clinton. 367 45/ Beaver Dam. 11 a. Portage. 1279
115 Sterling. 0 d 49iPost Creek. 11 b. Chemung. 1187
IIG!Fmr Haven. 5 a. Medina, 8 mlles._ 52 Ferrenburg. « 1
118 N. Fair Haven.”? #  Lake, 245 | 58/Corning188 « 942
the lake. After rising again it forms a beautiful coPing of the Hamilton group for miles above ‘
Taughannock. See the description of the 10 b. Tully limestone. ..

ville the 10 c. Genesee 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 %allmg into pieces. You get-a good section of the base of the Portage here. There
is a well marked dividing line here between the Genesee 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 long with their ends depressed. The eye readily follows it as it dips toward the water.
> 1845 Every part of the Portage groupcan be inspected in the ravines and water falls in the vicinity -
of Ithaca. :
85. There is a glen here, one mile southeast from the station, quite equal to that at Watkins. I
is also in the Portage. See Note 86,
86. Watkins Glen is in the 11 a. Portage. It is a great wonder and very beautiful. There is a

83. This is one of the best localities of the Hamilton group which we know. South of Ludlow- j

gmnd view of the chasm in crossing the bridge over it at Glen Bridge on the Syracuse, Geneva & :
orning Railroad. The gulfs on that road are perfectly characteristic of the Portage group. i
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Elmira, Cortland & Northern,\l‘ormerly { Ms. New York, Ontario & Western R. R, Alt.
Ms.  Utlea, Ithaca and Elmira Railroad.  Alt.| )\NeW York, (Erie| Railroad), N. W.
: i | 0!Middletown. 4 ¢. Hudson River.550
0/Elmira. 11 b. Chemung. 863 5|Fair Oaks «

5 Horse Heads. o L w3 s ies| e s one s 757
10 Brgesport. W : 109 7| 10 Bloomingb’g. {4, T{mnel, 3,.840 feet.
i? g;‘?( heid . ] i 12'Wurtzboro. X il
91 |Swartwood, 1059 % =| 15 Summitville.19 ;O}tHa.x:gtcolﬁ, 11 a.
25/ Van Etten, 193 (1012 =i R
%8s 1t 2! @ || 30 Fallsburg. 12. Catskill. Tunnel,
QR poncer. S| 89 Liberty Falls.  [Striae. ¢« 1,017 ft.
32 West Candor. ¢ ! i “

B ) || 40 Liberty.
84/North Candor. ; || 46 Parksville. “ 1198
3"“711?*35’“11&1 ]l s o || 51 Morseton. 11. Chemung,
42/ White Church. [958 e 21| 63'Cook’s Falls «
44 Mott’s Corners. |11 a, Portage. 945J 7‘31East Bianeh «

, ¢ 949 A v 4
46|Besemer’s, Sale +io/| 82 Hancock.1ss  [12. Catl Tun’l, 1,100 ft
50 Ithaca.%4,189 Striae. ¢ 8Dl Oodosiay Staray <« 1462
93| Varna. - sos| 93/Rock Rift.108 g 11353
':.); %lgder R 32 1010 JOliWalton.l" June’n of the 11, 1220
80, Frecyill 2 1049|108 Zig Zag.180  [Chem. &12. Catsk.1685

‘reevx e G 1059 117/Sidney Centre. [12. Catskill, synelinal.
geiMalloryville. X 1090 125/Sidney Plains. |11 b, Chemung. = 967
08| McLean. [ 127 New Berlin Jun «

67 Sou. Cortland.100 & 1151 134! Guilford ; it 1399
70{Cortland. 5 - 143 Oxford. 4

 71/D. L. & W. Dep't. g 121011148 Norwich.190 11 a. Portage. 763

h) Cortland. 11 a. Portage. ~ 171%163 Earlyille.18% 10 c. Genesee.

112/ Truxton. 1138 “V'y drift.1335 67 Smith’s Valley. {10 b, Hamilton.
16/Cuyler. 3 12251179 Eaton. 10 a. Marcellus.

20/ De Ruyter.10 |10 c. Genesee. 1376|1743 migville. 191 (9 ¢. Cornifer. L. 8. in

O'De Ruyter.190 |10 ¢. Genesee. 1276181 Munnsville.291 ([ hills.
lOIOtselic. 11 a. Portage. 183|Cook’s Corners. (6. Salina.
20{Plymouth. 11 b. Chemung. 187|Oneida Comm’ty.l5 ¢. Niagara.
28| Norwich. = 10011190 Oneida. 412

Elmira, Cortland & Northern R, 13,28

192 Durhamville.
200(North Bay.102

0|(‘anaétota.“
3/Clockville, 195
4/Colton. : 98
5 0ak MHill.
6/Quarries.®s
8 Perryville.?¢
QIHyatt’s.
11 Chitt'go Falls.®?
12 Bingley.101
13/Shelter Valley.
14|Firndell.
15/Cazenovia.?3,191
17:Syr. & Chen. Ju.
22/ New Woodstock.
26 Shedd’s Corners.
80 De Ruyter.190

6. Salina.
“
“

“ Gypsum in

10 ¢. Marecellus.
€«

[

10 a. Hamilton.
[

10 c. Genesee.

9. Onondaga limest'ne.

426
837

209’Cleveland.
216/Constantia.2102

230{Pennellville.
238|Fulton.?5
250 0swego. 71

cuts.

1041

923 Central Square.

5 b. Clinton.

«

“Lake, 367

113

puss sse[3
yup deoq

“

5 a. Medina, ‘335
«  Lake, 245.

101{Walton, 183
1051|,105 Colchester.
1041( 109 Hawley’s.
112/De Lancey’s.
118 Delhi.

(As before.)
12, Catskill.

“

“

1176//127 New Berlin Jun.

12451134 Mount Upton.
1293} 140 Holmesville.

1888|1145 New Berlin Cen.

1276|149 New Berlin.

11 b. Chemung.

“

10. Hamilton.

ide, and its 5
Hamilton an
89.

in note 31 extends nearly to Dresden.
9. The D., L. & W. From Binghampton to Buffalo is
versity., Compare formations and noteson N. Y., L. E. &

87. The outlet of Crooked Lake from Penn Yan to Dresden is through the Genesee slate, Tully
imestone, and the upper part of the Hamilton—all finely displayed. Crooked Lake is 20 miles long
ne mile wide, 100 feet deep, and its surface is T18 feet above tide water. Its northern half is divide
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 one to two miles wide, its surface is 668 feet above
reatest depth is 100 feet, but it is very shallow at both ends.
Portage groups.
The drift deseribe:

Itis excavated from the

“})y Prof. H. S. Williams of Cornell Uni-
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Ms. New York,Ontario & Western.—Con. Alt.

Ms. New York, Lake Erie & West’n—Con. Alt.

0/Middletown, 4 ¢. Hudson River. 47iTurner’s,128 3? Low. Silur'n 1.8.556
15/Summitville. & 49/Monroe, 129 4c. Hudson River.
17|Phillipsport. & 50,Schunemunk Mt.{10? Middle Devonian.
19/ Homowack. & 51|0xford. 3? Low. Silur’u 1. s.540
23|Ellenville. ¢ and Trenton.|| 53{Greycourt.230 |4 ¢. Hudson River.

Cornwall to Middletown.123 59 Gqshen. S p
0/Cornwall.116,142/4 ¢ Hudson River. 66 Mlddle,town. ¥ °03

3/ Montana. B 70 Ho'we]l 55 i 'S

6:Meadow Br'k.124|Red Grits and Cong. 75]0tisville.108 2 ¥ e

7|Dennistons.142 |4 ¢. Hudson River. Kittatiny, Blue, |5 a. Oneida, or Shaw-
12 Rock Tavern. o or Shawangunkjangunk and Medina.
4l Bitvnside; o Mountain, {7 Loviv’r Helderberg.
16/Campbell Hall, « 87|Port Jervig.101 |] 8 Oriskany. 442
18Stony Fork. “« o 9. Cauda Galli & I_Ip.
91 Treland. i < Heh ! ]Hel%g. fr. 10. Hamilt.

. & parrowhbush. a. Portage.
e : 99 Pond Eddy, Pa. (11 b, Chemung. 571
2 106,Shohola. £ o8
New York, Lake Erie and Western R. R. |110/Lackawaxen.107 ¢ 848
(Late Erie Railway.) 116/Pine Grove. « 668
[New York. See Note 4. 122|{Narrowsburg,107 & 720
0 Jersey City 103 16. Triasic, Tunnel{181{Cochecton, N. Y.|12. Catskill ridge. 748
104 { in intrusive ba- 11 b. Chemung.
(Tide Marshes.) salt sheet. 185|Callicoon. & 781
9Rutherford P’rk.|16. Triassic. 50136 12. Catskill,(bluffs),
11 Passaic.127 g 55/143 Hawkins, £
16 Paterson. ¢ 891147 Basket. 8¢
21 Ridgewood % 137|154 Lordville. &
23|Hohokus. (1 190159 (Stockport. 11 b. Chemung.
25|Allendale. K 270/163|Hancock. 12. Catskill. 926
27|Ramsey’s. 20. Quaternary. 3‘*5"‘172 Hale’s Eddy. 11 b. Chemung. 9280
31|Suffern, N.J. 105/1. Archaean, 298 176/ Deposit. & 1008
83|Ramapo, N. Y, “ 810184/ Summit,199 1373 “Mt.toN.Cats
84|Sterling Junc. & 192{Susquehan’a, 108 5 914
85|Sloatsburg. e 850/200:Great Bend.200 4 834
41|Southfield. « 491”
48|Greenwood.105 £ e

91. Just south of the Erfe Canal there is a deep cut in a bluff of Waterlime Group.
92. Picturesque view of Pompey Valley.

93. Cazenovia Lake is a beautiful lake, 414 miles long,
above tide water, and is excavated in the Hamilton group.

Creek, which runs northward.
94. Lebanon and Earlville are both good localities for Hamilton fossils.
95. Extensive and beautiful view extending over Oneida Lake.
96. Canaseraga Falls similar to Chittenango Falls. Note 97.

97. The Falls are in sight in the valley to the west.

6

mile wide, and 70 feet dee
discharges its waters into

g, 1,189 feet
hittenango

Here Chittenango Creek falls 120 feet per-

pendicularly into a canon over the 9. Onondaga limestone, with the Corniferous bed over it, which

forms the sides of the creek at the to

of or above the Falls.

Under the Onondaga limestone is the

Oriskany sandstone, only six inches thick. Above the Falls the creek flows through a small, hand-
some valley, its lower sides formed of Marcellus, and the tops of the hills Hamilton.

98.

north of Locke. It is met with at the falls of ?
99. Owasco Lake i310 miles long, a mile and a half wide at the north at Auburn, and a half mile

at the south end, and 750 feet above tide water.

Moravyia is an excellent locality for Hamilton fossils. The Tully iimestone, the dividing line
between the Hamilton and Genesee, is half wa;

up the hill sides, and appears to dip below the valley

Creek, south of Moravia.

The whole of the lake is in the Hamilton group.

100. Marl is here taken from the bottom of ponds; dried like bricks, and burnt into lime.
101. From Bloomingburg tunnel to Sidney, the geology is the same as from Port Jervis to Sus-

quehanna on the Erie Railway.

In the hills at Port Jervis, fossils of L. H., Oriskany and Hamiiton.

102. Oneida Lake is 19 miles long, 6 miles wide, its greatest depth not over 40 feet, and in gener-

al it is quite shoal.

Its surface is 367 feet above tide water. It is excavated in the 5 b. Clinton group

the rocks of which appear on its south shore and west end. Its north shore is covered with sandy
alluvinm which is 100 feet deep at the east end and furnishes glass sand used in the glass factories

in this vicinity.

103. The Erie railwa; i
of the mountain ridge of basalt or trap roc!
as the Palisade Mountain.

104. The railroads out of New York through New Jersey pass over ve
e grass, growing in soft mud, which is
e. These vast salt marshes so near New York City, which excite

covered with reeds and coarse sed.

deep, and all overflowed

tunnel at Jerse

See note 5.

in high tis

City is through Bergen Hill
of the 16. Triassic age, 48 mil

which is the southern end
fes long, known farther north

T

extensive tide marshes,
some places forty feet
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Ms. N.Y., Lake Erie & Western.—Con. Alt. |Ms. N. Y., Lake Erie & Western.—Con. Alt,
295 Kirk wood. 11 b. Chemung. 876 331/Hornellsville. |11 b. Chemung. 1161
214 Binghamton.108 o < “l‘i 340/ Alfred.201 Fossils. 1680
223/ Union. “ £ 840 (349 Andover. « 1640
229 Campville. « & 830/1357 Genesee. “ 1526
236/0wego.158 4 o. 5221365 Phillipsville, ¢ 1230
246 Smithboro. (5 g 790 369Belvidere. i 1584
248 Barton. > < 8031373 Friendship. $ 1539
255 Waverly.109 ol &= 836,/382 Cuba. 1542 “Sum’t, 1698.
260 Chemung. £ g °17 389 Hindsdale. i BT
266 Wellsburg. £ % $31/394/0lean.201 % 1253
273 Elmira.103 « g 863 398 ATlegany. - 1422
290 Corning.188 5t o 42 1407Carrollton. =3 ¥ 189
801|Addison. i« L 993 410Great Valley. SIS 1393
331 Hornellsville, * ©,1161//413 Salamaunca. = = 1334
843 Canaseraga. Mor? « & 421(Little Valley. 3. ¢« Mor, 1594
355 Nunda.191 11 a. Portage.  1238//428/Cattaraugus.208 | & & Lot
861 Portage. 110,191 & 13141437 Dayton. to Mgz AaEs
365 Castile.193 < 14011440Perrysburg. * L2g
874 Warsaw. o 132611447 Smith’s Mills. “ A9
380 Dale. i 1190|1451 Forestville. g 2
| 391 Attica. ; « 998|454 Sheridan. 11 a. Portage. 760
895 Griswold’s. 10 b. Hamilton. 1944//459 Dunkirk. “ 598
397 Darien.160 5 1024/l gg Avon, 111 5859 ¢. Cor. & 6. Water Li.
403 Alden. 10 a. Marcellus. 364 83/Caledonia. 658 P e
408 Town Line. 9 c. Corniferous. 742|| galy o Roy. 872 « 28%8
412 Lancaster. (i 68311 o 4'Stafford. 910 « Sog=
420 East Buffalo. £ 8071) 00 Batavia.41 895 o oSSl
422 Buffalo.40,197 1584 « Lake, 569. :107’A1exander. 10b. Hamilton, 93
0 Corning. 11b. Chemung. < *+2((110 Attica. 11 a. Portage. e
1 Painted Post. % £ 945 7g Ayon, 111 9 c. Corniferous. 588
5 Coopers'. e S °7° 80'South Avon. « and Marcell.
7 Curtis’. 4 g °?7{| 85Geneseo. 10 b. Hamilton. 800
9 Campbell’s. 3 Z10141| g9 Cuylerville. e 528
14 Savonia. “  T1053 goQhaker's,  574(11 a. Chasaqua ghale.
20 Bath.205 Mor?  « w1108 91 Mt. Morris.113 (10 c. Genesee. 595
23 Kanona. & g | 94‘Sonyea. “ 593
27 Avoca. « $ 11981 9@ MeNair, “ 576
30 Wallace’s. 5 11285 i % 11 a. Portage.
35 Liberty. Mor? ¢ Z1293 %g%g:ﬁ:vsillﬁrﬁ 8 : ; -5 691
39 Blood’s. “ 128 st H
45 Wayland. i (Sl ' New York, Pennsylvania and Ohio R. R.136
50 Springwater, 191(11 a. Portage, z1370
53 Webster,191 % 1348 | (iSalamanca. 11 b. Chemung. 1893
67 Conesus. % 1280 | 12 Steamburg. o
60 South Livonia. (11 b. Hamilton. 21€7| 18Randolph. £ 1318
64 Livonia. L 1030 | 25Kennedy. o 135S
67 Hamilton. ¢ 920 | 34 Jamestown.11® L 1821
76/ Avon.111 5859 ¢, Cornif. and Water- | 39 Lakewood.118 <
80 Rush. 54116, Salina. lime.|| 41/Ashville. ¥ e
82 Scottsville. 6 558/| 51 Bear Lake, Pa. “ 1550
86 Henrietta. 6 564 58Columbus. & 222
90 Red Creek. G 525} 61 Corry, Pa. EOsS « Carbonif.

94 Rochester.32 527

5 ¢. Niagara, 8 miles.|

the wonder of strangers, contain from 250,000 to 300,000 acres or from 400 to 470 square miles. Future
generations may build dikes and reclaim them, but at present they are dismal swamps without a
single tree or shrub, and wholly impassable to either man or beast. The two hills whichrise abrurtly
in the salt meadow south of the Erie Railway and north of the Pennsylvania Railroad, are called
Big Snake Hill and Little Snake Hill, The large one is half a mile long and 200 feet high, Both of
these hills are outbursts of trap from between the underlying sandstone strata, similar to the Pali-

sade Mountain.
105.
Ramapo Mountains.

Suffern to Greenwood. Here 1s a lon

g patural gap through the Laurentian Highland range or
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New York, Lake Erie & Westem.—Qo;;. New York, Lake Erie & Western.— Con.
Ms. Suspen’n Bridge & Niagara Falls Branch. Alt.'|Ms. Walkill Valley Railroad. Alt.
420 Buffalo. 9 c. Corniferous 583 0O{Jersey City. (See Main Line ErieR.)
420(East Buffalo. 5 6071 59/Goshen,105 4 c. Hudson Riv. 431
425|Main Street. & 630l 61|Ripp’s. 5 f
43]|Tonawanda. 6. Salina. 580 64/Campbell Hall. $¢ 396
437|La Salle. b 572} 66{Neely Town. 3 a.L. Sil. 1. s.(fos.)3 °°i
442|Niagara Falls.39/5 ¢. Niagara. 574/ 68 Beaver Dam. £ 408
443Susp. Bridge.42? € 380i 69| Montgomery. ; £ s
444/Clifton, Ont. & 73{Walden. 851 e Fossils.

Lockport Branch.136 5 a. On’da or Shaw”
0 Buffalo. 9 c. Corniferous. 588 {RiStammapguu. Grit and Medi. 27
8 Tonawanda, 6. Salina. 7. Lower Helderber,
18/Hodgeville. ¢ 79New Hurley. and 9,ppper Held’g,
22|Lockport 88 5 c. Niagara. mainly Upper.
Piermont Branch. 82 gardnea : A lj
0 Suffern.131 16. Triassic. - 2080 g? NONStPI FD' @ 2686
o [ianuet. 2 224 91 S;x"?ngtngli K¢
k ¢ N
HiE fpcmont, 122 - 4 i d °| 94/Rosendale.114 |4 ¢, Hudson River.18%
Northern Railroad of New Jersey. 96|Katson’s Cave. “

0 Jersey City.193 [16. Triassic. Trap. | 98 Whiteport. “ 189

4 Homestead.133 £ {|102|Kingston,114 188 “ & Waterli

6/New Durham.184 £

g g}glglgt)i%] :is 2 : Trap. Monticello and Port Jervis Railroad.

12 Leonia. <3 0|Port Jervis.101 |10, Hamilton. 442
14! Ex.lglewood. e 6|Huguenot.206 “ 4
15/Highland. 4 8|Rose Point. 11 b. Chemung.

16| Tenafly. £ 12(Paradise. €

17|Cresskill. & 18|0akland. «

19/Closter. & 16{Hartwood. i
21iNorwood. & 18/Gillman’s. &

23 Tappan. i 20|Barnum’s. &

24 Sparkill.132 “ 20 Quat.| 24/Monticello.207 |12 Catskill. '
25/Piermont. “ Trap. .
29/ Nyack. % '

106. Otisville. A short distance west of Otisville the Hudson River Slates are seen in contae
with the Shawangunk Grits along afault line. This is the dividing line between two of the grea
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 Orang
County milk country to the east of this line, to a poor, barren, rocky region on the Oneida or Shaw:
angunk and Medina formations, showing in a striking manner how the character of the country de:
Fends on its geology. In descending the Shawangunk Mountain towards Port Jervis there is an al

ernation of beds of the Oneida conglomerate, which is of a light gray color, and the Medina sand:
stone, which is of a hfh red color. Some pockets of galena were discovered and mined here, bul
were soon exhausted. AtPort Jervis we are in the Hamilton, a formation producing a country cap
able of supporting a population, The intermediate formations are very thin and compressed togethe:

107. Lackawaxen., From Port Jervis to Narrowsburg, the Delaware River and FErie Railwa;
pass through a deep and crooked gorge about 25 miles long, exhibiting some of the wildest scene:
1n the country. Therailroad is cut out of rock in many places and overhung as it were by ragge
precipices.

108. Binghampton. West of Susquehanna the Erfe Railway and its branches run for more than
mileson the 11b, Chemung formation. Most of it is a fine fertile country with some handsome towns,
the largest of which are Elmira and Binghamplon, in valleys filled with gravel alluvium, and th
higher country formed of-the calcareous Chemung shales, is quite productive, much of it being

00d grazing ¢ountry; but there is no variety in its geology. ~East of Susquehanna the Chemun
ormation is composed of harder sandstone. Itcontains less calcareous shale,and the soil is poor. Th
country improves mgidly going westward from Susquehanna. See also 185, !

109. Just west of Waverly are the Chemung Narrows, where 100 feet of rock are exposed. T
quarries have produced an abundance of characteristic fossils of the Chemung group in their grea
est beauty and perfection, the formation having been named from this locality. Five miles soutl
of Waverly the opening of the S8usquehanna Valley may be seen, where the Chéemung River from th
west and the Susquehanna from the east unite and traverse the State of Pennsylvania to Chesapeak
Bay. At the west end of Waverly Village is a curious flat-topped hill, about 60 feet high, calle:
“Spanish Hill.” It is an eddy hill of gravel formed in the drift period ; but it can be seen to better ad
vantage on the south side, at Sayre on the Pa. & N. Y. R. R.and the G. I. & 8. R. R. There is a gim
lar eddy hill in the village of Unlon. The plain at Sayre is “Valley Drift.” .

110. Portaqe. Here the railroad crosses the very dee}) gorge of the Genesee River ona high irol
bridge 820 feet long and 235 feet high. There are three falls within a distance of two miles whic!
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New York,Lake Erie & Western,—Con.

New York, Lake Erie & Western.—Con.

13{Pine Bush.

0

Newburg Branch.128 (Short Cut.)

0 Greenwood,

2 Junction.128
Central:Valley.

5lHighI‘d Millg, 128

7, Woodbury,

|Mountainville.
13|Cornwall. 12¢€
15| Vails Gate June.
17|New Windsor.
20|Newburg.138

| Archzan. 530,

3? Lower Silurian,l.s
€

Silurian Grits. 480

10? Green Pond Mt ||

S’rs, Mid. Dev’n.442

3? Lower Silurian, 1.s.

4 c. Hud. Riv. 280,142
“

280()

3
5
13
14
18
22

Dunkirk.
Fredonia,
Laona.

Lily Dale.
Cassadaga.
Moons.
Sinclairville.

26
29
32|

“ 192

113 23

33
38

}
|

Gerry.
Ross’ Mill,
Falconer.
Junction.
Frewsburg.

|Con. in Pa.

Ms. Buffalo, Bradford & Pittshurgh R. R. _Alt.[Ms: Newburg Branch.123 ©Alt.
0 Carrolton, 11 b. Chemung. 1329 0 Greycourt,13¢ (4 ¢. Hudson River.
6 Limestone. % 1416  2Craigville. 142 oy
11 Bradford’s, Pa. s 1464/l 7/ Washingtonville. o
Buffalo and Southwestern. lg %ﬂl'ilf!barit’ . :“ o
~ 0 Buffalo.4° 1 ‘orni 588 ails Gate.
g’?gﬂﬁlﬁnl ¥ Com:f‘erous. 16/ New Windsor. “ 192
5/Limestone Ridge. ~ 20|Newburg.135 2 X
10 Abbott Road. [ Pine Island Branch.128
13 Hamburg, 10. Hamilton. 635! 0 Goshen. 1434 ¢, Hudson River.431
16 Eden Valley. 11 a. Portage. 8 Orange Farm. |3? Lower Silurian.
19 Eden Center. 9 6/Florida. o€
23 North Collins. S MG 846/l 12|Pine Island. “
| 27 Lawton’s. 11 b. Chemung. Syracuse, Ontario & New York Railroad.
30 Collins. s - 0[Syracuse.27 6. Salina. 103
33 Gowanda, - 778 8Manliug Cen.?1 |7.L.Held.,Waterli.435
39 Dayton. “  Moraine || 10/Fayetteville. “ &9.0non. 1.5.538
43 Pine Valley. % e 19 Manli 9. Onondaga limest.
48 Cherry Creek. £ IA anlius, Heavy beds, 742
63 Clear Creek. o 15 Oran.?2 9. Onondaga l.s. 897
656 Randolph. «  Moraine. 10 a. Mareellus.
60 Kennedy. g Y Tunnel. 1218/ 10b.Tunnel in Ham-
69 Jamestown.115 ¢ Moraine, ilton sandstone.
Tioga, Elmira & State Line Railroad. 20|Cazenovia.? 8 10. Hamilton. 1191
0|Elmira.108 11 b. Chemung. 263} 23 Webster’s. G
1|Erie Junction. G 29|Erieville. L 1577
3 State Line Junc. “ 909l §2/Georgetown. 5 G“ 1450
7| Wells. <t 995 10 c. Genesee. 1338
9/Seeley Creek. “ fauifl I5|Letinnam 2t 11 a. Portage, cliffs.
10 State Line. 5y 45 Earlville 188 10 ¢. Genesee. 1071
12| Millerton, Pa. “ 1346 New Jersey and New York R. R.123
15/ Trowbridge. 12. Catskill. 144%™ GS5ny Valley, ' |16. Triassic,
Middletown & Crawford Branch. Pomona. q
0| Middletown. |4 c. Hudson River, 562 Mt. Joy.189 o
3|Crawford Junc. < Thials. 4
5(Circlesville. (i QJHaverstraw. J
8| Bellville. 5 11 Stony Point. £
10| Thompson Ridge. 0 Dunkirk, Allegheny Val’y & Pitts. R. R.136

1T a.Por.& 11b.Che.598

11 a. Portage. 788
“ 810
6

11 b. Chemung, 1309
“ 1303

1330

1262
1258
1262
1281

re 60, 90 and 110 feet high, besides the intervening rapids. Two of them are visible from the car

indows on the north side. The bridge crosses the upper falls. The river pursues a meandering
urse through this deep gorge and over these three successive cascades, descending more than 500
et, and passes out into the Valley of the Genesee at Mount Morris. The gorge is 20 miles lon

y the river, or 14 by the public road, and its depth in some places is not less than 350 feet, its widt

ly about 600 feet, and

the banks nearly

rpendicular. The place is well worth a visit. It is cut

t of the 11 a. Portage group, except the lower end, whichis in the10c. Genesee shale. The
ortage group was named from this place. See note 112, Mount Morris. There is an ancient chan-
1 from Portage to Nunda, filled up by drift, compelling the river to cut its present deep, torturous

annel.

For other examples of this see notes 31, 35, 38 and 39.

111. Avon. You have 9. Upper Helderberg, and 10 a. Marcellus shale in the creek

112. To study the Genesee shales stop at Mount Morris. Got!

hrough the vilfage one mile
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Ms. Lake Shore & Mich. Southern R. R. Alt.|{Ms. Buffalo, Rochester & Pittsb’h R. R. Alt
0/Buffalo.4? 9 ¢ Corniferous 883}| O|Rochester. 5 c. Niagara. 188
10{Hamburg.148 10 Hamilton. 635]1 5/Maplewood. &
21|Angola. 48 687 7|Brookdale. 6. Salina.
26|Farnham. £e 623 | 11|Scoftsville. o 358
29 Irving. S 586 14/Garbuttsville. [6. Waterlime.
31|Silver Creek. 10 o. Genesee. 633/l 15(Wheatland. £ 59
40{Dunkirk. 598/11 a. Port. & Chemung. || 17|Mumford. 5 61
49{Brocton Junct'n, [689  « e 21| Lime Rock. 9c. U. Helderberg.??
67| Westfield, LA “ @ y|l 25/Le Roy. 5 87
65/Ripley, Pa. « « Bgll 30/pavilion Center. [10. Hamilton. 94
78|North East. SI05: e &£ & || 83Pavilion. “ 94
80|Harbor Creek, (781 ¢ gug 38/ Wyoming. 10 ¢. Genesee. o8
84|Wesleyville. “ & 2.1 43(Warsaw. 11 a. Portage. 112
88|Erie. 686  « o 3 || 48/Rock Glen. “
98|Fairview. “ B0 | 54|Gainesville. « Mor, 1407
108|Girard, Pa. o R MEL g || 62|Bliss Corners. £
115{Conneaut, Ohio. |11. Erie Shale. fa 5 65|Eagle Village. |Moraine. ¢ Sum’t. 190
128 Kingsville. ST Fy S @ | 83/Machias. plede “&11b, Che
128{Ashtabula,148 (648 & g ® || 93| Ashford. Mor. b &
(Continued | in Ohio.) @ 97|Ellicottsville. Moraine. L
102|Great Valley.219 ¢ LSS
New York, Chicago & St. Louis Ry. 108|Salamanca. Valley drift, ¢« 139
0;Buffalo. 9 ¢. Corniferous. et Dmsmn'”‘f
B Tinotion, < O|Buffalo. 9 ¢. Corniferous.
9|Bay View 10. Hamilton. 2/Buffalo Creek. |10. Hamilton.
15[Lake View. ¢ 5W. Benecs. u
28/ Irving “ 10Hamburg. O
32/Silver Creek. |10 o. Genesee, gt end tark. =
42 Dunkirk. 11 a. Port. 11 b. Chem. || 16{West Falls.
50| Brocton Ju. » . 21|/Colden. 11 a. Portage.
58| Westfield. « « 1 st atwood, ¥
66 Rlpley, P&. 7 « 28 E (}oncc_)rd. A
88(Erie. & « 81 8pringville. d
103|Girard. “ R G . *

. 2 . Valley. X
116/Conneaut, Ohio. |11, Erie Shale. 48 Ashford. 11a. Por. 11b.Chem.
Bath and Hammondsport R. R. -57|Gt. Valley Cent. |11 b. Chemung.

62/ Bradford Ju. &
0jBath.2095 11 b. Chemung. 1195} 63 Kilbuck. #
5 Cold Spring. 66|Carrolton. &
9, Ham'ndsport.197 & 72|Limestone. o

northwest to the mouth of the gorge, where the Genesee River, after running 20 miles through th
deep canon from Portage, breaks out into the beautiful broad and fertile Genesee Valley. There i
a good section close to the bridge over the river. Getaboatand row one mile up the pool of the Stal
dam, which flows to the foot of the {)recip(ces all that distance. This is the finest exposure of the 1
c. Genesee in the State, the typiecal locality from which it was named, and the scenery is in jtself r
markably good. The cliffs are 100 to 200 feet perpendicular, full of Septaria, like flattened canno
balls sticking in the walls. It is curious that so soft a shale rock should stand the weather so we
and not form sloping banks when the edges only are exposed. See note No. 110, Portage.

113. Dansville is in a beautiful ampitheatre of Portage hills with very picturesque views fro
the Water Cure and other elevated points. Moranic Kame-like hills of glacial origin.
. 114. The Rosendale Cement, manufactured near Rondout, is from the 8. Waterlime rock, whi;
is here between the Medina sandstone and the Lower Helderberg limestone, the intermediate fo
mations being wanting. It is a light blue, fine grained limestone, with smooth conchoidal fractur
The same formation furnishes the Hydraulic Cement, made at Syracuse, N. Y., and elsewhere.

116. Jamestown. Chautauqua Lake is 18 miles long, 2 miles wide, 1291 feet above tide water an
726 above Lake Erie. Its northern extremity is only 8miles from Lake Erie, and yet it empties i
waters by the Conewango, Alleghany, Ohio and Mississippi into the Atlantic. It is a beautiful sh
of water, bounded on its eastern side by gravelly slopin% anks, and on the west by more level an
in some places marshy shores It is excavated in the Chemung group, the Porta%? being along i
outlet and on the shores of Lake Erie below, but of much less thickness than further east.

116. Cornwall. Just south of this station contact of the Trenton slates (See Note 142,) and thi
Archeean rocks of the highlands; the former overturned and dipping beneath the latter. See als
Notes 130 and 126. N. H. DARTON.
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Buffalo, New York and Philadelphia, now,

'B., N.Y. & P.,, now W’n. N. Y. & Pa. R. R.,

Ms. WesternN. Y. & Penna. R.R.  Alt.|Ms. Rochester Division.—Con. Alt,
0;Buffalo.4¢ 9 c. Corniferous, 588/ 47 Tuscarora. 11 a. Portage. !
13 Elma. 10. Hamilton. 827|| 50 Nunda Ju. ekl
17|Aurora. 925 « & 11 a. Portg.|| 53(Nunda, «
églgallles’d :: 1176]_82[Swains. ke
olland. %5 v ¢
QQEProtection. Moraine. ‘¢ 1388 gg K.wl‘i'gmda. :‘
36|Arcade,185 1457|11a.Por.& 11b. Chem. : of
39! Yorkshi S « 1a56| 99 Portage.
s ‘I‘;ihsia;‘”e- U TR e Sy 64| Wiscoy. 11a. Por. &11 b.Chem.
50 Franklinville. [11b. Chemung. 1593 58 Filmore. 11 B O
57 Ischua. Vall'y drift, « 1341 oughion, b,
63 Hinsdale. « . «. 13e1] 75Caneddea. o
69,0lean.201 Moraine. « 143s] 91[Cuba. 3
76/Portville. « . 140) STINAISle. e
84 Eldred, Pa. 12, Catskill. 1443/106Olean. to Conglomer.
89'Larabees. “ 1481f 0[Olean, % <
97 Port Allegeny. « 1482/ 8/Alleghany. 11 b. Chemung,
107|Keating Summit. “ 1881f 9(S. Vandalia. 3
121E A 1024/ § 14 . Carboniferous,| 138. Carrolton. »
S Y summnit of hills. ;? %al;x;}anca. :‘
5{Red House. i
Pittsburgh Division.136 83|Wolf Run. «
0 Buffalo. 0 See Lake Shore R, R, |_c0iCorydon, (Pa.) 2
10 Hamlfurg-“' 4 Michigan Central Railway. 136
40 Dunkirk. < 5
49|Brocton. 11b. Chemung, 73 [Buffale. 9 c. Camitiagin
56| Prospect. o 1221 S P &
63 Mayville, « 1300 13|Chippawa. :
69 Summerdale. « 169 18 gl{aﬂm- iy [0, Fiagheie
73 Sherman. « 1568 ifton. (Can da).
79Panama. ¢ = Tonawanda Valley & Cuba Ry. 136
83 Clymer. s 1146 s
|~ (Continued in| Pennsylvania. (9)‘:]“1?0&. 5 11 a. Porfnge.
Johnsonburg. ¥
Rochester Division. 136 13TN_ Java. . o
T 0|Rochester.157 |5 c. Niag. 5b. Clinton,| 19/Curriers. “
6|Genesee Ju. . @ | 26/ Arcade, 11a.Por. 11, Chem.
12/Scottsville. 6. Salina. 36|Fairview. 11 b. Chemung.
20|Avon.111 9 c. Cornif, 6, Waterli.| 59 Cuba. o
26| York. 10 b. Hamilton. 30, Sandusky. “
B i ¥ d Lak io Railroad.136
33{Cuylerville. « Rochester an e Ontario Railroad.
85/D., L. & W, Cros. £, 0;Rochester. 5c. Niag. 6 b. Clinton.
39| Mt. Morris. 10 c. Genesee. Lake Beach. 5 a. Medina.
41|Sonyea. o
117. Tribes Hill. Good Trenton fossils at quarries and along outcro Canastota, Cazen-

ovia and surrounding country excellent ground for Lamellibrachiati of Hamiﬂ:on
and at Hamilton best locality for Homolonotus Dekayi.

R. P. WarrrieLp, Curator of

and there
useum of
Nat. Hist. of N. Y.

gz‘ougi

118. New Hamburgh. Wappinger Creek, entering the River here is bordered for nearly its

entire course of thirty
This belt of limestone,

miles from Stissin

like another one lying fu
the Hudson River shales of the County from%\’.

Mountain, mostly on west, b
rther east along the Harlem
E. to 8. W.; like the shales, it consists of dennded

ridges of limestone.
ailway, traverses

folds, dipping malnly eastward, often forced over so as to overlie the younger slates. These
limestones have lately been proved, on the evidence of fossils, to comprise at least the following

formations:

Strata of associated limestone and quartzose rock, of the Lower Cambrian,

containing Olen-

ia)
ellus trilobites. These are best seen at the bases of Stissing and Fishkill Mountains.

£3
3.
and sandstones.
4.
5.

shown at Rochdale and

Limestones and calcareous shales of Middle Cambrian or Paradoxides horizon.
The Upper Cambrian, or Potsdam, arenaceons limestones interstratified with calcareons shales

A prominent stratum, probably Calciferous, but containing mostly a new and unique fauna.
Its most characteristic locality is Rochdale, four miles northeast of Poughkee%sie.
Trenton limestone, with a fauna of Canadian type,

leasant Valley.
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Fonda, Johnstown and Gloversville Ms, Lehigh and Hudson River R. R. Alt.
Ms. Railroad. Alt, 0Grevaouri1s0 4o Hud T
i L 8 . Hu iver.
0 Fonda.13 4 b. Utica. 0. e Eas{ Chester. R
6!Johnstown, % BStrise. 3/Sugar Loaf. «
8lGloversville. 4 b. Utica and  800)1 41 ke, 4 a. Trenton. 542
4 a. Trgnton. 9| Warwick., 141 I 502
92| Northfie.d.180 4 b. Utica and 12|New Milford 6

1 a. Laurentian.

Lackawanna &

Pittsburg R. R.136

Olean Division.

Olean.
Gordons.
Postville.
White House.
Ceres.

Little Genesee.
Bolivar,
Richburg.
Friendship.
Narrow Gage Ju.
Angelica.

o O

10
15
18
20
29
38
44

11 b. Chemung.
[

€
[

& Conglom.

“

Chemung to Conglom.
11 b. Chemung.
€«

Lackawanna

Division. 136

SO

Nar'w Guage Ju.
Angelica.
Birdsall.
Swains.
Canaserago.
Rogersville.
Wayland.

16
24
29
37
41

=

Swains.
Nunda.
Junction.

10
-2

11 b. Chemung,
€«

11 a. Portage.
13

Ulster and Delaware Railroad.

Rondout.114

Kingston.
West Hurley.
Olive Branch.
Brook’s Crossing.
Broadhead Bra.
Shokan. 537
Boiceville.
Mount Pleasant,
Pheenicia.206
Fox Hollow.
Shandaken.

Big Indian.

Pine Hill.

Griffin’s Corners.
Dean’s Corners.
Kelly’s Corners,
Halcottville. 208
Straton’s Falls,
Roxbury.308
Moresville.
Stamford.209

159

<O W

12
16
17
18
21
24
27
82
83
36

89

44
48
51
53
67
69
65
74

1679

4 ¢. Hudson Riv.6
6.Water Lime,

7. Lower Helderberg.
10. Hamilton. 534

11 b. Chemung., 504
11 a. Portage.
« 504
11. Chem. & 11. Cats.
12.Catskill. 804
({3
[ 796
“ 1004
“« 1072
« 1218

« Lowest Pass|
{of the Catskill Mts.
12, Catskill 150

New York, Susquehanna & West'nR. R. 123

71

Quarryville, N.J.

4 ¢. Hudson River.142

72{Van Sickles. <4
75|Unionville. =5
78/West Town. L
81({Johnsons. Sk
83 Slate Hill, o
85 Spring Side. &
88| Middletown. «

‘West Shore R. R. 143
0/Weehawken,N. J.|144Trias; Trap dike
2|New Durham. 16 Triassiec. 4
6/Little Ferry. & L
7/Ridgefield Park. (7 L
8/E. Hackensack. o 54
9 Teaneck. = 98

10W. Englewood. £ s
12|Bergen Fields. & &
13/Schraalenburgh. J’ 84
16/Randalls. L 48
18| West Norwood. g e
19|Tappan, N. Y.144 o 74
21|Orangeburgb. f o
22|Blauveltville. £ 122
24|Nyack T’pike.145 < Trap.56
26| Valley Cottage. & 128
| 29/Congers, ( b
33/ Haverstraw.146 £ 12
37| Tompkin’s Cove. |147?Slates & limest’s.®

|
1
| 89
| 41

47
48
52

57

61

65
68
72

43

Jones’ Point.
Tona Island.
FortMontgomery.
Cranston’s.

West Point.
Cornwall, 116

Newburgh.138

Clark’s Dock.14?

Marlborough 150
‘Milton, Y
Highland.

11. Chemung.
208 “
6t

12. Catskill.
13

[

1878
1403

1501

“and Chemung.

1771

78 West Park.151
80 Esopus.182

83 Ulster Park.
88 Kingston.153
95 Mt. Marion,154
99 Saugerties. 154

1108 West Camp.154

1 a. Laurentian. 8

113 T
8
8
8

4 ¢. Hud. Riv.142 10
Hudson Riv.and 28
Cambro-Silu. limest.
8. Lower Silurian
limestones. 10

4 ¢. Hudson River. 10
4 ¢. Hud. Riv. Group.?
&% 9

g
€
[

9 ¢. Corniferous.
[13

118
145
182
1

9 a. Cauda Galli.
4 ¢. Hudson River,118

This limestone crosses the Hudson River obliqu
and Danskammer Point.
by inversion, the Hudson River shale.

are mainly of the Hudson River Group,
there Graptolitic layers, which are by some geologists assigned to the Utica slates.

south of Marlborouﬁh)
the limestone is we

shown overlying,
The shales throughout this County

ely in two strips,

between Hampton, (just

At theé north end of the New Hamburgh tunnel,

with here_and
D

108

59
158

1
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Ms. ‘West Shore.—Con. Alt./[Ms. ‘West Shore.—Con. Ait,
110, Catskill. 185 4 ¢. Hudson Riv.? °3 25§ Wampsville. 5 ¢c. Niagara. 450
115 West Athens, « 127|257 Canastota. 6. Salina. 483,
120! Coxsackie. « 137261 Canaseraga. b ARG
125/New Baltimore. “ 185264 Chittenango. - w1
128/Coeyman's Ju. «“ 177(268 Kirksville. £€ $29
133“Selkirk. ¢ 1438 270‘|.\Ian1ius Centre. ~ 412
141/ Albany. “ 18[(274 Dewitt. € 410
28 Cotymaws JH “ 873 esankc: . o
132'S. Bethlehem. « 202285/ Ambey. v 4
136 Feura Bush. “ 215288 Warners.
= & 2971290 Memphis, “ 405
New Scotland. |
e : % 827//295/Jordan. i L e
142 Voorheesville, § sy
= “ 812|300 Weedsport. #e £
146 /Guilderland. ]
147/ Fullers. & 288803/ Port Byron. e Ly
152/S. Schenectady. o 346 :5073‘“0“&1““.]&' z i
] e N Vo 309 Seneca River. *
___|Saratoga. 4 a. Trent. & 3 a. Cale.{l311/Savannah. “ 403
160 Rotterdam Ju. (4 b. Utica. ::Z 317 Clyde. o 389
161/ Pattersonville. s 324 Lyons. % Sk
168 Port Jackson. |4 a. Trenton. 28111329 Newark. o e
173 Fort Hunter. o 3941333 Port Gibson. ¢4 o
174|Auriesville. - 303 338 Palmyra. % 436
178 Fultonville. 4 b. Utica. 30211341 Macedon. & 472
183|Downing. : I‘:a d’;‘ 349 Fairport. e e
10 a. Laur. capped by|(353 Pittsford. - 470
187 Sprakers. *11 3 a. Calcifer. hills.|356 Edgewood. « 300
lQS,Canajoh!}rie. 4 a. Trenton. 3021360 Red Creck. 5. 542
194 Fort Plain. 3064 a.Birdseye, 4 a.Tren.{362 Genesee Ju. 5 ¢. Niagara. 5%
199 8t. Johnsville, (4 c¢. Hudson River.327|(367 Rochester. o
200, Mindenville. = 32111363 Maplewood. “ 2ra
204/ Indian Castle. - 339|365 Chili. £ 3
209 Little Falls. la. Laurentian. 382368/ Buckbees. = s
212 Jacksonburgh. * 888 1372 Churchrville. 6. Salina. 567
217 Mohawk, 4 b. Utica. 396 1374 Bergen. L 534,
219 Ilion. % 890 1381 Byron. ¢ o1
221 Frankfort. . 398337 Elba. k 169
225 W. Frankfort. & 4031399 Oakfield. (i 758
3‘29 % Utica. & ::Z 398/ Alabama. o oY
31|Utica. - 404/ Akron. 9 ¢. Corniferous. €78
238 Clark’s Mills. 4 ¢. Hudson River.516410 Clarence. < 708
242 Heckla. 5 a. Medina. 271415 Bowmansville. & 898
247|Vernon. 5 b. Clinton. 595 1423 E. Buffalo Ju. - s
252/Oneida Castle. |5 c. Niagara.  ¢85[426 Buffalo.14 “ 379

119. Poughkeepsic. From the north end of the New Hamburgh tunnel, with the exception
of a short strip of Potsdam limestone a little south of Camelot, Hudson River shales and grits
occupy continuously the east bank of the River as far as Rhinecliff and beyond, passing under
the city of Poughkeepsie. Also they form the west bank from Hampton to Rondout. At sev-
eral points there appear, without any definite divisional lines, layers of graptolitic. shales which
some geologists consider characteristic of the Utica Slate. Such layers occur in the R.
R. cuts at the dock opposite the N. Y. State Hospital for the Insane, and at West Park on, the

t

west bank above the City.

At a point immediately south of the Driving Park, and on the Spackenkill road are localities
of fossiliferous Potadam. At the first point tgere is a conspicuous fault between the Potsdam
and Hudson River Grours, which continues three miles southeasterly, striking the river in a
bold bluff south of Camelot. Here are extensive and valuable beds of moulding sand, which
are evidently in part at least derived from the disintegration of the Potsdam arenaceous lime-
stone. This fanlt is :dpart of the great system of faults described in Note 8. W. B. D.

120. Schodack Landing. The Hudson River shales in the neighborhood abound in graptolites
and about a mile and a half south are overlaid in apparent conformity by schists and limestones,
containing fossils of the Lower Cambrian group, the latter rocks makingthe third promout.ori along
the R. R.track sounth of the station. WEen the foliage is absent, the line of contact of the two
groups can be seen from the cars. .. W. Forp.

121. Aldany. Two miles below Albany at Kenwood in ravine near Knitting Mill is the fa-
mous locality for the Norman’s Kill graptolites in Utica Slate. Beds nearly covered by buildings

~ at present. The bed i{s seen near the middle of D. & L. R. R. cut. R w

Champlain deposits here. T. C CHAMBEELIN.



produces the thickest stone; at Syracuse, Auburn and

eneva, the 9. Upper Helderberg, generally
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Ms. New York City & Northern R. R.156 Alt.|| N.Y. Central and Hudson River R. R.
0/155 Street. 178 : Ms. Herlem Division. 162. 174,175, 176. Alt.
1 High Bridge. Limestone. 8/l O/New York. See Note 4.
8 South Yonkers. |[Middle Lauren. 145 9 Fordham, Middle Laurentian.
11N, Yonkers. % 164)| 11|Williams Bridge.{Limestone.
13/0dells. “« 119/[ 14/W. Mt. Vernon. e
15/Ashford. “ 16|Bronxville. o
18 Elmsford. 5 17|Tuckahoe. £ Marble.
20/E. Tarrytown. £ 20/Scarsdale. £6
21|Tarrytown. < 22{White Plains. Middle Laurent'n. 203
23/ Tarrytown Hts. g 387 31/Pleasantville. Limestone.  Marble.
27| Whetson’s. s 33|Chappaqua. «
80 Merritts Cors, “ 846/ 37/ Mount Kisco. «# Middle Laurentian.
32/Croton Lake. (5 40|Bedford. 29112 « Feldspar pro-
87| Yorktown. £ 489 | 45 Golden’s Bridge. 2 ¢ duced for pot-
38/ Amawalk. “ 384 47|Purdy’s. i « teries,
39| West Somers. g 517| 48 Croton Falls. = £ a8
42 Baldwin Place. . 621 | 53 Brewster’s. 414/L, Laure. Iron ore W.
44| Mahopac. Lower Laurentian.641|| 56/Dykeman’s. ¢ on summit.
47 Crafts. £ 482/ 61{Patterson. Camb. Silurian 1, s.
49/Carmel. p 519/| 64/ Pawling. %
62/ TillyFoster Mines & 401 71 South Dover. 415  « Tron ore W.
54 Brewster. CJ 406 TGlDover Plains. ¢ Limest. on E.
122. The limestones and sandstones used for flagging and building in the various cities
along the line of the N.Y.C. & H. R. R. R., are as follows: At Albany and Schenectady, 4 ¢. Hud-
son River; Utica and Rome, 4 a. Trenton limestone, generally of the Birdseye portion, which |

the Onondaga or lower portion of it; from Rochester to Buffalo the 5 a. Medina sandstone is the
favorite for these purposes. Some 5. Niagara limestone are used at Rochester and 9 Upper
Helderberg or Corniferous at Buffalo, especially for lime burning. But the best flagstones are
from the Hamilton and Chemung formations, and generally come from the shores of Cayuga
Lake. Large quantities of flagstones are also brought from the upper Fart of the Hamilton group
in the higher parts of the Helderberg, and from the same geological position along the west
side of the River Hudson from below Catskill as far as Kingston,

123. By Mr. Nelson H. Darton, of the U. 8. Geological Survey. Mr. Darton prefers to use
the term +a. Trenton rather than Hudson River for the wide areas of slates in range and ad-
jacent counties, which contain a mixed Hudson River and Trenton limestone fauna, but for the
sake of uniformity Hudson River is used throughout the chapter,

124. Meadow Brook. About three-fourths of a mile east, the railroad ecrosses the ridge de. *
scribed in note 126. The red grits near this station are the some as those in the ridge there de- =
scribed, brought up by a synelinal. N. H. D. |

125, Caledonia and Stafford, two of the best places in the State for silicified Upper Helder-
berg corals. Akron also. Excellent corals at Le Roy. . P W, !

126. Cornwall. Just west of this station is a ridge composed of red and grey conglomerates
gimilar to those near Highland Mills and probably near Oneids in age. It is flanked on the western -
side by Lower Helderberg limestone from the Waterlime to the Delthrysis shaly limestone, the &
latter holding a bed of Limonite and plentiful fine casts of about a hundred varieties of fossils. i

The occurrence of this fossiliferous rock so far from the main mass of the formation is very in-
teresting. See also Note 124. . H. D.
127. ~ Passaic. South of this station the palisadal front of the First Watchung or Orange
Mountain is in sight. This long canoe-shaped ridge and some others behind 1t to the west and
south are capped by the outcropping edges of great sheets of basalt lavas, which were outpoured
at intervals on the floor of the Triassic sea during the deposition of the formation. The upper
surfaces of these sheets, when not too deepl{ eroded, are deeply vesicular and at some points
they are exposed in contact with unaltered shaly sediments. The more or less vesicular and alt-
ered bases of shese sheets lie with })erfect conformity on the shales, which often extend for
some distance up the steep sides of the ridges and dip at low angles westward. Basal contacts
in the quarries on the ridge slopes southeast of Paterson may be seen from the cars and are
fine exposures in the deep gorge, Into which the Passaic River falls in crossing the First Wat- =
chung ridge in Paterson. . H, Darron.
128. Turner's. On emerging from the highlands north of Greenwood the line of the road pass-
es over a broad valley encirling and extending northeastward from Turner’s, and is in greater part
Zmderlald by limestones of undetermined, but probably Lower Silurian age, and by sl&te;zI ofI')l‘ren-
on age. i He VD
129, Monroe. A mile west of this station a synclinal holding Middle Devonian is crossed, but
no outerops are visible from the cars. These rocks extend for many miles southward into New
Jersey. In New York they form Bellvale Mountain to the Erie R. R. and thence extend northward
in the high, rough, donble crested ridge known as Schunemunk Mountain. The lower members
are ﬂa%i’tones and slates, the upper a coarse pebble conglomerate, Ina flagstone quarry, two miles
N. N. W. of Monroe, the remains of Devonian plants are quite abundant. In the valley westward
the series is underlaid by a white Quartzite succeded by limestone holding an Upper Silurian
fauna and an unfossiliferous limestone lying on Gneiss. The two last are exposed in the railroad cut
a mile east of Oxford. This gneiss is flanked on the west by an inconsiderable thickness of lim
stone which is overlaid by the slates which are thence exposed nearly to Oxford. N. H. D.




A
NEW YORK. 138
N. Y. Central & Hudson River R. R.—Con. [I\s N, Y., New Haven & Hartford R. R. Alt.
Ms. Harlem Division.—Con. Alt.
82(Wassaic. Cam.-Sil. Schists. O/New York.178 [See Note 4.
84/ Amenia. Ll 12(Williams Bridge. 4
87 Sharon. « « «Burd’'n's gun 1 d. Montalban,
93 Millerton. 703} « <¢har’l iron oreW EMogat, ¥ srion. probably,.
97 Mount Riga. ¢ «1, 8. (Summit).|| 18New Rochelle. ol 70
100 Boston Corners. « « « Jronore W.| 22|Mamaroneck. &
106/ Copake. « ¢« «Tron Works.|| 25/Rye. £
109 Hillsdale. 671{Cambro-Silurian. 27|Port Chester. 7
116/ Martinsdale. L o 30/Greenwich. &
120 Philmont. 4 ) 31|Cos Cob Bridge. £
126 Ghent. . & 35|Stamford, Conn. o
127 Chatham. & ) 7
All thetlilron orte _is pr?du.fl:ed gn the west side—! Harlem River Branch.
none on e east side of raliroad. T -
N. Y., Rutland & Montreal Ky, (1) garlem Rl.ver. Montt}lban or Meta-
: : R ort Morris. morphic. See Note 4.
! 0/Chatham 4 cor. |4 ¢. Hud. Riv. Group.|| r5|wWest Chester. “
1 5 Chatham. Cy @ 19{New Rochelle. «
11 Rider’s Mill, «“ B e
18 New Lebanon. & = Middletown Branch. 164
27|Lebanon Springs. LS &
31’1\'_ Stepr}llexftlc‘)ng. “ @ |0 New Britain, 16 Triassic.
34 Centre Berlin. « ] %
30‘Ber1in. « i, 13|Middletown.
44 Petersburg. & 7
45 N. Petersburg. % P2
47/T. & B. Junction.|2. Cambrian sl.
53|Bennington, Vt. |3. Lower Silurian 1. s.

130. Greycourt. West of the Oxford limestone to the Blue, or Shawangunk Mountain, at Otis.
ville there is a rolling countrﬁ underlaid by Slates, which have been recently found to be Tren-
ton in age. (See Note 142.) They extend northeastward to the Hudson River and south across parf
of New Jersey. They are underlaid by limestones, which hold Lower Silurian faunas. N. H, D.

131. Suffern. short distance east is Union Hill composed of a thin sheet of trap lying
upon heavy beds of Conglomerate. ; . N.H.D.

132. Sparkill. At many points south of here overlying stata are found in contact with
Palisade trap sheet, as stated in Note 5. North of this station the R. R. crosses the sheet and
skirts the east side of the ridge at a considerable altitude. The under contact of trap an
sandstone 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
and skirts its western base to Sparkill where it recrosses to Piermont. A few hundred yards 8.
E. of the station, and in sight from the cars, contact of trap and overlying shales is exgosed in
a small quarry. N. H. D.

134. New Durham. Three-fourths of a mile east in a cut at entrance to W. 8. R. R. tunnel
the dike structure of Palisade trap is exposed at unconformable contact with overlying l;mu:l-
stones. . H.D.

135. Granton. 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. Rochester. Shales below falls filled with corals and Brachiopods of Niagara group. En-
tire Clinton exposed and many layers filled with excellent fossils. ‘Several beds of graptolites
known by the black color of the seam. Lower fall gives limestone filled with Pentamerous Elong-
atus and below Medina sandstone with fucoides, ete. 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. The entire water-front is composed of Hudson River shale, while that part
of the city west of West street is on the belt of limestone which_ crosses ;the river from New
Hamburg in Duchess County. On the river road three miles north of the cltg, there are highly
fossiliferous led%es of the Trenton group, containing the Coral Solenopora Compaeta, and very
large Crinoid columns. With this exception this ireat belt of limestone from Hampton to Long
Pond appears to be entirely without fossils. comparison with the more northern ex-
tension of the belt makes it probable that besides the Trenton, Calciferous and Cambrian strata
are present. Snake Hill to the south and Cronomer’s Hill to the west, are Archsan
gneiss. W.B.D.

139. Mt. Jo%. Road crosses Palisade trap sheet.

140. Eagle ridgc. At Eagle Bridge, Cambridge and Granville, the raflroad passes over a
parrow strip of Hudson River 8hales flanked on either side by broad masses of Lower Cam-
brian or * Georgia ” shales and limestones, which are not more than a mile distant, or less.
At Salem a broad belt of Hudson River shale lies a short distance to the west. Fossiliferous
localities of the Lower Cambrian have been found near Shushan, Salem, Rupert and Granville.
(Some of the chief localities described are one mile south of S8hushan one and one-half mileg

e85t and west, and one mile south of N. Greenwich (near Salem) two miles south of North

Granville, and at Low Hampton, just west at the crossing of Poultney River.) W.B.D.



.

134 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (N.Y.)

Ms. Boston and Albany Railroad. Alt. Ms, Hartford & Conn. Western R. R. Alt,
0/Albany. 4 ¢. Hudson River. 32{/ 0 Rhinecliff. 4 ¢. Hudson River.
1/Greenbush. & 24|l 3 Rhinebeck. &
9|Schodack. 208 Doubtful, 174,175&176{| 7 Red Hook. 2-4 Camb. Sil. Schists.

17/ Kinderhook. “ 3181/ 11 Spring Lake. 3
20iChatham Centre, & 31511 17 Jackson Corners. ¥
24/Chatham,.168 4 c.Hud. Riv. Gr'p. 462|| 25 Ancram. .2
29iEast Chatham, & 69111 35 Boston Corners, [3-4 Camb. Sil, Limest.
34/Canaan.178 = 869]1 42 State Line. &
39|State Line, “ 914 | See Con|necticut.
(Continued in Massachusetts). Newburgh, Dutchess & Conn, Rallroad.164
Hudson & Chatham Branch. 0/Dutchess Junc. |4 ¢. Hud. Riv. Group.
0 Hudson. 4 b. Utica. 2/Matteawan,170 A iRl
4‘ Claverack. Doubtful. 4 Glenham,170 £ 316
9 Millerville, s 6 Fishkill. Calcif.-Trent,(?)1's,218
11 Pulver’s. £ 11|Hopewell. L 253
15 Ghent. G 13|Clove Branch Ju. S 289
17 Chatham. 4 c. Hud. Riv. Group.| 77(Sylvan Lake. «
. New York & Massachusetts R. R.164 || 19 Billings. 4 ¢. Hudson River.8¢1
0|Poughke’psie.119 4 ¢. Hud. Riv. G'p.179|| 25|Verbank. < 5
6/Pleasant Val.165(4 a. Trenton, 30 Millbrook. g 568
11|Salt Point.266 |4 ¢, Hud. Riv. Group. || 87|Bangall.171 £
18/Clinton Cors.1¢7/4 ¢. Hud. Riv. Shale. || 40|Stissing June. < Lad
16| Willow Bro’k.68/Cambri.(?) limestones.|| 45/Pine Plains. Cambrian(Upper?)470
18 Standfordville. |4 ¢. Hu. Riv. Shale,3238|| 47 Bethel. 3 a. Calciferous.
20 MeclIntyre. Calciferous limestone. Calciferous and 505
21 Stissinyg.w? 2 4 and 2 a Cambrian, 50 Shekomeko.172 Upper Cambrian.
27/Pine Plains. 470123 and 2 (?) Cambrian.|| 52{Husted. Cambrian (Upper?)
31|Ancram L'd. Ms. cd 570/! 54 Winchell’s. 4 ¢. Hudson River,687
37 Boston Corners. € 788/| 59iMillerton. Calciferous-Trent.?702

141. Warwick. At Edenville, four miles west, compare the “blue limestone” of Primor-
dial or Loter Silurian age with the “white limestone” of the Archsean, which there crop out
in parallel and almost contiguous ridges. The Archesan limestone is highly crystallized and
contains many crystals of foreign matter. W. B. D.

142. This series of slates, occupying large areas in Orange County, New York, and extend-
ing southward into New Jersey, contains a mixed Hudson River and Trenton limestone
fauna, and should perha&q be designated Trenton. (See Note 123.) N. H. D.

143. West Shore R. R. Stations from Weehawken to Nyack Turnpike are by Prof. W. B.
Dwight of Vassar College, thence to Cornwall by Mr. Nelson H. Darton, U. 8. Geologist,
thence to Esopus by Prof. Dwight, and thence to Albany by Prof. Dwight and Hon. James
G. Liudseg of Rondout. From ilbany to Buffalo the tables are by Prof. H. 8. Williams of
Cornell. On this portion see notes on New York Central, running nearly parallel.

144. For stations in N. J. see also New Jersey Chapter.

145. Nyack Turnpike. From some distance south of this station and thence northward,
this road skirts the western side of the palisade trap sheet, and crossing it in a tunnel north
of Congers, follows its eastern side to Haverstraw, where the high ridge formed by the trap,
curves westward to the highlands. In the cut at the southern end of the tunnel the highly
altered sedimentary beds are exposed, abutting against the steep trap dike, while.on the east
side of the ridge, they are exposed dipping gently beneath the trap, indicating the dike
and sheet structure described in Note 5. N. H. D.

146. Haverstraw. One mile north of the station there is a cut through 16. Triassic cal-
careous conglomerate. A few hundred feet farther, on Stony Point, the deep cut gives fine
exposures of some members of the Cortland series of intrusives and metamorphics. N. H. D.

147. Tompkin's Cove. Extensive quarries of blue and grey limestones near station. Aﬁe
of the beds uncertain but probably Lower Silurian. They are separated from the Archesean rocks
of the highlands by black slates of unknown age, which are exposed at many points in this
vicinity and southward to POI;]{PEOH, N. J. N 2H., . Di

148. Hamburg. Eighteen Mile Creek and vicinity are most excellent localities for Ham-
ilton fossils, along lake shore and up stream a short distance and also at Hambmi{g' iIP {;,Vu;.tmg
on . . P. W.
Sub-aqueous drift; lake terraces along the lake shore to Ashtabula. (CHAMBERLIN.)

149. ark’s Dock. Interesting clay beds of the Champlain Period deposited in the form
of three inverted, truncated cones, instead of horizontally, as is usual in the beds Iinin%both
banks of the Hudson. W. B. D.

150. Marlborough. Hampton Point, three quarters of a mile south is the northern edge of
the limestone belt crossiii% from Duchess Countl{, (See Note 118.) and passing to the west of
Newburgh. Here Kerr's Hydraulic Cement Works are now in successful operation. The lime-
stone is apparently Cambrian with perhaps Lower Silurian. See Note 138. W. B. D.

151. West Park. On the north side of a railroad cut just south of Hazen’s (or Adam’s Dock)
and between one and two miles south of the railroad station, slabs of slate covered with exce]len{
graptolites, may be obtained. These are referred by Prof. Whitfield to the Utica slate; by
some other geologists to the Hudson River Group. W. B. D.
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Ms. New York & New England R. R.164 Alt. [Ms. Troy and Boston.—Con. Alt.
0 Newburgh.13¢ |4 ¢, Hudson River. 26/ Hoosic Junction. |4 c. H. Riv. & Georgia-
1|Fishkill.118 ¥ Shate Line 4 c. Hud. Riv. and
4/ Matteawan,170 ¥ 3 Calcif.-Chazy-Tren.
8/Fishkill Village. |Calcif.-Trent. I's. 313|} 27/Hoosic Falls. 4 c. Hudson River.
10, Brinkerhoff. § 22311 20'Hoosac 4 c. Hud. Riv. and
14/Hopewell. gt 3 Calcif.-Chazy-Tren.
19Stormville. & 32/Petersburg. Calcif.-Chazy-Trent.
22/Poughquag. £ 36/North Pawnal. < | %
25 Pawling. = L 43| Willi'mstown.1638 s G L
31|Patterson. urentian, ~ : Hudson River and
33| Towners. e Las{{ 4PEIERIRiGN Calcif.-Chazy-Tren.
38 Brewster. £5 406l 48/North Adams. |Calcif.-Chazy-Trenton,
B F 3
PR Flede ! Greenwich and Johnsonville Railroad.
Troy and Boston Railroad.164 Washington Co. 164
(Fitchburg Railroad.)163 9/ Johnsonville. |4 ¢. Hudson River.

0/ Troy. Hud.Riv. and Georgia.|| 5 Lee’s. o

4 Lansingburgh. “ 6,S. Cambridge. “

9 Melrose. " 8 W. Cambridge. 4
13/Schaghticoke. « Trenton?)| 10 Summit. 3
14| Valley Falls. 4 ¢. Hudson River. 13|Easton. Lower Cambrian,
17 Johnsonville. 4] 16 Greenwich. ‘s
21 Buskirk’s. 4 c. H. Riv. & Georgia.
24 Eagle Bridge. 5

152, Esopus. On leaving the river in Esopus, before crossing Rondout Creek, going north
the road crosses the ends of a syncllnal arch; the first rock is nearly vertical section o
Niagara, then Waterlime-Pentamerus, Catskill Shaly, Upper-Pentamerus, Catskill-Shaly, Pen-
tamerus, Upper Pentamerus. After crossing the creek, the road enters a tunnel the south
end of which is Catskill Shaly, the middle section Upper Pentamerus and the mnorth end
Oriskany, all nearly vertical. After the tunnel is passed the Cauda Galli is entered and per-
haps Schoharie Grit, and then Corniferous and it may be the Onondaga. b 2

153. Kingston. Unconformability of Lower and Upper Silurian well shown here. Remark-
| able contortions of strata. Fossils abundant. At Rondout, now included in the ecity of Kings-
ton, are seen Hudson River Group; Oneida; Coralline limestone of Niagara Group; all the di-
visions of Lower Helderberg; Oriskany; Cauda Galli and Corniferous; all but the last two
&ite fossiliferous. At old Kingston, on Esopus Creek, Marcellus and Hamilton. Immense

ment quarries in Helderberg limestones.

See ‘‘Non-conformity at Rondout” by W. M. Davis, Am. Journ. Science, Nove‘r‘v;ber, 1D883

] Station is on terrace of Alluvium and Drift overlying Corniferous, which crops out mn a
i higlh ridge to the eastward, dipping to the northwest. To the west bluff of Marcellus over-
g Corniferous. ' J. G. L.

l 154. Mouns Marion. The road (going north) continues on Corniferous 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. W o
: At Glenerie a little over a mile southeast from Mount Marion station along the east bank
igf Slaugerties Creek, are abundant exposures of Oriskany, crowded with ﬁnel% wgatll)lered
* fossils. . B. D.
! 155. Catskill. The Helderberg rises sharply to the west nearly all the way to Coeyman’s.

156. By Prof. C. H. Hitchcock.

157. Canandaigua. Go up the lake six miles to Monteith’s Pt. up ravine, most excellent
Hamilton fossiis, all classes. Also all along lake shore to Black Pt. Heads of Monteith’s ra-
vine, Genesee slate with plants, and gas springs. R. P. W..

158. Knowersville and Guilderland. Go up mountain to first platean, rocks filled with Low-
]er Helderberg fossils, Tentacutites and Leperditia at base of vertical layers. Thompson’s Lake
|

one and a half miles back from top of bluff at Indian Ladder road, Schoharie grit and Up-
ggr Helderberg fossils. Also Clarksville 12 miles southwest of Albany has yielded immense num-
rs of Lower Helderberg Bryozoans and Corals. R. P. W,
f 159. Schoharie. In the hm east and west from the vma%f the entire Helderberg series
oecurs, and fossils are numerous in the Coralline limestone. Lower Helderberg, Oriskany sand,
Behoharie grit and Upper Helderberg. R. B.'W.
160. Darien. Best locality in the state for Hamilton in streams at Darien Citg, and also
two miles west of Darlen Centre in small stream at Mijlldam, and for one mile below slate
road Corals and Shells. R. P, W,
161. The formations are given on this road aggroximsbelﬂ/, no definite information having
been published. From Dannamora to Lynao Mt th the Laurentian and the Potsdam are
given, im!?]ying that both strata are in the neighborhood. W. B. D.
162. Revised by Prof. C. H. Hitechcock., From Pawling to Chatham Prof. Dwight prefers
* Calciferous ” or * Calciferous-Trenton.” This limestone, he says, is the eastern fork of the Copake-
Hillsdale belt of which the Wappinger Valley limestones are the western fork. Calciferous fossils
occur in it. Cambrian strata may be present. At North East Center, one and one-half miles south of
Millerton, Calciferous fossils occur on Edward Clark’s farm.
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Ms. Ogdensburg & Lake Champlain R.R. Alt.| Ms. Catskill Mt, & Cairo Railroad.164 Alt.

0{Ogdensburg. 3 a. Caleif. 20 ms. 248|| 0 Catskill Landing.|4 ¢. Hudson River.
9|Lisbon. £ 1|Catskill. 7 Low. Helderberg 1’s.
17|Madrid. £ 8/S. Cairo. o
25{Norwood. ¢ 14|Mountain House. g€
28/Knapps. 2 b. Potsdam, 53 ms. || 16/Palenville. &
36{Brasher Falls. ¥ Stony Clove and Catskill Mt. Railroad. 164
41|Lawrence. b 0/Hunter. 12. Catskill s. s.
47| Moira. o 2 Kaatersville Ju. iy
56/Bangor. i 4 Stony Clove. o
61(Malone. f 6/Edgewood. “
73|Chateaugay. 1 a. Laurentian, 5 ms.|| 9|Lanesville. «
81|Cherubusco. 2 b. Potsdam, 36 ms. || 19 Chichesters. “
89|Ellenburg. by 14/Pheenecia. =z
90{Dannemora. 5 1356
97|Altona. “ Kaatersville Railroad.
103|Mooer’s Forks. £ 0|Kaatersville Ju, |12.Catskill s. s.
106|Mooer’s Junction.|3 b. Chazy. 8 Kaatersville. &

114{Champlain. 3a.Cal.&8b.Chazy,4ms

118/Rouse’s Point. {3 b. Chazy, 2 miles. Long Ysland Railroad. 3
122|Alburgh. 4 b. Utica, 13 miles. O/Hunter’s Point. |20. Quarternary, with
126/ Alburgh Springs. “ 10{J amaica. Tertiary or Creta-
138|Swanton, 4 ¢. Hudson River. 19 M}ueOh_:.. ceous. 1
136/Swanton June. “ 25|Hicksville. & §
142|St. Albans, Vt. |2 b. Potsdam, 6 miles.|| 29/Syosset & 1

163. Wiliiamstown. An important point in the typical area of the original Taconic Series.
Recent researches of laborious stratigraphic and paleontological field-work, have at last result-
ed in securing, in general, a well-assured stratigraphy for this entire Taconic region includ-
ing the great synclinals of limestones, shales, schists and quartzytes of the central moun- ‘
tain ridges and the adjacent rolling country on the east and west flanks. The most recent and
extensive discoveries of fossils were made by Mr. C. D. Walcott in 1887 and in one or two =
ﬁears previous. Stratigraphic maps have been lately published by Prof. J. D. Dana, and by

r. Walcott. These show beyond question that the main central ridges of Taconie rocks con-
gist of Potsdam, Calciferous, Chazy, Trenton and Hudson River strata, flanked on the east by
a belt of Potsdam and pre-Cambrian rock, and on the west by a wide belt of Lower Cam-
brian somewhat intermixed with Hudson River Shales.

Some of the principal localities of fossils are at Pownal, and three miles south of Ben-
nington, Vt., north side of Graylock Mt., Mass. near Hoosac, and Hoosic, N. Y. and at other
points for which see Note 140. W. B.

164. By Prof. W. B. Dwight, of Vassar Collge.

165. Pleasant Valley. Fossiliferous Trenton in cut near north of depot and in quarry, one half
mile south. Calciferous limestone in ridges west of the Trenton, at quarry, ete. Fossiliferous
Potsdam limestone a little northwesterly from railroad station. ‘Hudson River shales on each
side of the belt of these limestones. About half way between this and Salt Point_ fossilifer-
ous Potsdam mainly composes hill on east side of the railroad near the school house. W. B. D.

166, Salt Point. Limestone belt passes to east of depot through Hudson River shales. At
Clinton Corners passes west of station, Exposure of Trenton and Calciferous limestone with
a little Potsdam at Wallace’s quarry one mile south of Salt Point. W. B. D.

. t'167' Clinton Corners. ILimestone of Potsdam and Calciferous groups occurs northwest of
station.

168. Willow Brook. A ledge of quartzite of Lower Cambrian occurs near the station toi

oL o
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the southwest and some of the limestone may belong to the same horizon.
169. Stissing. Station stands on one of the Wapﬁmger limestones, which appears in place
in a little gully near track and in cuts to the north and south. Being without fossils its age
is .uncertaln, but probably either Potsdam, Rochdale or Trenton. Between this limestone and
the base of Stissing Mountain (Archsan gneiss) is a strip of red shale of the Olenellus
group. On ascending the southern slopes of the Mountain, the red shale is succeeded
y an underlying stratum of Iimestone of the “Olenellus” group, containing Hyolithellus
Micaus; underlying this a little higher up the declivitf is quartzose rock also of the “Ole-"
nellus” group and immediately overlying the gneiss. In some spots this quartzyte is ferru-.i
ginous and highly fossiliferous containing Olenellus asaphoides and other fossils. W.B.D.
Matteawan and Glenham. The stations (Newburg, Dutchess and Conn.) stand om
shales of the Hudson River Group, which near Glenham become in some localities greenish®
and also bright purplish red. Ledges of an impure irregular granite appear at some points
near Fishkill Creek surrounded by shales or limestones.” On the southern side of the creek
in Matteawan and Glenham are conspicuous ridges of limestone belonging to the Wappin-
ger Valley series, but not yet exactly determined by fossils, On farm of Mr. Charles M. Wol-
cott, southwest from Matteawan and three miles from the Hudson River, quartzite of the
Lower Cambrian crops out, immediately overlying the gneiss rock of Flshki{{’ l\ldaountain

171. Bangall. A broad belt of Calciferous and Cambrian limestones stretches northerly
from Bangall for about a mile and a half along the Hull’s Mills road; the Calciferous is quit
fossiliferous at some points. In this vicinity there are numerous faults between the Hudso!
River Group, and the two stratigraphic components of the limestone. W.B.D.
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‘Hs. Long Island Railroad.—Con. Alt.i Ms. Long Island Railroad.—Con. Alt.
34 Hun_tington. 120. Quartenary, with'| 10/Jamaica. 20. Quartenary.
40 Northport. Tertiary or Cretaceous./| 16|Valley Stream. of
89 Port Jefferson. < 1I"19!0cean Point. 5
80 Farmingdale. %3 21/Far Rockaway. o
65 Manor. o | 25/Sea Side House. '
94 Greenport. e |"22|Freeport. «
~ 0 Hunter’s Point. gt 36/Babylon. “
3 Woodside. s || 47|0Oakdale. 5
4 Winfield. % l 54 Patchogue. $
5N ewtown. = | Staten Island Railroad.
8 Flushing. i | 18 ¢. Cretaceous.
9 College Point. 3 0 Stapleton. (Plastic clay forma-
11 Whitestone. b tion.)
14 Brookdale. - Richmond. “«
L T0 Brooklyn. 20. Quartenary, 11|Pleasant Plains. >
8 Richmond Hill. = 13|Tottenville. s«

172. Shekomeko. An independent strip of limestone about six miles long extends from
*The Square” two mile south of Shekomeko, ug the valley to Pulver’s Cormers. It consists
jof Calciferons, and probably the Potsdam, which runs frequently into calcareous shales. At
Husted Station, the latter formation skirts the west flank of Winchell’s Mountain, and is well
gshown in a deep cut just north of the station. In a cut south of the Shekomeko Station is
conspicuous fault between the Calciferous and Hudson River Group, and sa little further
gouth, the Calciferous contains fossils. W. B. D.

173. Canaan 4 Corners. The limestone belt between Canaan 4 Corners and State Line Station
hich with® the overlaying argillaceous and arenaceous rocks, formed a portion of the origimi
¥‘Taconic Series” of Emmons, have recently been shown Ly indisputable Baleonwlogica! evi-
ence to belong, in part at femn, to Lower Silurian formations. Fossils have been recently
iscovered at the railroad tumnel (No. 290) and south of it, also on Drowne's farm one mile
ast of Canaan 4 Corners. These fossils indicate certainly Lower Silurian strata, d}robably
f the Trenton and Calciferous groups. See note 163. W. B. D.

Geology 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 untii within a few years. In the
State geological survey of forty-eight years ago, the slates were assigned, for stratigraphic rea-
gons, to the Hudson River Group, and the limestones without any evidence of any value
Herived from fossils, was assigned to the Calciferous and Trenton groups. Afterwards, the
putire mass of rocks was indefinitely assigned to the Quebec Group and was so designated
in the first edition of this Guipe. The difficulty of ascertaining the true order was much in-
reased from the fact that the strata are much metamorphosed, flexed and faulted.

It is now known, on abundant paleontological evidence, that the shales and schists with
ome attendant “grits” are of the Hudson River Group, and rhaps of the Utica Slate; and
at the limestones and some quartzytes are Cambrian or Silurian, that is, comprising strata
ither of the “Georgia” [“Olenellus”], Paradoxides, Potsdam, Calciferous, or Trenton.

It is certain that tne three latter formations are largely represented. The fossils are
nique and im’formnt, but they are in general altered, fragmentary, difficult to obtain and
ifficult to study. W. B. Dwignr,

A general sketch of the geology of this region is given in Notes 176 and 176 by Drs.
Hdunt and Dana, who represent diverse views on someof the important questions connected
ith the stratigraphy, and much information will be found in the tables and notes on
Btations 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
ocks of the Highlands, a great development of the gneiss and mica-schists.of the Montal-
n and of two other and very unlike series. The first of these is the Lower Taconic, con-
jisting of the Stockbridge limestone with quartzites and peculiar slates. This series together
With the Primary crystaline schists, stretches up northward, passing along the southeast side
Bf the Highlands, and occugyin rtions of Eastern New York and Western New England.

n the northwest side of the Hv’x lands, extending northwand along the valley of the Hud-
on, and as far as Lake Champlain, is found another series, variously designated as the
adson River Group, the Taconic Slates or Upper Taconic series of Emmons, and the Que-
ec group of Logan. These rocks have been supposed to be Upper Cambrian or Silurian,
tica, Loraine and Oneida) but are now believed to be chiefly of Lower and Middle Cambrian
ges. They are generally disturbed and often inverted, and include small outliers and in-
olved portions of Upper Cambrian and occasionally of Silurian strata. This Upper Taconic
Cambrian group is distinet from and superior to the Lower Taconic. It is impossible in
he present state of our knowledge of their distribution to define the limits of these various
oups of strata to the east of the Hudson, or to say at what stations the Upper Taconic,
‘ae wer Taconle (Taconian) or the Primary rocks are met with. . S. HoNrt.
Nore.—Dr. Hunt here uses the terms Cambrian, etc. as given in the first edition. See Note 2,
o Dr. Hunt's table in the Introduction.

176. To the north of Putnam County, N. Y., whose rocks are with small exceptions
hean, there is a large development along the boundary between New York and New
bagland of the “Lower Taconic Series” of Emmons, consisting of limestone, called in part

Stockbridge limestone, with hydromica and mica-schists and quartzite. These rocks
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extend northward over a portion of Eastern New York and neighboring portion of Connecticut,
Massachusetts and the southern half of Vermont. The limestones have afforded Lower Sil-
urian fossils in Canaan, %see Note 173), Columbia County, New York and in West Rutland
and elsewhere in Central Vermont. The rocks near Poughkeepsie were made part of the “Low-
er Taconic” and have recently afforded Lower Silurian and some Cambrian fossils. The
slates were formerly all referred to the Hudson River Group. In Rensselaer Co., N. Y., oc-
cur slales and other rocks made “Upper Taconic” by Emmons, containing Cambrian fossils
and similar rocks occur in parts of western and northern Vermont. J. D. Daxa.

Note on the Glacial Drift on Long Island
by Mr. Warren Upham, Assistant U. S. Geologist.

177. On Long Island the terminal moraine of the continental ice-sheet extends from Fort
Hamiltor twenty-four miles in a nearly northeast course to Roslyn;thence it runs nearly due
east sixty miles to Canoe Place and the Shinnecock Hills; next it turns northeast abouteight
miles to near Sag Harbor; and thence its course is east and east-northeast about twentg-ﬁve
to Montauk Point. This range of hills long ago was called “The backbone of the island.”

From the Narrows to Roslyn, this moraine varies from 100 to 250 feet in height, is mainly
composed of nnmodified drift, npper till on the surface, with glaciated pebbles and boulders
in deep excavations. Its irregular contour is well seen in Greenwood Cemetery and Prospect
Park and at Ridgewood Reservoir.

East of Roslin it is almost wholly composed of modified drift, being waterworn grav-
el and sand with few or no boulders. These deposits are stratified, but often with oblique
bedding and seem to constitute the entire mass of hills from 200 to nearly 400 feet hi%h.
Harbor Hill, a half mile east from Roslyn is the highest, 384 feet above sea, and is of this
kind. In the same class are Jane’s Hill, 354 feet; Rutland’s, 340 feet; Osborn’s or Bald Hill,
a few miles southwest from Riverhead, 293 feet, The portion of this moraine forming the
})eninsula of Montauk, ten miles long and 150 to 200 feet high, is stratified, but contains
requent embedded boulders, which are also spread over the surface.

Long Island, south of this series of hills, consists of plaips of fine gravel and sand &
to 10 miles wide and 100} long. The north portion at the foot of the moraine is 50 to 150
feet above sea, from which height they slope southward. Numerous ancient water courses 10
to 25 feet deep and 100 to 300 feet wide cross from north to south. In some cases these
channels continue beneath the the sea level of the southern bays to the beach ridge, by
which they are divided from the ocean.

A later terminal moraine 100 to 200 feet high, formed during a halt in the final retreat
of the ice-sheet, of modified drift, except near éreenport and Orient, forms the north shore
from Port Jefterson to Orient Point. It is separated from the extreme moraine by plains, alzo
crossed by old channels of drainage.

Glacial Notes,
By Pror. T. C. CHAMBERLIN,
Of the United States Geological Survey and State Geologist of Wisconsin.
178. Roches Moutonnees at New York and for several stations east on the N. Y. & N. R. R.
179. Champlain.
180. Striee.
181. Between Syracuse and Rochester drumlins have very fine development.
182. Between Victor and Fisher's, kame-like, semi-morainic hills are well developed.
183. Kame-like, semi-morainic hills.
184. Kame-like gravel hills,
185. Glacial flood deposits,
184. Gravel hills and terraces.
187. Moraine,
188. Valley drift, kame-like knolls.
189. Sub-aqueous drift.
190. Valley drift.
191. Morainic and glacial flood gravels.
192, Moraine and sub-aqueous drift.
193. Morainic(?) hills.
194. Bub-aqueous_till; striee.
195. Morainic(?) knolls.
196. Morainic glacial flood gravels.
197. Sub-aqueous till.
198. Kame-like knolls,
199, Kame-like knolls; Moralne(?).
200. Valley drift; Kame-like knolls; Moraines(?)
201. Kame-like and morainic hills.
202. Valley drift; moraine.
203. Morainic knolls,
204. Morainic kame-like hills.
205. Kame-like knolls and glacial flood gravels; moraine(?).
206. Valley drift; gravel knolls.
207. Strize; moraine(?) in vicinity.
208. Valley drift; gravel knolls; moraine(?)
209. Moraine; gravel knoll,
210. Glacial flood gravels.
211. Morainic terrace.
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New Jersey.

By Prorrssor JNo. C. SMOCK, AssisTaNT StaTE GEoLogIst, New Brunswick, N. J.

Geological Formations or Epochs found in New Jersey.

20. Quaternary | { 20 b. Champlain. R
and Recent| ] 20 a. Glacial Drift. Upper Silurian.
Tertiary. 4. L. Helderb’g|Upper Pentamerus Limest.
A = i Encrinal “
19. Tertiary. 19 e. Pliocene. « Delthyris Shale "
p 19 b. Miocene. 4 IA)wex)" Pentamerus ¢
i 19 a. Eocene (Upper Marl & Tentaculite r
i, pdak). 6. Salina. 6. Water Lime.
Cretaceous. |
18. Cretaceous, 18 g. Upper Marl (in part). Lower Silurian.
s 18 f. Yellow Sand.
% 18 e. Middle Marl. = Mcdina Sandstone.
£ |18 d. Red Sand. 5 Nagws ot { Oneida Conglomerate
b 18 ¢. Lower Marl. 4. Hudson. 4 c¢. Hudson River Slate.
5 18 b. Clay Marls. 4 4 b. Utica Slate.
- {18 a. Raritan Clays or Plas-|| 4. Trenton. 4 a. Trenton Limestone.
tic Clays. 3. Canadian. | 8 a. Magnesian Limestone.
16. Triassic, or New Red Sandstone. 2. Primordial or
¥ Cambrian.| 2 b. Potsdam Sandstone.
Devonian. 1. Archzan. | 1 b. Huronian.
{ u 1 a. Laurentian.
Green Pond Mountain |
Rocks. |
10. Hamilton. |10 a. Marcellus Shale.
9. Upper Hel-| ( 9 d. Corniferous.
derberg or |< 9 c¢. Onondaga.
Corniferous| ( 9 a. Cauda Galli.
8. Oriskany. 8. Oriskany Sandstone.

. . Nores oN THE TABLE oF ForwATIONS.—No. 21, RECENT, includes the tidal meadows, the allu-
vial, upland necks of the southern part of the State, the sand-beaches of the Atlantic coast, and some
of the peat-deposits of the interior. :

Under 20 B., CHAMPLAIN, are placed the modified drift bordering some of the rivers ; and deposits
of the ancient lake basins.

No. 20 A., GLACIAL, represents the glacial drift north of the terminal moraine.

The YELLOW 8AND AND GRAVEL of the southern part of the State is represented as PLIOCENE, 19 ¢,

The MI0CENE, 19 B., is identified by its characteristic fossils¥in Cumberland County, bat it {s not
on any railroad line.

e EOCENE, 19 A., I8 recognized in the npper layers of the upper green-sand marl-bed. :

The CRETACEOUS, 18, includes the green-sand marls of the southern part of the State and the plas-
tic clays here designated as the Raritan clays.

Under 16, TrIiAssiIc, the trap-rock outcrops are included with the red sandstone.

The GREEN-PoND MOUNTAIN series of shales, sandstones, and conglomerates are of Devonian
age, bnlt there is some uncertainty as to their true position. They are provisionally assigned to the

pper Devonian.

The MARCELLUS SHALE, the CORNIFEROUS and ONONDAGA LiMESTONES, the CAUDA GALLI GRIT,
the ORISKANY SANDSTONE, the LOWER ;HELDERBERG SERIES, and the WATER LiME group occur in
the Upper Delaware Valley, west of the Kittatinny Mountain. No railway line runs nearer to them
than the New York, Lake Erie and Western Railway, at Carpenter’s Point, and Port Jervis.

The 8 A. E. c., MAGNESIAN LIMESTONE, i8 the ulvalent of the calciferous sandstone of New York.

The 4 B. E. c., UTICA SLATE, has not been outlined on any of the State maps, as it is almost im-
possible to separate it from the Hudson River slate. .

In No. 1, ARCHEAN, the subdivision is based on lithology alone. The gneissic, granitic, syenitic,
and other associated crystallinelrocks are assigned to the Laurentian, and the fine crystalline, horn-
blendic, achistose rocks to the Huronian.

The reference to the newer and superficial formations is not made in all cases ; and the more
characteristic and typical localities only of the Recent and Quaternary ages are given.

. Some of the stations are on the boundaries of formations and cover two outcrops. The aim is to
give the most conspicnous and well-developed one in such localities.
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Ms. | Northern Railroad of New Jersey.* "

0 Jersey City.! 2
7 iNe{v Durham.?
8 Granton.
10{Ridgefield.
13|Leonia.

15 Englewood.
16/Highland.
17|Tenafly.

18 Cresskill.

20 Closter.*

22 Norwood.

1. Archzan, 16. Trias.®
16. Triassic, 20. Qua-
ternary, 21. Recent.:

“

&

4
15
55
45
40
38
40

New York, West

Shore, and Buffale

Railway.

'Jersey City.
Weehawken.®

1 New Durh’'m.® 7

5 Little Ferry.

6 Ridgefield Park.

7' Hackensack.

9 Teaneck.
10/W. Englewood.
12 Bergen Fields.
12 Schraalenburgh.
16 Randall’s.
17 West Norwood.
19 Tappan, N. Y.

1. Archzean, 16. Trias.
16. Triassic.
_E 16. Trias., 20. Quater-
nary, 21. Recent. :
3

10
10

10
40
80
78
70
90
60
50
85

New York, Susquehanna, and Western
Railroad.

New York.
Jersey City.
Schuetzen Park.
New Durham.®
Little Ferry.
Ridgefield Park.
Bogota.
Hackensack.
Maywood.
Rochelle Park.
Dundee Lake.
Paterson.®

IO

12
12
14
14
16
17
19
21

1. Arch®an, 16, Trias,!

16. Triassic.

16. Trias., 21. Recent. ¢
(43 4

0
4

10
5
10
65
48
40
100
126

24{Van Winkle's.10

New York,
s. |

Susquehanna, and Western
Railread— Con.

26 Midland Park.
27 Wortendyke.

28 Wyckoff,

80 /Campgaw.-

31 Crystal Lake.!!
82 Oakland.’®

85 Pompton.!?

38 Butler.
44 Charlotteb’gh.!4
45|Newfo'ndland.!®

47 0ak Ridge.

51 |Stockholm,?6
53 Summit.
54 Two Bridges.

57 0gdensburgh.?”

(iOIFrauklin.1 8

63 Hamburgh.

67 Deckertown.

71 Quarryville.19

75 Unionville, N. Y.

54|Two Bridges.
5|S. Ogdensb’gh.2°
61 Sparta.

63 Sparta June,?!
69 l;Washingt’nv.2 ‘
72 Swartswood.

76 Stiliwater.

80 Marksboro.*3
82 Paulina.
83|Blairstown.

85 Kalarama.

89 Hainesburg.
91| Warrington.

92 Columbia.2*

96!Dunnﬁeld.“
98|Dela. Wat. Gap.

16. Trias., 21. Recent 25

3 275
345
390
340
275

1 a. Laurentian, 20 b.

Champlain. 220
“ 360

7265

12. Catskill Devon. 77°

4 c. Hudson River (a?)

20. Quaternary.®30

1 a. Laurentian. 288
(33

3

1032

« 960

1 a. Laurentian, 20 a.

20 a. Glacial. ~ 669

1 a. Laurentian, 2 b.

2 b. Potsdam. ~ %3°

3 a. Magnes. Limest.*2°

4 c. Hudson River. 46¢
“ 56

@ 520

a. Laurentian, 960

1 a. Laurentian, 20
Glacial. b
a. Magnes. Limest.660
3 a. Mag. Limest., 20
b. Champlain. 589
c. Hudson River.
13

a.
15

460
390
360

3 a. Magnesian.
“ 370
320
310
8 a. Magnesian, 20 b.
Champlain.  30¢
5a.0n’da & Medina.28°
5 a. Medina. s28

“
“

* 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, an

meule, C. E,, topograph

er.

compiled by C. C. Ver-

1. The Archsan rocks are now all covered by improvements, and there are no outcrops ; but a

large
2

part of the city has this formation as its nnderlying rock.
. The Palisade range of Bergen Hill trap-rock in the western part of the cut, as seen at the tunnel.

8. The trap-rock of the Palisade range is seen on the east side, the whole length of this road to the

350 °

New York line. (See Note 5, under New York.) On the left are the recent formations of the Hack-
ensack meadows. 3

4. The sandstone lying upon the trap-rock can be seen on the mountain’sontheast 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 gouth 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 alohg the Hackensack are seen on the left or west side
from here to Hackensack.

8. (See Notes 8 and 6,1)

_ 9. The Garret Rock ridge of trap-rock is prominent in the southwest and south of the city. Pas-
saic Falls, where the Passaic River falls seventy feet over ledges and through fissures of trap-rock.
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Ms.| Green Pond Mine Railroad. ‘Ms.| Newark and Paterson Railroad.
0|Charlotteburgh. 1 a. Laurentian.  7%° New York.
5,Green P'd Mines| % 94011 1 Jersey City. 1. Arch., 16. Trias. &
X 9 Newark. 16. Triassic. 50
New York, Lake Erie, and Western | 11 Belleville. « 35
Railroad. : 12 Avondale.2? « 100
New York. 13 Franklin, b o
1 Jersey City. ‘1. Archaan, 16. Trias. 5| 14 Paeru, “« 135
6 Secaucus.?8 16. Trias., 21. Recent. ®|' 17 Athenia. “ 130
9 Rutherford. A 51 20 Paterson. ki 17
12 Passaic. 2 o
14 Clifton. [ 60|, New Jersey and New York Railroad.
15 Lakeview. = 9% 71 Carlstadt.®° 16. Trias., 21. Recent.
17 Paterson.2” 20 b, Champ.” || 2 Woodridge. « 15
22 Ridgewood. - 187I' 6 Hackensack. & iy
24 Hohokus,2? ¥ LITIN K Cherryville. « 10
26, Allendale. g 3391 9'New Milford. b 10
28 Ramsey’s. ¥ sesl 10/0radell. ¢ 10
_E).Mahwgh. °1 13 Westwood. 7 L5
10{Rutherford Jn. f 120}, 14 Hillsdale. 5 T
13| Garfield. £ 60{| 15 Pascack. & e
20/Ridgewood Jn. o 110]] 16/Park Ridge. * R

In Morris Hill, near the falls, fine section of sandstone ahd conglomerate, bedded trap-rock capped by
the columnar trap.

10. Columnar trap-rock seen on west of road in the second mountain range.

11. Morainic drift surface is noticeable on north of road, from here to Oakland, where the modi-
fied or terrace drift can be seen, thence to Pompton on the left side of car.

12. Here the train approaches the gneissic rocks (1a. Laurentian) in the eastern face of the High-

ds.

13. South of Pompton Junction } mile, and in the left bank of the Pequannock River, there is an
isolated outcrop of black, slaty rock, which is probably Huronian. The locality is in gight from the
railroad track. Graphite mine } mile south of Bloomm%dale, a flag-station between Pompton and
Butler. From Pompton to Charlotteburgh the road follows the Pequannock River, and excellent
views of the Hi%h]and ranges are to be had from the car-window.

14. The bold escarpment of the Copperas Mountain here comes in view, and west of this station
the road passes through a gap in the range. It belongs to the Green-Pond Mountain series of Devon-

age.

15. Green Pond Mountain is seen to the southwest of the station. Green Pond, a beautiful, nata-
ral lake, 1,048 feet high, is three miles south of Newfoundland.

16. East of Stockholm the line re-enters the outcrop of the Laurentian rocks, and runs thence over
them to Franklin Furnace.

17. The railroad line here runs on a remarkable moraine, which, excepting the narrow passage for
the Wallkill, stretches across the valley and is one hundred or more feet high, affording gretty views
on each side. West of the station there are cuts in the white, crystalline limestone. The Sterling Hill
zinc-mines are southwest of the station.

18. The noted Mine Hill is northeast of and in sight from the station. The zinc-mines of frank-
{igag ore are here. Famous mineral locality. The Potsdam sandstone is cut a few rods northwest of

e depot.
. 19. The extensive meadows of the Drowned Lands are on the east of the road. Quarries of flag-
ging-stone on Flagstone Hill west of the station.

20. The valley of the Wallkill River is on the west.

21, Modified drift of Germany Flats conceals the limestone.

22. The road here runs near the line between the slate and the magnesian limestone of the Panl-
inskill Valley. The ridge bordering the valley on the southeast from Washingtonville to the Dela-
ware River is slate.

23. Near Marksboro, White Pond is noted for its shell marl deposits of Recent age.

. 24. The station is on the river terrace. Northward two miles, the road enters the slate belt. Quar-
ries of roofing-slate a little way east of the road. 3

.. 2. The railroad line follows the river through the gap in the conglomerate of the main southeast
ridge, and then across the Medina red, gray, m:lcF olive-colored shales and sandstones. Grand scenery.

26. The road here crosses a low, upland strip of sandstone. To the southwest are to be seen the
Snake Hill and Little Snake Hill—trap-rock hills. The meadows to the southeast and to the north-
west are RECENT. \

27. (See Note 9.) The modified drift is beautifully exposed in hills east of the depot and in the

28. The red sandstone is cut down deeply by the gorge east of the road. Northward to the State
line the rock is covered by drift, and several side-cuttings show this drift.

29. The Belleville quarries, southeast of the station, yleld annually a great amount of very excel-
lent brownstone. ’

30. Tidal meadows to right. Sandstone ridge on left. The line follows the Hackensack and then
the Pascack Rivers, Very few exposures of the rock ; drift surface generally.

31. This railway west of the Erie line rnns westerly, and cuts into the sandstone at the south side
of Snake Hill, which is trap-rock mainly. West of Arlington it cuts deeply across the sandstone ridge.

city.
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New York and Greenwood Lake Ralil- Delaware, Lackawanua, and Western
Ms. | road. Railroad—Con.
0/New York, Ms. | Morris and Essex Division.
1|Jersey City. 1. Archzan, 16. Trias, 6 | ol 16. Triassic, 20 a. Gla-
7| Arlington.? 16. Triassic. fae A Short Hilla. { cial. 4 214
8Newark. S 6011 21 Summit. 4 « 38l
11 Bloomfield. il 14011 94 Chatham, h st238
13| Montclair.32 % 280)| 97/ Madison. % “ 246
16{Montclair H'ghts % g 2: 29 Convent.*3 T3 “ 388
17|Great Notch.®3 & A 1 a. Laurentian ; 16.
18|Cedar Grove. 16. Trias., 20a. Glac.23° 81 Morrisiown. Triassic. " 326
19|Little Falls.3¢ (16. Triassic. 200 X . 44| § 16. Triassic; 20 b,
20|Singsac 16. Triassic, 20 b. $3\Morris Plains. Champlain.’ -
BIE Champlain. ~ !7°|| 87|Denville. 1 a. Laurentian, 523
22Mount’n View.?5 “« 1861} 39 Rockaway. i o5k
24 Pequannock. 5 180 s 20 a. Gla-
26 Pompton Plains. & 190}| 48 Dover. cial, 575
27|Pomptou. ¢ 225|| 48 Drakesville. 1 a. Laurentian. 797
’ 1 a. Laurentian, 20 b.|| 52 Stanhope ¢ o
36 pe.
Paidyale, { Champlain. ""255)| 56 Waterloo, 4 5 g
84 Ringwood Junc. B 2801l ¢1|Hackettstown.*”|8 a. Mag. Limestone.?67
86 Ringwood.3” 1 a. Laurentian. i:g 67 Port Murray. |4 c. Hudson River. 600
38/Hewitt. N s A ian;
41 Co(;wpler.s 8 “ 6e1|| 71|Washington.*® 1 AP;ZSZ(:IT'M“ 5 26(?0'
Surface of Green|wood Lake. 76/ Broadway. 1 a. Laurentian. 388
44|State Line. % 630/| 80(Stewartsville, |3 a. Magnesian.  36°
Ay 50 « 220
Ohkeig® Brhnch, 84 /Phillipsburg.
W - Triass: T 2 Newark and Bloomfield Branch R. R.
ﬁ Or:;s;:s;?g s |16' N o 160 Newark. 16. Triassic. e
: 4 Bloomfield. & ni
Delaware, Lackawanna, and Western 5/Montclair. iy g
p e e ey 3 Passaic and Delaware R. R.
Morris and Essex Division. 2 ——p
e Summit. 16. Triassic. -
0/New York. 2 N.Providence.®! % a9
1/Hoboken.4° 16. Triassic. 5 Berkel’y H'ights. 3 218
9 Newark. it 30 SiSterling. & L
12|Orange.4! o 186{1 10 Millington. ¥ 2
15 South Orange. i 140|| 191 vons. & e
19| Milburn. 4 ¥47|| 15 Bernardsville. 52 i 260

A mslight fault is seen in this cut. The historic Schuyler mine (copper) is one mile northeast of this
station.

32. The road here approaches the trap-rock range (First Mountain).

33. The railroad line crosses the First Mountain range imrt way through a gap. Good exposures of
trap-rock in cuts. Going toward Cedar Grove, beautifully glaciated surfaces and good sections of
glacial drift on the side of track,

34, Falls of Passaic River over trap-rock ledges in village northeast of station. %uarries in brown
sandstone. Fine examples of trap-rock columns on shale one mile northeast of village and near the
river.

35. The road here passes through a gap in the Towakow-Packanack range of trap-rock and enters
the Pompton Plains basin, a part of the old glacial Lake Passaic. The southern portion is still wet,
peaty meadow, Northward a gravelly plain. The Archsan highlands are seen on the left—or west
side of the plains,

36. The isolated crests of gneissic ridges, nearly buried in the drift

37, The long-worked and celebrated iron-mines of Cooper and
branch railway.

38. The largest lake in the State, lying between the Laurentian ridges on the east and the rough
Bearfort and Bellvale Mountains on the west. The latter are of the Green-Pond Mountain series of
rocks. At the south end and west side of the lake there are small outcrops of 4 c. Hudson River, 58.
Oneida, and Medina.

89. Famous bhasaltic columns at O’Rourke’s quarry, west of the town.

40. At Castle Point, north of ferry, serpentine ontcrops.

41. (See Note 39.)

. 42. Hills of glacial drift here are prominent ; and the terminal moraine crosses the Second Mount-
ain range south of Summit. Thence to Morristown the southern edge of the drift is, on the average,
& half mile south of the railroad.

43. West of the station deep sink-holes appear near the line of road.

avel, characterize this valley.
ewitt are here reached by this
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Ms. | 4 Chester Branch R. R. Ms.| Central R, R. of New Jersey.
Dover. 1 a. Laurentian, 575 i 0 New York,
S 53 el 20 b./| 1 Jersey City. 1. Arch’n; 16. Triag, 10
B nepunay: Champlain. 70811 4 Greenville. 16. Triassic. 20
ko 1 a. Laurentian; 20 b.|| 6 Bayonre. £ 28
8 I ? | -
o Champlain. = "'% 7 Bergen Point.6¢ “ L8
31Chest { § 1a, Laurentian; 20 b.|| 10 Elizabethport. £ R0
At |1 Champlain, = 6%5|| 12/Elizabeth, “ 29
15 Roselle. ;¢ 5
5 Boonton Branch R. R. 17,Cranford, “ 65
v, =2 | 19 Westfield.65 = Y
NHoboken . |16, Trisesle 10|| 21 Fanwood. “20a. Glac.160
4 'Secaucus “ [ 24{P1amﬁeld.56 &
8 Kinesl d & 40} 26 Dunellen, & 60
. 31/Bound Brook « 36
9 Lyndhurst. £ 28, |Sound [Brook.
13 Pasesiic « 70|/ 35/Somerville. & 9
16/Paterson.5 ¢ « 180|| 36|R'aritan. o e
19'Little Falls “ 185|| 40 North Branch, | 5 9
| g ikt 45 White I 67 G 181
22 W’ntain View.®6 “ 185 ite House.®” |
b 68 “ 298
24 Lincoln Park.57 “ 170|; 49 Lebanon.6®. |
26| Whitehall.5® «“ £25(| 51 Annandale. '1. Archean. 349
29 Montville.?® g 360| 53 High Bridge.6? & i:ﬁ
{ o “
31'Boonton.5° 1 a. Laurentian. 400 56|Gl?l1“fi‘t‘_"d$es“;m y
: P 522 io -
85 Denville. 5 4; mit of N. J. % 1. 515
6 Warren R, R., or Main Line.—(on. | C.R. R.
LR W e B 61| Asbury.”? |8 a. Magnesian. 438
o a. Laurentian ; G 71 « 398
66, Washington.®! Potsdam. 480 gggﬁ)l‘l)zébmy_ « 334
71 Oxford Furnace.| { 3 a. Magnesian; 2 b.|| g3 Springtown. « 312
g2 Potsdam. 9% 74/ Philiipsburg.”® “ 223
%75 Bridgeville. 3 a. Magnesian.  395||
77 Manunka Chunk.| ) 4 Hud sgol! 2 Newark and New York R. R.
$314 = i | 1]Jersey City. |1. Archazan. by
80 Delaware o 295]| 8 Newark. 16, Triassic. ofs

44. The Archeean rocks are west of the
old glacial Lake Passaic.

The road enters t.

45. Dover is the center of the iron-mine district of Morris County.

46. The Musconetcong
half mile north of Hacketts
47. The beantiful and fertile valle
Maurray, deep cuts show slate.

east foot of Long Hill,
52. Bernardsville is

53. Modified drift forms the surfac

town.

Summit into the valley of

is here spread ont before the traveler.

The Schooley’s Mountain table-
48. The railroad cut exposes Potsdam sandstone and Launrentian

is here entered, and hence to Broadway the line follows at the side of t]
50. The railroad cut near Phillipsburg cuts a slaty rock, which ma:
51. The railroad line runs down from

land is seen

at the border of the Laurentian Highlands.

54. The road runs close under Garret Rock.

ain, where the trap-rock can be seen upon the sa:
cuts in trap-rock and sandstone.

the mills.
56. (See Note 35,

57. Here the roag follows on northern foot of Hook Mountain and sonth of the Pom
Mountville there are very fine sections of high terrace hi
sandstone at qu.

58. Between Whitehall and
of the track. Footprints in red
59. Famous locality for serpentine and ¢
tion. Fossil fish localit;
60. To the east an
8econd Mountain range of traj

61. (See Note 48.)

62. Extensive iron-works and iron-mi
63, Tunnel in slate.
64. Railroad cut west of the station,
65. Beyond this station, and on to Ni

On the right

is about two miles

southeast the passenger looks over the red sand

p-rock.

nd

stone.

e of these plains, .
uarries of sandstone on the east side of this mouyt-
On the left side of the track there are side

ejss.
e valley.
be Utica slate.
e Passaic and along the south-

on the east,

lains. The drift is thick and the plains are a part of the
e Highlands north of this station.

Valley is here entered, the road passing through the terminal moraine a
Going south to Port
The Pohatcong Valley

one sees the same rocks exposed in the bluff west of

Fine view of the city is here also had.

one mile southeast of the station.

ton Plains,
at the right

hrysolite at Gordon’s quarry two miles north of this sta-
southeast,

s‘one plain—to the distant

Beautiful view of the Delaware and of Water Gap.

where the terminal moraine is croesed.

66. The
on the north

| K

, near Newark Bay, shows old sand:
etherwood, railroad cuts show g

plain country southwest of the moraine is here reached. First Mountain (of trap-rocw)18

ines. Tunnel through the gneissic rocks east of the station.

-dune npon sandstone drift.
ood sections of glacial drift
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Ms. | 3 Delaware and Beund Broek R. R.

0 New York.

1 Jersey City.
31 Bound Brook.
35(Weston.
41|Van Aken.
45 Skillman,?3
48 Hopewell.
53| Penningtom.
57 Ewing,
61/Trenton.

1. Areh'n; 16, Trias.

10
16. Triassic. g
“

1 Archean,

4 South Branch R. R.

0 New York.

1 Jersey City.
35 Somerville.
Roycefield.
Flaggtown.
Neshanic.
Three Bridges.-
Flemington.

1. Arch’n; 16. Trias, 1°
69

16. Triassic.
“ 109

186
94
114

52 195

Ms.

{ 7 Chester Branch R. R.

64

/German Valley. i& b. Mag. limestone.

545

70|Chester.20 1. Archaan, gL
Easton and Amboy R. R.
Lehigh Valley R. R.

0/ New York.
1|Jersey City. 1. Arch’n; 16. Trias, 10
| 26 Metuchen.®! 16. Trias.; 20 a. Glac.1 00
33 Perth Amboy. |18 a. Reritan clays. 20
32|New Market. 16. Triassic. LE
36/Bound Brook. o 3
4'7|Neshanic. 4 ghe' -
54 Flemingt’n June. X i)
63 Clinton. 3 a. Mag. limestone. 200
61|Landsdown. 16. Triassic. Z
64| Midvale, s 35
66 Pattenburg.®® & 448
69/ West End. 1. Arch’n; 8 b. Mag,. 450
71|Bloomsbury. 3 b. Magnesian, 395
75| Phillipsburg. £ oz

5 High Bridge Branch R. R.

1. United Railro

Pennsylvania R. R.

ads of New Jersey.

0|New York.
1|Jersey City. 1. Arch’n; 16, Trias, 1°
58|High Bridge. it ez
58|Califon.”* 2 b. Potsdam. Afd
61Middle Valley. |3 a. Mag. limestone, 5%%
64|German Valley. 5 % 245
66 Naughright. Vi & gLy
[ § 1. Archzan (?); 20 b,

75
68{Bartley. ‘z Champlain, =~ 620
%70(Flanders. “ el
75{Kenvil.”6 i 184
%78Port Oram, 1. Arch. ; 20 a. Gla’], 670
79/ Dover.”7 “ 6« 570
83/Rockaway. “ LR )

Hibernia Mine R. R.
4|Hibernia.”® [1. Arch. ; 20 a. Gla’l. 54°
6 Ogden Mine R. R.
: [ §1. Archman; 20 h.
75/ Kenvil. { Champlain: 721
80 Hopatcong.”? “ 926
Surface of lake

83|Hurdtown.®? 5 28
“ 1226

90,0gden Mines.

New York.

10 |
29 |

1Jersey City.®% |1. Arch’n; 16. Trias. 10
8 Marion. 16. Trias.; 20 a. Glac. 4
4 Meadows.®¢ 21. Recent; 16. Trias. 4
8 East Newark. £ A
9Newark. 16. Triassic. 1
11| Waverly. ¥
14 Elizabeth. g

17/Linden. 4 26
19 Rahway. + =
21|{Houtenville. £ 36
23 Iselin. vy &
24|Menlo Park.®5 % 2%
26 Metuchen. R b
29 Stelton. ' a0
31|N. Brunswick.®6 & 50
35/ Adams. g st
88/ Deans. g &

41 Monmouth Junc-| { 18 a. Cretaceous,
tion.®” { Plastic clay. 9%
45|Plainsboro. 18 a. Cretaceous. sa
4%7|Princeton June. + o
50{Princeton. 16. Triassic. =

18 a. Cretaceous

81 Lawrence. Plastic clay, 2
a8 1. Archzan; 20 b.
56(Trenton. 1 Champlain, 33

67. Round Valley Mountain to the southwest, a peculiar, horse-shoe shaped ridge of trap-rock.

The railroad line is at north side of it.

68. About half a mile west of Lebanon the Archean territory is entered.

69. Here the deep valley of the north branch of Raritan is crossed.

70. Limestone dipping under the gneiss of mountain is noticeable in the railroad cut northeast of
the station. Hence to Bloomsbary the line runs near foot of the Musconetcong Mountain,

71. Large iron-mines one mile southwest.
72. (See Note 50.)

73. Sourland Mountain (tragqock) appears on right side of the car, to northwest, Beyond the

next station (Hopewell) the roa

cuts acroes the end of the Mount Rose or Rocky Hill range.

74. Here the road enters the German Valley, shut in by Archaan ranges of mountains,
75. The underlying formation (presumably Archean) is here concealed by drift. The same is true

at the succeeding stations of Drakesville an
sandstone (Green Pond Mountain series).

Kenvil,

he low ridges on

the east of the line are of
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2 Woodbridge and Perth Amboy R. R. || Ms, | Lehigh and Hudson River R. R.
e} il 0| Philadelphia. g
New York. 50 Phillipsburg. (3 a. Mag. limestone. 19¢
19Rahway, 16. Triassie. 25! 84/ Belvidere. « « 268
20|Perth AmboyJn. B 20/ e9!Buttsville, « « 391
29/Edear’s 18 a. Cretaceous, R‘a.o-. 78 Townsbury.10? « o 500
o ritan clays. Gt. Méad oAl “ £
23/Woodbridge.?? |18 a. Cretaceous. ”' 75/Gt. Mcadows. ‘z 20 b. Champlain.52¢
24 Spa Spring. o 191 81|Allamuchy. S 2xs
26Perth Amboy.%° & 49| 83/Andover.703 ¥ “z:
H €« [
g 24a. Beglvldere Delnv;,are I;. I; . ggfg‘g:miﬂufgggn' « 620
0 Trenton.?? 1. Arch’n; 2 b. Potsd.?: 3 a. Mag. limestone.
4{Asylum? |16, Triassic. 61| 58 Hamburgh.to+ | §2 5 Mok SRestisy
8 Somerset. AN 6411103/ McAfee. 108 1. Archan. ase
9 Wash’ton Cross. 4 6241106|Vernon. 3 a. Mag. limestone. *1°
10| Titusville.93 & 671'124/Greycourt, N.Y.
12gM°°re,s' lle.94 :: :; Flemington Branch R. R.
ToachRera = v2|| 16 Lambertviile. |16, Triassic. 7
i E “
23/Bull’s Island, « osi| 19/Mt. Airy. i i
I “ 95| 23(Ringoes.
26 Tumble. . b 169
31 Frenchtown. § 14 26|00ppgr Hl"',os 2 T
35 Milford.? 6 « 1y7(] 36 Wiumiagjens
38 Holland. “ 135 3. Millstone Branch R. R.
42 Riegelsville.?® |3 b. Mag. limestone. 163 New York.
45 Carp’nterville.%9 b §¢ L7 New Brunswick.|16. Triassic. 5o
50 Phillipsburg,¢° ¥ 48 1956/ 33 Millstone Junc. s )
53/Harmony. % K 220)| 34|Voorhees. iy by
57|Martin’s Creek. s e 231(} 35 Clyde. . 32
64 Belvidere. ) i 2681 37 Middlebush. < : 18
68 Manunka Chunk. |4 ¢. Hudson. 320} 39/East Millstone. s 5

76. Northeast of Kenvil, about one mile, the terminal moraine is entered, and the railroad cuts
afford good sections of the glacial drift, thence to Port Oram.

7. (See Note 45.)

78, Large mines of magnetic iron-ore, for which this road is the outlet.

79. Largest lake wholly in the State. 5 p

80. Iron-mines. Apatite locality. This railroad line has its terminus at large Ogden Mines.

80a. Iron-mines in and near the village.

81. The terminal moraine is crossed by this road sontheast of the station.

82. Here the road leaves the red sandstone territory and enters the gneiss in the Musconetcong
tunnel. A fold of the magnesian limestone in it. At the west end entrance of the tunnel the deep
cut exposes disintegrated gneisses, and to west the magnesian limestone and hydro-mica slates. West
End iron-mines.

83. Bergen Cut, in trap-rock, between Jersey City and Marion,

84. The road here crosses the Newark Meadows. Much buried cedar timber in the black earth ;
and the stumps and fallen trunks may be seen from the car-windows.

85. The terminal moraine is crossed between this station and Metuchen.

86. The red sandstone forms bluffs in right bank of the Raritan, which are seen crossing the

bridge. .
E 57.‘I.ow cuts here and hence to Trenton in drift sand and gravel. They conceal the underlying
ormations.

88, The gneissic rocks are to be seen in the Delaware River above the railroad bridge. Northeast
of the station a long cut exﬁseﬂ a gravel formation, which belongs-to the Trenton terrace level. Mas-
todon tusk has been found in it. Rude flint implements found by Dr. Abbott in this formation, sonth
of station, in the river bluff.

89. Center of fire-clay digging and fire-brick works. Very large banks west and south of the

village.

&). Sonthern limit of glacial drift at mouth of the Raritan River.

91. A micaceous sandstone (Potsdam) near the Warren Street station.

92. Coarse, pebbly beds of the Triassic are noticeable near Asylum station. Thence, up the river,
many cuts in the red sandstone. Near Greensburg there are large quarries of sandstone.

93, Trap-rock of Smith’s Hill, north of Titusville.

94. Goat Hill (trap-rock) south of this station. North of it, and east of the town, remarkable ex-
amples of indurated shales, Tourmaline locality,

95. Sandstone quarries.

96. Flagstone quarries north and northeast of village. Pebble bluff, a huge wall of red conglom-
en;te nonhvgeet of the village, at foot of which is the road. Nockamixon Cliffs on opposite (Penn-
gylvania) side.

98. Musconetcong Mountain range of gneiss south of station.
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Ms.| 4. Rocky Hill Branch R. R. 6. Freehold and Jamesburg Agricultural
New York. M. | R. R.
41 Monmouth 18 a. Cretaceous, Ra-|| 41/Monmouth June-| { 18. Cretaceous ; a. Ra-
e tJunction. : Tritan clay. z : tion. ritan clay. 92
ngston. 6. Triassic, 43| Dayton. 4 9%
_47|Rocky Hill107 |  « 5o/l 49 Jag;esburg 5 3
5. Amboy Division. 54| Englishtown.113/18, Cr‘e‘)t.; a. b. Clay ml’lsa.
New York, 58|Freehold. « d. Red sand.
18. Cret ! ¢. Lower marl.
So. Amboy,10® { e aoous; & R 61 Howell's. “ ¢ Middle mari,
5 § ¢ f. Yellow sand.
lg g[l)i tg::g%e' :Z ;g 66 Farmingdale.114 { * g. Upper marl.
14/Jamesburg, « 23| ol A tlai S
16[Prospect Plains. “ 140 g :
58 Cretaasa ol 78| Manasquan. 19. Tertiary.
18 Cranbury. -{ blay m:rl:us il 14[Sea Girt. “
gi %;,igllll;:ziwn. + ool 7 Pemberton and Hightstown R. R.
277 Newtown. s 122/ 0 Hightstown. 18. Cret’s; b. Clay marls,
81|Yardville. N 53|l & Sharon, L 4
84|Bordentown. ¢ 10| 7 Imlaystown. 5 4
| oy 3
__[Trenton.!09 1. ;tsrchzéan. 331l 10 CreamRidge.!1® -g « g Iiiseia;}?l Ezg'
. Cretaceous; a. T b o
35| White HilL110 Plastic clays.»a; b, 12'Hornerstown. " (fe. %‘2?1%{: 151;:11;.
Clay marls. 10 15‘|New Egypt.116 s, e
f : i d .
37 Kinkora. TR b o T 20 Wrightstown., “f Yellow sand.
39 Florence. 'z Plastic cla : Pordrd E & 3
S i @O0 o|| 28 Lewistown. “¢. Middle marl.
46‘Edr ngton. i 25 Pemberton.!17 “£. Yellow sand.
H gevi’ater. iy ‘ g. Upper marl.
ig Df}lvael:(!{).. $¢ 9. Burli R.R
50| Riverside. b Lo g A
53| Riverton. ot 3 18 Cretaceous;;
54/Palmyra.! 1! 4 Burlingion { a. Plastic clay,, 19
67/ Fish House.112 4 18. Cret’ous; b. Clay
61/Camden. e Mount Holly.118 marl; ¢. Lower mrl;
62 Philadelphia. d. Red sand.

99. Pohatcong range of gneiss north of this place.
100. Two miles to north the railroad line runs at river foot of Marble Mountain. Hornblendic
schists, 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. Terminal moraine lies across val-

ley near Townsbury,

102. Great Meadows is an old glacial lake-basin filled by drift and recent alluvial deposits,
103. The once famous Andover iron-mine 18 northeast of station and near the track. To northeast
& chain of natoral lakes in a modified drift, valley underlain by limestone.

104. A remarkable cat in

lacial drift south of the station.

105. Large quarries in white, crystalline limestone in this vicinity and near Hamburgh. On east

the high
106,
107. Trap-rock

Wawayanda Mountain ; on the west, Pochuck Mountain ; both ranges of gneissic rocks.
Copper-mine west of town.
uarries south of station.

108. Fossil-leaf locality in clay-pits near shore.

109. (See 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 Cretaceous
clays and sands,

111, Fine sectlon of gravel, sands, and Cretaceous clay in south bank of the Pensauken Creek.

112. Clay-pits. Locality of fossil unios in claﬁ.

113. Marl-pits north of railroad line—as near Freehold. Red sand forms surface at Freehold.

114. Extensive marl-pits in vicinity. Lower layer of upper bed mostly opened. Upper layer is

Eocene. Many fossils.

115. Lower marl is opened in thig neighhorhood for maris.

116. Good sectlon a. onF Crosswicks Creek, showing all the marl-beds and their layers. Upper
marl-bed is worked in vicinity of New Egypt. Many fossils.

117, Large pits near the village, in the middle bed.



NEW JERSEY.

' 147

Ma. |

8. Kinkora Branch R. R.

Ms. |

12. Medford Branch R. R.

O.Kinkora.‘ 19

|
4/Columbus,120
7/ Jobstown.
9 Juliustown.
10 Lewistown.

18. Cretaceous.
a. Plastic clay.
b. Clay marls.

§

18. Cret’s b. Claymrl.
¢ ¢. Lower marl,
“d. Red sand.
“e. Middle marl.
¢ fo Yellow sand.

10. Camden and Burlington County R. R.

0 Philadelphia.

1/Camden.

6 Merchantville.
11 Moorestown.,
14 Hartford.

15 Masonville.
18 Hainesport.
20 Mt. Holly.12!

22 Swithville.

24 Birmingham, ! **
25! Pemberton.

|18. Cret’s; a. Plas. clay.
3 43

[} ¢
4«

| «

&
“

b. Clay mark
“

[13

¢. Lower marl.
[

[

d. Red sand.

d. Red sand.

e. Middle marl.
“

[

11. Pemberton and Sea-Shore R. R.

25 So. Pemberton. ‘ {

29 New Lisbon.
43 Whitings.
52 Toms River.
55 Island Heights.
58 Barnegat Pier.
Seaside Park.123
60 Berkeley.124
64 Chadwick.
70 Bay Head.
Bay Head Junc.
71 Point Pleasant.
72 Brielle.
73 Manasquan,
74 Sea Girt.

3
[

21. Recent.
[13

1125

18. Cretac's; g. Upper

marl ; f. yellow sand.

19. Tertiary; c. Pliocene.
“ “

«
&« 10
10
8
8

O;Hount Holly.
8 Lumberton.

% !Medford. g70

18.Cret’s; b. CI'y mrls.
¢ ¢. Lower marl
“ d. Red sand.
¢ d. Red sand.
¢ e. Middle marl.
“ £, Yellow sand.
“ g. Upper marl

|

New York and Long Branch R. R.

ONew York.
1/Jersey City.
13 Elizabethport.
14 Elizabeth.

21 Sewaren.
25 Perth Amboy.

27/South Amboy.
28| Morgan.127
30 Cliffwood.
32(Matawan.12°
34'Hazlet.

88 Middletown.129

|
42 Red Bank.
44 Little Silver.

47 fBranchport.

48 LongBranch.!3°
50 Elberon.

52/Deal Beach,!31?

55|Asbury Park.!32
Key East.

56 Ocean Beach.

58'Spring Lake.

60/Sea Girt.

1. Arch'n; 16. Trias. !?

16. Triassic. 'K
« 29
[ 25
18. Cretaceous; a. Ra-
ritan clays. 30

133 1
“ 10

18. Cret’s; b. Clay marls.
“ “
[ (43

¢ ¢. Lower marl.

“ d. Red sand.

[ (3

“ d. Red sand.

[ [}

“ e. Middle marl,
[} “ -
[

“ £. Yellow sand.

¢ g. Upper marl.

19. Terfiary; c. Pliocene.
& “

~—

{
%

113
«“

3
[
“

Freehold and

New York R. R.

0 New York.
liJersey City.
12 Matawan.

1. Arch’n; 16. Trias. 1°
18. Cret’s; b. Clay marls.
“ %

“14|Keyport.

ﬁg flsollywx&uﬁtoc)onsists of red-sand bed capping lower marl rising above the clay-marl plain.'
. (See No X
120. Here, as at many localities in West Jersey, the strata are concealed ; and the dip of beds is

80 slight
121

that there is some uncertainty in some localities what are the underlying strata.
. (See Note 118.)

. (See Note 117.)

Sea-beaches (Recent
. Artesian well here 8
. Or, ibly, Pliocene.
. Mar ;giilts in both the middle and upper beds in the vicinity of village.

&ikee the marl-beds after penetrating overlying gravels, sands, and clays.

road line here cuts into the stoneware clay-bed, going toward South Amboy. South-

127. The
ward the dark-colored clays and the clay-marls are exposed

123, Matavan Creek cuts into clay-marls.

129. Railroad cut through lower
130. Surface clays and

in the cuts.

, 8t statlon. Deep cut in red sand south, one mile.
vels may be Pliocene.

131. Pits in upper marl-bed—west of railroad line—at Po;)lar, also near Deal Beach.

132. The superficial beds are probably Pliocene, Artes

reach the Cretaceous marl series.
133. Mount Pleasant Hills (red-sand bed and lower marl) to southeast.
134. Numerous marl-pits in vicinity, and many fossils. Red-sand bed forms hills generally.

135. A sandy strip of beach-eand and
136. Navesink Highlands to west of
in north or Raritan Bay side of Highlands

Recent.
river—of red-sand bed, capping lower marl, Latter is seen

an-well borings pass through these and
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Ms. | Freehold and New York R. R.—Con.

Ms. | 3. Toms River and Waretown R. R,

Morganville,!33 |18, Cret’s; b. Clay marls,
“
Wickatunk. « :; Iéc;gesral;m; b
Marlboro’gh,134 ¢ 5
22|Freehold. “ £
New Jersey Southern R. R.
New York.
0;Sandy Hook.!3%|21. Recent.
4/Highlands,!36 &
6/Seabright. #
8/Monmo’th Be’ch. #
10/E. Long Branch.|19. Tertiary.

11
13

15

Branchport.

Oceanport.
Eatontown.

18, Cretaceous.
“

{

“ d. Red sand.
¢ ¢. Middle marl.

1
17
15

21

25
26
32
40
45
50
53
58
69

Red Bank.

3

Shrewsbury.
Eatontown.

54

Eatontown.
Shark River.137
Farmingdale.

Squankum,
Lakewood.
Manchester.
Whitings.

Wheatland.138

Woodmansie,
Shamong.
Atsion.

“ £, Yellow sand.
¢ g. Upper marl.
[ [

143

19, Tert. ; c. Pliocene.®?
“ 3 45

«°

“
13

187
143
136

98

78

Atsion.
Atco.

78
19
84
89
94
97

100

106

108

113/

115|

Winslow Junc.
Winslow.139
Cedar Lake.,
Landisville.

Vineland.

Bradway.
Rosenhayn.
Bridgeton.
Bowentown.
Greenwich,14°
Bayside.

21. Recent.
«

2. Atlantic Highlands Branch R. R.

18. Cret’s; d. Red ¢'nd.

STB D «'e, Middle marl,
Chapel Hill. “ d. Red sand.

6 Hopping. “ b. Clay marls.

8|AtlanticHighlds. “ d. Red sand.

6!Port Monmouth, |21. Recent; 18 a. Cl. mrl.

0

47
51
53
55
59
62

40,

;N ew York.
Sandy Hook.
Manchester.
Toms River.
Bayville.
Cedar Creek.
Forked River,
Waretown.
Barnegat.

21. Recent.
19. T(E}-t’ry; c. Pliocene.
(13

Tuckerton R. R.

7iWilliamstown,

0| Whitings. 19. Tert’ry; c. Pliocene.
5/Bamber, 5 t4
n Lacy. « 3 [
11|Middle Branch. s it
15/Waretown Junc. 4, &
17/Barnegat.} 4! 5 W
21(Manahawken. S o
26/ West Creek. V6 O
29|Tuckerton. Recent.
Camden and Atlantic R. R.
0/Philadelphia.
1/Camden. 18, Cret’s; a. Plas. cl'ys.®
4 72
7|Haddonfield. g arle,
10/Ashland. g s AT
“ d. Red sand.
12|Kirkwood.142 “ e. Middle marl,59
17/Berlin, 19. Tert. ; c. Plioc’ne,176
19{Atco. 8, $
23| Waterford. 4 &
27|Winslow,139 s E
30|Hammonton, i e
33|Da Costa. > Ly
36/Elwood. g 4
41/Egg Harbor. 3 5
4%7Pomona. A &
52| Absecon. . ‘“ and 21. Recent,
59|Atlantic City. [21. Recent. L
Philadelphia, Marliton and Medford R. R.
0|Philadelphia.
1|Camden. 18.Cret’s; a. Plas, cl’ys.6
‘7{Haddonfield. “b. Clay marls, 7%
13Marlton.  e. Middle marl.
“ ({3
18 Medford.! 26 “ £, Yellow sand.
| “ g, Upper marl.
Williamstown R. R.
0| Atco.

|19. Tert'ry; c. Plio‘?ene.
43

.., 137. Much sandy gravel on hills in vicinity, which may be Pliocene. Shark River marl-pits near
village and southeast of station. Noted Eocene fossil locality.
38. Clay-pits near station.
o 1319. g}(llaas-sand pits. Glass-works. Artesian well reached Cretaceous marls three hundred and
sixty feet deep.
140. A very fertile alluvial upland neck.
141. The lower upland points are probably Recent, as are the tidal marshes along this coast,

142. Pits in mid:

e marl-bed at side of track.
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Ml;lTy’l Landing and Egg Harbor R. R. |(3g | West Jersey R. R.—(on.
T z 46/Manumuskin.  [19. Tert.; ¢. Pliocene.
I}Eﬁgy'sﬂﬂlggi.ng. {19' g i 53|Belleplain. w ' b
: 56/ Woodbine. e %
Philadelphia and Atlantic City R. R. Sea Island City. |21. Recent, Sea-beach.
0 Camden. 18.Cret’s; a. Plas. clays.|| 62(Seaville. 19. Tert’ry; c. Pliocene.
8 Oakland. ~ 5 69/Cape May, C. H. @04 $
4 Linden. “ b, Cldy marls. Anglesea. 21. Recent, Sea-beach.
6|Dentdale. Py 2 75|Rio Grande. 19. Tert’ry; c. Pliocene.
% Magnolia. ¥ ‘18| Bennett. “ &
8lSomerville. . & Lower marl. | g1|Cape May.'4” _|21. Recent.
9| Laurel. « g' i{heg dimlg.al‘l ‘ 0 Camden. 18. Cret's; a. Plas. ¢l’ys.®
e i * |l 18 Glassboro. 19. Tert.; c. Pliocene,14®
11{Clementon. g Upper marl. | 5o . T &
14{ Albion. 19. Tert'ry; c. Pliocene.||
3 24 Monr, “ “
15|Lansborough. ¢ 8 | %€
16/ Will’mst'w: 5 % f 26 Elmer. 3 L
I - 3 ¢ 29 Palatine. « « 116
19/Cedar Brook. { ! 113 « 96
“ “ 81 Husted.
21/Blue Anchor. I | X N p SR
93| Winslow. “ o | 88|Bridgeton.
97| E s engwiions: “ “ | __0/Camden. 18. Cret’s; a. Plas.cl'ys.®
30{Da Costa. & - 26 Elmer. 19. Tert.; c. Pliocene.11’
33| Elwood. W 6 81 Daretown. 5 &
SSIEgg Harbor. b X 34 Yorketown. 5 -
48| Pomona. 3 g 37 Riddleton. & &
49|Pleasantville. % # l 38 Alloway. i g8
53! Atlantic City. (21. Recent. | 43'Salem. { :: ;l Mfl{ig}; :narl.
- 0/Camden. 18. Cret’s; a. Plas. cI’ys.®
0/Camden. 18. Cret’s; a. Plas. cl'ys.5| ™" g|Woodbury. “D. Clay marls, 3%
30 Newfield. 19. Tert.; ¢. Plioc’ne.114 13|Clarksboro. “ «
33 Forest Grove. . s “
36 Buena Vista. & 5 ‘ 19‘Swedesb0ro.l‘9 & g Ifﬁge;ag]da.rll
47 May's Landing. i ¢ 1% 26/Woodstown.15 | “e, Mid. marl.
_59 Pleasantyille. 30;Riddleton. 19. Tert’ry; c. Pliocene.
2 “ “ 10
-—g— i(:;:f:;sicl)(;lg I T - = ’ Delaware River R. R.
0/Camden. 18. Cret’s; a. Plas. cl’ys.® | 0jCamden. 18. Cret’s; a. Plas. cl'ys.®
4 Gloucester. «b, Clay marls, 16 81W°°db“"5’- “ b, Clay marls. 3¢
5 Westville. 18. Cret’s; b. Clay m’rls.?|| 18/Paulsboro. . =
8/ Woodbury. “ « 34| 20 Bridgeport. = %
11{Wenonah. “d. Red sand. 36| 24/Pedricktown.

18/ Barnsboro.}43
18 ,Glassboro,} 44
21 Clayton.

24 Franklinville.
28 Malaga.

80 Newfield.

84 Vineland.4%
40/ Millville.146

“ e. Middle marl.53|

28/ Penn’s Grove.

21. Recent.
[13

19. Tert.; c. Pliocene.! 4® ||
“ I 143

Cumberland and Maurice River R. R.

123
106
114
110

36

0|Bridgeton. Y4®
Fairton.
Newport.

|Dividing Creek.
20 Port Morris.

19, Tert.; c. Pliocene. 5!
[ 13

“ “
“ “
[ “®

. Large marl-pits, and branch railroad line to them.

. Glass-sand pits between this place and Williamstown.
. The gravel well exposed in railroad cut at station.

. Glass-sand pits along Maurice River below the town.

. Or an upland island.
. Glass-sand bed opened south of town in river-bank.
. Lower mari-bed along Raccoon Creek. %
. Middle mari-bed here opened for marl digging.
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Pennsylvania.

By J. P. LestEY, STATE GEOLOGIST.

LIST CF THE CEOLOCICAL FORMATIONS OF PENNSYLVANIA,

285
l Names Provisionally adopted in tne S8econd g:é’
Prof. Dana's Table of the Formations. Geological Survey of Pennsylvanis, &0
by Prof. Jy P. Lesley. =¥ 3
ozs
20. Quaternary. 20. Quaternary,
16. Triassic. 16. Triassic. VL
Green Co. Group. y
14 c. Upper Coal Measures. 14 c. Washington Co. @roup. XVL
G N *  Monongahela River Series. XV.
14b. Lower Coal Measures, 14 b, Barren Measures. XIV.
g &  Allegheny River Series. XIIIL.
14 a. Millstone Grit. 14 a. Pottsville Conglomerate. XII.
13 b. Upper Sub-Carboniferous. 13 b. Mauch Chunk Red Shale. XL
13 a. Lower Sub-Carboniferous. 13 a, Pocono Gray Sandstone. X.
12. Catskill. 12, Catskill Red Sandstone. 9.6
11b. Chemung. 11b, Chemung. VIIIf.
11a. Portage. 11a. Portage. S |[Vile.
Genesee. ; 10 ¢. Cenesee. 3 |VIIId.
10. Hamilton, { Hamilton. 10 b, Hamilton, 2, |VIIIe.
Marcellus. 10 a, Marcellus. £ |VIIb.
9. Corniferous. 9. Upper Helderberg. © |VIIa.
8. Oriskany. 8. Oriskany. VIL
7. Lower Helderberg. 7. Lower Helderberg. VL
6. Salina. 6. Salina. Bl Ve
5 c. Niagara, 5c. Niagara. Z Vb,
5b. Clinton. 5 b. Clinton. 3 Va.
5a. Medina. 5 a. Medina. e IV b.
“  Oneida. 1V a.
4 c. Hudson River. 4 ¢, Hudson River. ) o III b,
4b. Utica. 4 b. Utica. gz I a.
4 a. Trenton. 4 a. Trenton. e IIb,
3. Canadian. 3 a. Calciferous. e IT a.
2. Primordial or Cambrian. 2 b, Potsdam. L= 1
1. Archzan. 1.  Azoic,

Nores on tax TaBLE oF Foruarions. All beneath the Potsdam is styled Azoic, because no surve

has yet sufficiently differentiated the mass into its several systems. The term Eozoic is rejected,
rtly because both too vague and too shifting, and partly because it would suit the Cambrian system
tter than the Huronian and Laurentian, both of which remain to all intents and purposes Azoic.

The terms Huronian and Laurentian are known to apply lithologically to rock masses in Pennsyl-

vania, but their geographical relationships in the State are but imperfectly made out. .

Much uncertainty still exists about the lines of demarcation between some of the formations
in Pennsylvania, such as between the Catskill and Chemung; the Lower Helderberg and Clinton;
the Hudson River and Utica; the Caleiferous and Potsdam. A

Niagara, Onondaga or Salina, Corniferous and other names were omitted, in the first edition,
because of their uncertain presence in many districts of the State; and because of the narrowness
of their upturned outcrops where they do exist. e

Some of the places named in the following lists oceupy positions coverini the width of two or
more steeply outcropping formations, to any one of which, therefore, they might be assigned.

In the northern and western counties it is often impossible to say precisely whether places stand
upon Chemung, Catskill, Pocono or Mauch Chunk rocks. In such cases, C! emung has been pre-
ferred, because the others might be studied in the surrounding hills on account of the general hori-
zontality of the bedding. . 3

The last column in the table gives the numbers assigned to the Paleozoic formations in 1837, and
tbeir modifications since 1874. All above XII are additions. g
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Pennsylvania.*
Pennsylvania Railroad. Pennsylvania Rallroad.

Ms. New York Division. Alt.[|[Ms. Pennsylvania Div.—Main Line—Con. Alt.
0|W. Philadelphia.[l. Azoic. 32 S 2-4. Siluro-Cam-359
6(Kensington.!  |20. Quaternary. 27 i du-Hand, {brian Limestones.

13/ Holmesburg. 3 2 69|Lancaster. 4 859
23| Bristol. £ 21/( 76/ Landisville.5 & 405
26(Tullytown. ¢ zo i 81iMount Joy. A 468
82|Morrisville. 1. Azoic. 34|| 87/ Elizabethtown.® [16. Triassic. 457
33ITrenton, N. J. |(See New Jersey.) €3|| 95|Branch Inter.” 43
Pennsylvania Division—Main Line. 96/ Middletown. = 5
: 4 a. Trenton Lime-
0/ W. Philadelphia.|1. Azoic. 32/106/Harrisburg. { stone and edge 320
5Merion. & 247 of 4 b. Utica Slate.
9|Bryn Mawr. « 418(|111|Rockville.® 359/4 ¢, Hudson Riv. Slate.
20;Paoli. & 534|/113 Marysville. 5 a. Oneida Conglom’e.
22/ Malvern. s 646(1120|Duncannon.? 12 Catskill s. s. } Lo
2 — 4. Siluro-Cam-|;133|Newport. 11 b. Chemung. [ 395
#§\0akland® 2%/ brian, (Calcif'ous?)| ool 1o | {5b. Clinton and 408
A 3a.&4a. Magnesian S fossil iron ore beds.
33| Downingtown. : g
Limesto’s & Marbles ||148| Thompsontown. (7. L. Helderberg. 419
39 Coatesville. L 330{/148{Tuscarora. 10. Hamilton. 428
44(Parkersburg,. 2b. Potsdam 8.8. 537(/152|Perrysville.11 (G 441
47|Penningtonville. % 5001155\ Mifflin. 5 b. Clinton. 431
51|Gap.? 1. Azoic. 552/162|Narrows.12 3
2 - 4. Siluro-Cam-|{167|Lewistown. 7. L. Helderberg. 498
57|Lemon Place.t brian Limesto’s. 883|178/ McVeytown.13 5 g 524

1.
based
2.

Kensington. This line runs along the Delaware river over alluvion and modified glacial drift,
upon Azoic rocks, upon which lie the bottom layers of the Cretaceous of New Jersey.
akland. Here the line finaily leaves the Azoic rocks, across a fault, and passes white marbie

%uarries to the Westchester Valley, rocks vertical, and probably identical with those of western

ermont.
3. Gap. Bedsof
4. Lemon Place.

stone plain of Lancaster; steep dips;
., Landisville. Zinc mines recen
6. Elizabethtown. Road runs for a

%uieksand. Wharton'

s famous nickel mine not far off.

rom here to Elizabethtown, over the garden of Pennsylvania, the
1;:)licat,ions and faults innumerable ; structure difficu

ly worked one mile to the east.

mile or two along part of a greenstone trap dike, twenty miles

ﬁreat lime-

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 New Red.

7. Branch Inter.
8. Rockville.

9. Duncannon,
th

in the summit of Peter's
The vertical wall is score
makes on the north flank of Peter’s

1 Finest section in the State here.
slightly overturned, so that the upper formations seem to
measured, viz: From the Hudson
summit of the Third Mountain.
Here a greenstone trap dike only 4 feet thick, crosses the road and river. It
carrles iron ore. One mile west, a coal bed s opened in the Pocono Sandstone, the representative of
e New River Coal System of Montgomery County in Virginia. Five miles east is a curious notch
) Mountain, where the Dauphin-Halifax Turnpike crosses its crest.
Notice the terrace which the Catskill
Mountain opposite Duncannon; it is the finest exhibition of

éFourth

iver slates (Siluro-Cam

horizontally with glacial strice (7).

South edge of the limestones of the Great Valley.
S8even miles thickness of rock, nearly vertical,

lunge beneath the lower, may here be
grian), up to the Coal Measures on the

Catskill terrace erosion in the State. See Notes 77 and 170.

10.

Millerstown. Clinton fossil ore bed extensively worked here and at Mifflin.

11. Perrysville. Best place to study the little coal beds in Hamilton (Lower Devonian) rocks.

12. N

arrows. Long

aArrows.

River flows in a narrow synclinal between anticlinals of Medina.

13. McVeytown. Good place to study Oriskany giass sand quarries, one mile back of McVeytown
on the opposite (north) side of river.

* The altitudes In this chapter are taken from Re
and from other reports of the survey. The datum is

h

have been added to reduce to mean surface of the Ocean.

ort N, by Charles Alien, Assistant Geologist
igh water in the Schuyikiil and seven feet
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Pennsylvania Railroad. Pennsylvania Railroad.
Ms. Pennsylvania Div.—Main Line—Con, Alt.| Ms. Pennsylvania Div.—Main Line.—Con. Alt.
188/ Newton Hamil'n.[10. Hamilton. 599 308iDerry. 14 b, Barren Mres.1173
191/Mount Union. |5 b. Clinton. 597 14 c. Monongahela
195Mapleton.1¢ |7, L, Helderberg, sos([S18Latrobe.3t 100614 po fq e of C. M.
203 Huntingdon.15 |10 b. Hamilton.  ¢22|/323 Greensburg. £ IR0,
210 Petersburg. 6. Salina. 6781328 Penn. 974
216 Spruce Creek.1¢ |4 a. Trenton L. s. 777(/333(Irwin’s. < 884
220 Birmingham.? |3 a. Calciferous.  866(/343|Brinton’s. % 787
223 Tyrone. 5 b. Clinton. 9071347 Wilkinsburg. 14 b. Barren Mres, 923
227|Tipton.48 10. Hamilton. 29011354 Pittsburgh.?3 R {7
gg%iﬂ};ﬂ.\:’llls. T4 :: : ::: Philadelphia and Erie Division.
242 Kittaning Pt.2? |12. Catskill. 1594(| 0 Sunbury.36 11 b. Chemung, 447
14b. Coal Meas-2181/| 2 Northumberland.|12 Catskill. 487
249 Gallitzin. ures of the Alle- 9/ Montandon. 6. Salina. 464
1 gheny Riv. Series. 13 Milton.27 & I
252 Cresson. “ 20171 17| Watsontown. < APg
255 Lilly.20 Co 1887(| 19/ Dewart. 10.Hamilton and 488
262 Wilmore. < 1557\ 24 Montgomery. 7. L. Helderberg.492
265South Fork.2!? & 1485/ 28 Muncy.28 5 b. Clinton. Ve 1
269 Mineral Point. &8 1414 40, Williamsport.2® |10. Hamilton. et
274 Conemaugh. o 1225|| 45!/Linden. 11 a. Portage. 585
276 Johnstown. “ 1184/{ 52 Jersey Shore.30 |11 b, Chemung, 595
285 Ninevah, $ 112111 57\Pine. # 608
290 New Florence. “ 1078/| 60 Wayne. £ Lot
295 Bolivar.23 < 1033} 65 Lock Haven.3! s 559
801/Blairsville Int.?3| « o |

14. Mapleton. Vertical Oriskany glass sand quarry on the opposite (east) bluff.

15. Huntingdon. Plenty of middle Devonian fossils to the south of the town, across the flat.
One mile further on, high and picturesque pulpit rocks of Oriskany crown the bluffs on both sides
of the river. Best view to be‘ﬁoc by crossing the turnpike bridge at Huntinidon and riding a mile
towa}x]-ds Petersburg. Fine pulpit rocks stud the crest of Warrior’s ridge to the north and far to the
north-east.

16. Spruce Creek. To the south are the Springfield Furnace mines. To the north-east, up
Spruce 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. Bell's Mills. Blair's mine, between Bell’s Mills and Altoona. An open quarry in limonite on
Oriskany and Helderberg outcrops; very curious. Unique exposure of celestine in the bank of the
creek below Bell’s Mills,

19. Kittaning Pt. Horseshoe Bend, on 1° gradient, cuts off the point of a spur of horizontal
Devonian measures, between two ravines; coal mines at the head of each ravine ; curious scenery.

20. Lilly. Coal mines and coke ovens for miles,

21. Soutk Fork. The anticlinal at the Viaduct brings up the Mauch Chunk Red Shale 20 feet
above grade, and produces the three-mile loop in the river. A very curious place. Notice the
boulders 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
top 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
{Monongahela River) Coal Series. Down the Loyalhanna, left bank, six miles, the hill slope is
covered with cubie blocks of sand rock 20 feet high and 100 feet on a side, moved several hundred
feet down a gentle slope from their original sites. :

25. - Pittsburgh. The Pittsburgh Coal Bed is seen mined at the hill tops south of the city, 350 feet
above the Monongahela River level. At the south end of the hill behind the city, stands an oil well
derrick 70 feet high, 100 feet above the streets. It has been bored to a depth of 2,300 feet, through
the Butler Oil Rocks, but yields nothing but a stream of strong brine. :

26. Sunbury. Fine cliffs opposite, west side of the river. Superb landscape from hill 2{ mile
back of station. 1

27. Milton. In the centre of a rolling plain of Salina anticlinals and synclinals crossing the
river from east to west, bounded on the west by anticlinal Oneida and Medina Mountains called
}he j;Buﬁs.]o,” “Seven Mountain,” “Jacks,” etc., around the bases of which run the outerops of the

0ss1l ore.

28.  Muncy. Plenty of fossils; fine cliffs of Chemung and Portage facing the river on the east
side. Last appearance of Silurian Mountains of Middle Pennsylvania towards the north-east—the
end of the Bald Eagle Mountain 55& Medina) close along the railroad. Facing the speetator, in the
north, appears the wall of the Allegheny Mountain with patches of the lowest coal on the broken
forest plateau above.

29. Williamsport. Five miles south, through a gap, lies the little secluded Musquito Valley of
8iluro-Cambrian limestone, with black marble quarries of Trenton limestone.
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Pennsylvania Railroad. | Pennsylvania Railroad.

Ms. Philadelphia and Erie Division—Con. Alt.[|[Ms. Philadelphia and Erie Division—Con. Alt.
69 Queen’s Run.*2 |11 b. Chemung. 58¢||234 Pittsfield. 11 b. Chemung. 1241
75 Ferney. “ 595(/238/arland. 43 “ 1309
80| Whitham. « 819 244'Spring Creek. “ 1895
86 Hyner. & 64411249 Columbus. £ 1407
89|North Point. (U 657(1251 Corry.4 4 ‘“ 1445
92/Renovo.33 [ 672/(956/Concord. « 1384
98| Westport. “ 691 2621Union. « 1270

102/Cook’s Run. & 70911269/ Waterford. £ 1192

106/ Keating. < 7191275 Jackson. o 1227

110{Round Island. & 755(/981 Belle Valley.45 |11 a.Portage. 1006

117|Sinnemahoning. % 7941288 Erje.189 w 585

120|Driftwood. 34 12. Catskill. 815

129 Sterling. “ 914 Sunbury Branch.

1383/Cameron.35 “ 982 . , 2

139 Emporium. 5 1681 1(1) ]b)unbt}ry.:: 12. Catskill. 17;

148!Beechwood @ ot anville. 5 b. Clinton.

3 .|| 20/Catawissa. Catskill-Chemung. 478
14 b. Allegheny Riv.
160 St. Mary’s, 1667 ) Bt 54/Conyngham. ot g
Series of Coal Mres. Cresb 14 b. Anth. Coal Mres
165|Daguscahonda.? 7|12, Catskill. LS Hralll g T AR

170/Ridgeway.38 11 b. Chemung., 1393 £ et 4

178/ Wilmarth, 12. Catskill, 1447] 36|Nescopec.4? 10 b. Hamilton.

184 Wilcox.39 « 1526/ 68 Nanticoke.®? 14 Coal Measures.

189 Sergeant. “ 1716)| 63 Wilkesbarre. 132 (5

193/Kane.40  2020(14 a, Pottsville Conglo./| 26 Mainville.5? Pocono—Catskill. 597

199 Wetmore. «  1s08|| 35/Mt. Grove.52 (13 b. Mauch Chunk.

202 Ludloy. « 1604/l 37 Rock Glen.58  [Conglomerate. 929

209 Sheffield.4? g 1839/ 39 Gowen. 14 Coal Mres. 1017

212/ Tiona. 18 a. Pocono?  1362| 43 Tomhicken. ke 1288

217 Stoneham. 12. Catskill. 1857

222Warren.42 119511 b. Oil Sand Group.

228Irvineton. “ 1168

30. Jersey Shore. Gap into secluded Nippenose or Oval Valley (anticlinal Trenton limestone,
fossils) four miles south, and across the river in the gap stands a remarkable conical hill, .
3l. Lock Haven. Five miles south gap into §ippenose Valley; limestone; limonite mines;
Trenton fossils, ete.
32, Queen’s Run. Here the road enters the gate of the long gorge of the West Branch Busque-
hanna, and continues in it 51 miles to Driftwood ; the floor of tﬁe gorie being sometimes Chemung
and sometimes Catskill. Steep walls of Catskill and Pocono rocks, a thousand feet high, hem in the
river, with its innumerable bends. 8ide gorges of the same nature open on both sides. On the
hogback mountain tops between, covered with broken rocks and forest, lie patches of coal measures,
The strata gently rise and fall in successive undulations, crossing the river at right angles. Old
iron furnace of cut stone at Farrandsville, Tota! failure to work sub-conglomerate carbonate iron
ore. Similar failure in same ore at head of Tangascowtac Creek, opposite, to the west.
33. Renovo. Good hotel; machine shops of the company; coal mines on the top of the mountain,
back of the town.
34. Driftwood. Low grade road to the great Jefferson county coal field, up Bennett’s Branch.
35. Cameron. Coal mines on top of the mountain.
36. Emporium. Valley of erosion in Chemunﬁ rocks straight north into New York State, From
here, the road (and river) rises fast, and reaches the general level of the upland at St. Mary's.
37. Daguscahonda. The lowest coal beds are mined all about here, and south of Daguscahonda.
The road descends rapidly into the winding gorge or trench of the Clarion River to Ridgeway.
38. Ridgeway, Down the Clarion are coal mines and ealt and oil borings (no oil{.
39. Wilcox. Deep gas wells (no oil). The Bishop S8ummit coal mines, 10 miles to the north-
east; Johnson’s Run coal basin to the east. [
. Kane. Summit of the countlg. Lowest coal bed. Road northeast, through forest, 15 miles,
to Alton coal mines; thence railroad down Tuniangwant to the Bradford oil wells.
b l4§;d8heﬁiew. Here the Olean conglomerate may be well studied in connection with the lowest
4 g
__42. Warren. Capital centre point for the geological student. Fossils in the hills around. Fine
cliffs of Olean conglomerate crown the hill tops. Butler-Venango oil sands crop out in the foot-hills.
0Oil wells sunk in the valley bottom reach Warren oil sand group at 500 to 600 feet. Railroads down
gl;;?gxi‘lv?r ;llall:g] ta.eross to Titusville. Good hill-roads to Pleasantville and Oil City, along the great
nal of 3
. 43. Q@arland. Olean conglomerate quarries on the peak of the hill, one mile northwest. Top ol
oil sand crops out in the valley bed.
Oil refineries; very high land.

. Y.
N 45. Belle Valley descends rapidly through a ravine, in Chemung and Portage rocks, to the lake
shore.
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Pernsylvania Railroad—Continucd. Pennsylvania Railroad—Continued.
Ms. Columbia Branch. Alt.|!Ms. East Brandywine and Wayresboro.  Alt
9-4. Siluro-Cam-|| O/Downingtown. [4 a. Trenton. 256

0jLancaster. brian Limesto’s. 359(| 6 Brookly%. 1. Azoie. L

7| Mountville. “ 404(| 12/Barneston. o 455
12/Columbia.®4 “ 251(| 18 Honeybrook. “

16; Marietta. « 260|| 22 Beartown. y
23 Bainbridge.5s “ 271{| 28 New Holland. “
7 3 iassic.
3;0 {Iallgmﬂ:;:z 16. Tn:l‘ssxc 200 Williamsburg Branch.
33 Baldwin. {2-4. Siluro-Cambrian.|| 0[Williamsburg. 524 a. Trenton. 847
37 Harrisburg. !4 b. Utica Slate. 22°(| g|Reese’s. 10. Hamilton. 908
V = 11|Frankstown.5® & AEE
b, o Rm]m?d' 14|Hollidaysburg. |5 b. Clinton. 9432
0|Pomeroy. 2_— 4, Siluro-Cam- -
brian. 483 Ebensburg and Cresson Branch.
3|Newlin. 1. Azoic. -

6 Doe Run. & 374]l 0 Cresson. ?llb‘ }?oal )I{gs. 1 é’ 28
12iChatham. « Serpentine. ! x - e ~
15{Avondale.5¢ < 2s3| 6Kaylors. & 2022
18 Landenberg. &« 11/Ebensburg.
22/Thompson. & Bedford Division.

38 Delaware City. |Del. g (See Huntingdon and Broad Top Railroad.)
rodeniok Divislor. 0 Mount Dallas.6® |5 b, Clinton. 1088

0 Columbia.5 ¢ 2-4. Siluro-Camb. 251{| 8 Bedford.t! 1062\7, Lower Helderberg.

5 Stoner. : ¢ 13 Napier. 5 b. Clinton. 108
14 York.37? L 865(| 18/ Sulphur Springs. £
19 Graybill. = 426|| 22 Bard’s. 10. Hamilton.

25 Minges Mill. £ 453|| 31/ Hyndman.%2 7. Low, Held. 930
32 Hanover. i 5991} 36 Cook’s Mills, ‘8 R
39|Littlestown. $ 619} 39 State Line, Md. o 738
47 Taneytown, Md. £3 o8l 41(Mt. Savage, Jn.* € ol
70 Frederick, 4. a. Trenton. 280|| 45/Cumberland, * e £3:8

46. Tipton. Branch railroad to mines recently opened in Pocono coal measures. Very important
geological locality.

47, Danville. Famous and extensive fossil ore (Clinton) iron mines, sunk deep. Iron works
here and at Bloomsburg. Ore crops along both gides of mountain ridge for 15 miles. May
studied on the anticlinal arch in the gaps at both places. Medina arch in the gap through Montour’s
Rld%e. Fine cliffs of Portage and Chemung along the river. Fine collecting ground for fossils at
the limestone quarries,

48. Hazleton. Mammoth and other anthracite beds mined extensively along this road ; remark-
able open cut mines. 3

49. Nescopec. Fine gap through the Nescopec mountain to the south. 3

50. Nanticoke. A remarkable mining accident occurred in the vicinity of Nanticoke, December
18, 1885. The roof of a coal mine which was only three feet thick, but which was overlaid by 257 feet
ofglacml_dnft. caved in. The glacial gravel filled the mine and entrapped 26 miners. Exposure of red
beds of No. XI, 500 feet thick on south side of river extending from Nanticoke gap to hickshinny.
The mountain on the north side of the river is made of No. X. No. XII caps the mountain on the
ggutg ségi 2(;( the river. The thickening of the red shale between Pittston and Nanticoke is gradual.

e No 8

51. Mainville. Fine gap and section of Upper Devonian and Lower Carboniferous rocks here.

52. Mt. Grove. Pass the isolated synclinal McCauley’s mountain and coal basin between here
and next station.

Rock Glen. Enter here the northern basin of the Eastern Middle Anthracite coal field.
Fine views down upon the red shale. Cunningham valley northward.

Columbia. Five miles back toward Lancaster, famous limonite iron mines. Road runs up
the east bank of the river, six miles, under cliffs, to Chicques. Chicques rock, 300 feet high, Potsdam.
Geology still obscure and very interesting. A
™ .;:]5. _ Bainbridge. One mile after pus?ng this, enter Trias (dipping N. W.) and continue on it to

ghspire.

56. Avondale. Serpentine belt crossed here, and before reaching here. X

57. York. This road follows the York county belt of the Cadorus (S.-C.) limestones, with the
south-east edge of the Trias, not far off on the right, and the north-west edge of the Azoic country on
the left. Pigeon Hills (Azolc or perhaps Potsdam?) to the right before reaching Hanover. Trap
dikes just west of Hanover, and at Littlestown.

58. Williamsburg. The great Springfield furnace limonite mineg are (by Mine Railroad) five
miles to the south.

59. Frankstown. Old and extensive Clinton (fossil) ore mines here.
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Pennsylvania Railroad-—Continued. Pennsylvania Railroad— Continued.

Ms., Bald Eagle Valley Division. Alt.||Ms. Phillipsburg and Moshannon Branch. Alt.
0/Tyrone. 5 b. Clinton. AU OiMorrisdale. 14 b. Coal Measures.
5/Bald Eagle.¢®  (10. Hamilton. 10581 8 0Osceola.6” ¢ 14383

10 Hannah, < 105711 13/8terling. i
14/ Port Mathilde.. & 1007 17/Ramey. £
21!Julian. (4 851 3 3
26| Unionville, « 982 Hollidaysburg and Morrison’s Cove Branch.
29 Snow Shoe Junc. “ 722(  Q]Altoona. 10. Hamilton.
81| Milesburg.64 L 700/l 4/Canaan. &
34’Curtin. € 8/Hollidaysburg. (5 b. Clinton.” 94208
40 Howard. & 6791 11|Reservoir. e 965
44 Eagleville. < 635 | 17|Roaring Spr'sé® |4 a. Trenton. 1196
51 Mill Hall. < 573|| 22 Martinsburg. & 1808
55 Lock Haven. & 555(} 28 Henrietta.6® X 1409
gé i\iﬁ.iilesfbu{g‘:: 4T Al o ;:: Southwest Pennsylvania Branch.
i > re.n - ?L 0 Fairchance 14 c. U. Coal Mres.
Tyrone and Clearfield Division. 2 Oliphant, “«
0 Tyrone. 5 b. Clinton. 907}  7|Uniontown. ¢ 988
6| Vanscoyoc. 12. Catskill. 1427/| 11{Lamont Furn.?0 £ 1033
13/ Summit.6¢ 2943(14 a. Pottsville Conglo.|| 16/Dunbar.?? ¢ 938
19{Osceola. 67 14 b. Coal Mrs, 1488|| 20/Connellsville.73 |14 b. Barren Mrs. 915
24| Phillipsburg. L33 1425(| 24/ Pennville. e 1054
29| Wallaceton. 9 €< 1727 Tarr’s. H Lo
84| Woodland. e 14721 39/Youngwood. & b
41{Clearfield. o 1103{| 45|Greensburg. 14 ¢. U. Coal Mrs.1091
47|Curwinsville, e 1141 -

60. DMt. Dallas. Extensive fossil ore mines at Everett, east of Mount Dallas; and in the gap of
the mountain a;proachin Bedford. 3

61. Bedford. Mineral waters. Abundance of Helderberg and Oriskany fossils; interesting and
varied geology; iron mines around. Dunning mountain, fossil iron ore mines, north-east.

62. Hyndman. At north end of, but outside of the Cumberland coal basin.

63. Bald Eagle. This and the following stations are at old iron furnaces, not able to use their
fossil ore close by, and therefore hauling Sil.-Cambrian limonites from the Warrior Mark Valley,
over the Bald Eagle mountain.

64. Milesburg. Entrance gag to the Nittany Limestone Valley, which is full of iron ore banks.

65. Bellefonte. Trenton fossils abundant here. To the south-east, seven miles, Nittany Mountain,
in the centre of the valley; fine views; curious geology; synclinal ships-keel mountain; turnpike
road. Fine section of limestone beds on the great anticlinal of Nittany Valléey.

66. Summit. Summit of Allegheny Mountain and east edge of the bituminous coal fields. Here
Powell’s semi-bituminous coal mines. 4

67. Osceola. Many coal mines along the Moshannon above and below this in the 1st sub-division
of First Basin. Road gets into 2d sub-division over a low anticlinal. All the mines along this road
are on beds of the Allegheny River series.

68. Roaring Springs. ere enter Morrison’s Cove by a gap in the nearly vertical Medina and
Oneida rocks of Dunning’s Ridge. Fossil ore outside (W.); Bloomfield limonite mine (very famous)
inside (E.) U. 8. cannon made at Pittsburgh from pig metal from the furnace in the gap. Sinking
springs up the run.

69. enrietta. Old limonite mines (very rich), Schoenberger’s. A few miles further on are the
Lalrgte:, rﬁcent, and curious Leathercracker Cove limonite mines of the Cambria Company. Remarka-

e faults.

70. Lamont Furnace. Importantouterop of the iron ore beds underlying the Pittsburgh Coal bed.

71, Dunbar. Maunch Chunk red shale iron ore beds in the ravines of the mountain.

72. Connellsville. Centre of the coke trade. Miles of coke ovens along the road from here
toward Greensburg and toward Mount Pleasant. (See Coke Report, L. 1877, Second Geological
Survey of Pa.) Pittsburgh bed 12 feet thick in this narrow basin.

73. Blairsville Int. Occupies the same position on the Kiskaminitas that Connellsville (72) does
on the Youghioghany, in the center of the narrow first gas coal basin west of Chestnut ridge.
Pittsburgh coal bed on the hills opposite, south side river. See also Note 23. ¢

74. Saltsburg. Two miles further the Pittsburgh bed occupies the central hills of the third gas
coal basin. Old salt wells along the river bringing up brine from the Pocono sandstone.

75. Leechburg. Famous gas well 1,250 feet deep, on south side of river. Gas from first (?) oil
sand (of Butler and Venango) brought across the river on bridge, to rolling mill. Gas furnaces for
puddling iron here first successfully used. See Report L. Geological Survey. Some miles to the
south are the famous Murraysville gas wells. _

76. Tarentum. Group of great gas wells; gas piped to Pittsburgh.

77. Millersburg. End of the long trap dike isfust back of this.” 8ee Notes 9 and 170,

78. Allegheny "City. Remark the typical Eddy Hill in the centre of plain, on which the
Observatory stands.
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Pennsylvania Railroad—Continued. (1 Pennsylvania Railroad—Continued.
Ms. Western Pennsylvania Division. Alt,|{Ms. Lewisburg and Tyrone Railroad. Alt,
0|Blairsville Int.73{14 b, L. Coal Mrs.1118/| 0 Montandon. 5 b. Clinton.
8| Livermore. 14 b. Barren Mrs. °43)| 2 Lewisburg. e 463
17|Saltsburg.74 % 891(] 11 Mifflinburg. 4 588
24 Roaring Run. < 830/l 19/Laurelton.32 L 607
82|Leechburg.?5 14 b. L. Coal Mrs. 37 Coburn.832 4 a. Trenton. tead
87|Allegheny Junc. e 7851 43 Rising Springs?s s
38|Freeport. < 772 57/0ak Hall.3¢ ¢
45(Tarentum.?8 4 787|| 58/ Lemont. 5 1002
g; %F;I:x-go(i:le' 14b. B AT M:s. 34 Lewisburg and Tyrone Branch.
62 éharpsfﬁrg. 102 “ « 139 O0[Scotia.8s 3 a. Calciferous.
67|Allegh’y City.7s “ « 743/ 9/Penn. Furnace.86 o 1074
—_ 12|Marengo g
10 £0-
lgiggﬂgj_n 14 b. L. ‘(‘Joal )I‘x:s.”:: 18 Warriors Mark. s
21|Butler Junetion § . ; dres]| AL Gy pn
! : 25|L. & T. Junc.8” (6 a. Oneida.
Lewistown Branch. 26| Tyrone. 5 b. Clinton.
1|Lewistown. 7. Lower Heldbrg. 499 Bellefonte and 8now Shoe Branch.
6/Mann’s. 89 4 a. Trenton. 3730 Bellefonte.¢> 4 a. Trenton T44
18| Milroy. 4 and 3 a. Calcif. 746l g Milesburg. &4 10 a. Marcellus. 723
Indiana Branch. 4/Snow Shoe Int.88 L
O'Blairsville Int.7%[14 b. L. Coal Mrs.1173(| & /School Hse.Cross.12. Catskill
3|Blairsville. 14 c. U. Coal Mrs, 1011||_22/Snow Shoe City. |14 b. Low. CL Mrs.1573
13|Homer. 14 b. Barren Mrs. Newry Branch.
19/Indiana.®! ¥ 131117 g Newry. 12. Catskill.
Lewistown Division. 2/Duncansville. 7. L. Helderberg. 9%°
= 3|Y Switches. 6. Salina
0 Sunbury. 36 12. Catskill. 444 ! { 3
5 Selinsgrove. 10. Hamilton. 90.% ..>___ 4(Holhdayebm.'g. ¢ hest
17| Middleburg. 5.b. Clinton. + = o Springfield Branch,
25/ Beavertown. & =¢e gl 0Springfield Junc.|4 c. Hudson Riv. 878
50| Lewiston. 7. L. Helderberg. 498|| 8 Mines.8? 3 a. Calciferous. 1374

79. Butler. To get to the first productive deep oil wells one must go several miles north-east
from Butler toward St. Jo., Petrolia, etc. The road descends to the Allegheny River over lower
coal measures.

80. Manns, In the gap of Jack’s Mountain is the spring and former residence of ‘“Logan the
Indian.” Trenton rocks form cliffs. The Kishacoquillas 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
was a terrace of deposit, and that the valley had been a lake, A turnpike drive across the valley from
Logan’s Gap, 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
Clinton shales are curionsly crumpled in the cuttings descending to the furnace.

8l. Indiana. The barren coal measures cover most of Indiana County; underneath lie the
Allegheny River coal series.

82. Laurelton, Coburn. Between Laurelton and Coburn the road gets through the Seven
Mountalns 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 Coburn upon the wide limestone valley, full of sink holes and caves, with beds
of lli]monite iron ore. Roundhead (synclinal) splits the east end. Brush Mountain forms the north
wall.

_ 83 _Rising Springs. Egghill to the west, a synclinal knob of Medina left standing in the valley.
Notice Long's cave at weet end of Brush Mountain, at the opening of Brush Valley. Notice sink
hole two miles west of Old Fort, which communicates, under Nittany Mountain, with the greatspring
one mile west of Pleasant Gap. Curious eddy hill in pleasant gap.

Oak Hall. Here Nittany Mountain ends, the Hudson River slates swinging round it. Oneida
rocks on top; fine view toward Bellefonte, northward, and toward Tyrone, westward. Remarkable
%m;overed ;zavern, with more recent cavern under it along Big Hollow, four miles west. (See Report

. 4, p. 422.

85, Seotia.  Brown hematite (limonite) iron mines.

86. Penn. Furnace. The greatest old brown hematite mine in middle Pennsylvania. Excellent
place to study the origin of such deposits. Other mines near the next three stations.

87. L.and T. Junction. In the Bald Eagle GaE.

88. Snow Shoe Int. Rocks all vertical. Oriskany outcrop continuous from here eastward to
Lockhaven ; none seen westward toward Tyrone.
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Pennsylvania Railroad.—Continued. | Penunsylvania Railroad.—Continued.

Ms. Bloomfield Branch. Alt, iMs. Columbia and Port Deposit Branch.  Alt.
0 Roaring Sprg.58 |4 a. Trenton. 1196/ 0 Columbia.>* 1 Azoic. 251
8,Orehill. 3 a. Calciferous. 2 gashingﬁon. 4 ¢

1 “«©
Pittsburgh, Virginia and ‘Charleston Ry. 11 S:gssg:rl;or. 95 « 198
Now Monongahela Div. P. R. R. 14/Pequea. 95 “«

O[Pittsburgh.?5 |14 b, & c. Bar, Mrs.765|| 10 MeCall's Ferry®e)  « 5
15|McKeesport.®© % vsr 24‘Flshmg Creek. & y 109
82|Mo'gahels City. [14c. Upper CL Mrs,743/| 27Peachbottom. |4 ¢. Hudgon Riv. 24
55/ Brownsville o 76+1| 82 Conowingo. 1 Azoiec. o
59| Tippecanoe. 14. Coal Measures,854|| 35/Qctoraro. &
63{Wolf Run. « svsjj 88 Rock Run.
65/Upp. Middletown « s11|| 40 Port Deposit, Md.| - * %
70{Redstone Junc. & 951| 44|Perryville. ¢ -
77 Uniontown. « 990|| Phila,, Germantown & Chestnut Hill Branch.

0 Philadelphia. 1 Azoic. i
Westchester Branch. 12 Chestnus HilLe7 “
22 ghiladegphia. 1. Azoic. 43z i Northern Central Railway.
razer.? - *°| T0[Baltimore, Md. |(See Maryland
: Maryland.)
gg goodlalﬁi..n :: 5831l 47 Hanover Jun, #8/2—4. Siluro-Camb. 432
29 Freenﬁ.llln. ) 571York. 11 366
31 “gm hl g L b 120|| 67|Conewago.?9 16. Triassic. 289
estchester. 73|Goldsboro.100 « 304
Schuylkill Division. 79 Red Bank. (>

P c. rAne mm‘on = 84/Bridgeport.101 |4 a. Trenton. S

iladelphia. 1. Azoic. 88|Harrisburg. 4 b. Utica.

4/Park. y 5 16311 91/ Marysville. 5 a. Oneida. 350

7|W. Laurel Hill. o 188|| 93/ Dauphin.®  349(13 b. Mh. Ck. Red sh.

g g{lanayunltc-::” < 1;: 99/Clark’s Ferry. |12. Catskill. 386

awmont. i i 380
13|Conshohock’n 1403 a. Calciferous. s e 12'1?(,} %tskigﬁch Chunk
17INorristown. 16. Trias. 85|/ 111{Millersburg.”” Red Shale. 396
28 Phcemxville.i“ £ el !118 Mahantango. 12 Catskill. 404
23 IP;()tgstgwn.l A : i:‘; |127(Trevorton.103 ¥ 430

1rdsboro. Y 10. Hamilton & 7 438
58/Reading.14¢ 3 a. Calciferous, 209|133 Selinsgrove.104 Lewiston limestone.
138 Sunbury. 26 e %

5 ung.

(Philadelphia and Erie to Wi]liamsporgc.)

89,

anticlinal axis of Canoe Valley, five miles east of Hollidaysburg.
90. Port Perry, McKeesport. Mines in the Pittsburgh coal bed line the river on both sides in a
eontinuons series; the bed descending slowly from 360 feet above water level at Pittsburgh to within

30 or 40 feet in the neighborhood of Monongahela City.

Mines. One of best and largest brown hematite iron mines in Pennsylvania on the sharp

The bed rises again and goes into the air,

ascending the Youghiogheny River; the banks becoming hillslopes of the Barren measures.

91.
92. Fern Hill.
93. West Chester,

entine belt.
sed

aurentian gneiss belt.

azer. From here to Fern Hill, study the belt of South Valley Hill talcose mica slate.
Crossa the sel
up

94. Shawmont. Fine fresh rock cuttings of gneiss all along this part of the line; contortions;

steatite
95.
96.

north-eastward by Quar
97. Chestnut Hull,

Chestnut Hill sub-division of the gneisses of the Philadellp
Magnetic and limonite iron ores

98. Hanover Junc.

uarry.
%’;fs Igarbor, Pequea. Iron works.
cCall's Ferry. At Toquan Creek the

the ridges to the north and south.
99.  Conewago. Cliffs of greenstone trap overhang the road and river.

100, Goldsboro.
from the river.

101. Bridgeport. Fine long cuttings through Calciferous limestone opposite
102. Sharpsburg. Iron works here were fired b{
gas wells in northern Butler County lo

from the 7reat.
or near Plttsburgh.

More trap cliffs from

reat anticlinal crosses the river, which runs on
ville and Christiania into Chester County, north of the Chester Valley.
he Valley of the Wissahiccon Creek on the west gives a fine section of the

hia Azoic belt.

ere to Red Bank. Magnetic iron ore bed above,

natural gas brought
ng before its introdu

rom one to five miles west of this and in

back

Harrisburg,.
in a pipe, 40 miles long,
ction into general use in
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Ms. Northern Central Railway.—Con. Alt.|| , N. Y., Lake Erie & Western R. R.—Con
178 Williamsport.?¥ [10. Hamilton. 540 Ms. Honesdale. Brauch, Ak
187|Cogan Valley. |12. Catskill. 0;Lackawaxen. 12. Catskill. oy
192|Trout Run.105 “ ¢34/l 4 Rowland’s. w 700
198/ Bodine’s. « 8 Millville. P 780
202|Ralston. 14 b. Coal Meas. 860/ 12 Kimble’s. C 849
203|McIntyre.106 4 16/Hawley. “ 899
207|Roaring Run.  |12. Catskill. 940 20/ White Mills. 3. e
212{Carpenter’s. 11 b. Chemung. 25|Honesdale. 111 L e
35(8) S;nton' S : :::: Tioga Railroad.

Bl naoqum SRR . 0/Corning. (See C.C.E AR.R.)?42
gg%!‘%:g; g 12. Catskxll. i ::: 15{Lawrenceville. 4 1006
936|Columbia X R'ds(11 b, Chemung. 1143]; 2% Tioge. 1 b Shn e
241|Snediker’s. “ 1148/ 31/ Mansfield. it e
247iState e i 11981l 86 Covington 11 bhgllllexo;s;x g. 1208

] : S 3 . 3
256/ Elmirs, N. Y. % 44 ol 14b. Semi-Bitumin’s
Shamokin Division. FHE Coal Measures.1348

: F.B.C.Co.R.R.

138‘Sunbury. i 112, gatskiu. i ;;:l 48/Fall Brook. ! “ 1842
156/Shamokin.102 X g&ﬁl‘l\ti};:g:s 41 Blossburg. 7 ZTATREE
164 Mt. Carmel.109 « 14 bl ot omie Ty, p: 3e
|| 41|Blossburg. % 1348
Summit Branch Railroad. 45/ Arnot. “ 1683
o 13 b. Mauch Cbunk|| O/Elmira, N. Y. {11 b. Chemung. 363
O'Z\Illlersburg.l 26 Red Sl;xua(ie. ‘:l: 7|l 10/State Line. “ 1092
8|Elizabethville. “ 12)Millerton. . 158

14‘Lykens.11° « ¢r7}| 15{Trowbridge. & 1440

17;Daytou. “ 17|Summit. & Bk

20/ Williamstown. “ 1127|| 23|Tioga Junction. £ 1021

Bradford Branch.

0/Carrolton, N. Y. |(See Erie Railw’y)13¢9
11{Bradford.112 11 b. Chemung. 1444
13

New York, Lake Erie & Western R. R.
Jefferson Branch.

0 Susquehanna. [11b. Chemung. ?14(| 19|Big Shanty. 1668
11 Starruceca. 12. Catskill. 26|Gilesville. 14 b. Coal Mres., 2055
14 Thompson’s. 4 1703/ 14[Custer City. Catskill & Chemung.
25 Herrick Centre. o 1803 : Carboniferous Con.
33 Forest City. 13 a. Pocono. say | 37 Kinmna Bigger s and 13a. Pocono s.s.
38 Carbondale. 14b. Anthracite1©79|| 32/Mt. Jewett. 14. Coal Measures.

Coal Measures. 42|Midmont. £
53|Johnsonburgh. [13a.Pocono Sandstone.

103. Trevorton. West end of the anthracite coal field. No anthracite west of this. Fine study
of the lowest beds in the gap of the Conglomerate mountain.

104. Selinsgrove. Easternmost limit of the fossil ore outcrops of the Lewistown belt. Good
aufiicslmsg sections of 10. Genesee, Hamilton, Marcellus and 7. Lower Helderberg l. s. between here
and Sunbury.

105. Trout Run. Entrance to the long gorge of the Lycoming Creek through the Alleghen
Mountain plateau; similarly situated to Queens Run (32). Gorge exactly like that of the West Branc
Susquehanna (32). Coal patches 1,000 feet above road level, up Trout Run. 3

108. McIntyre. Old iron mines under the cliffs of Pottsville conglomerate forming the coraice
of the mountain walls. Great incline plain up mountain to McIntyre coal mines.

107. Alba. The Armenia Mountain of Catskill and Pocono dominates this on the west. On its
top is the east end of the Blossburg-Antrim semi-bituminous coal basin.

108. Shamokin. In the gap opposite the town five ribs of Pottsville conglomerate enclose the
fo% lo;vest anthracite coal beds. A cross section of the coal measures up to the 12th bed can be
made here.

109. Mt. Carmel. In the center of the Shamokin group of three anthracite sub-basins.

110. Lykens. Here is a range of collieries on the southern outcrop of the famous Lykens Valley
snthracite coal bed, which lies 50 or 100 feet above the Mauch Chunk red shale formation No. XI,and
is, therefore, worked from the outside conglomerate wall of the Bear Creek coal basin. The bed
seems to correspond to the famous block or iron furnace coal bed of Sharon in Mercer County, and
of Nelsonville in Ohio. It is the lowest workable bed in the anthracite region.
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N.Y., Lake Erie & Western R. R.—Con. Delaware, Lackg«xwanna & Western
Ms. Toby Branch. Alt. Ms. - T Railroad. Alt,
0 Brockwayville. [14b. Lower Coal Mres. 82 g:;; wa(;!;a 2 gc:n;'iig(;?nNﬁgve::ey )
élﬁr({fkpo?:h ¢ 92| Water Gap.116 (5 a. Oneida. 819
OlKel en 1\01 s. » 96|Stroudsburg.117 (10. Hamilton. 403
R & 100{Spragueville. | Catskill-Chemung. 490
QEPREUS PIOS, _||104[Henryville. “ “ 596
New York, Pennsylvania & Ohio R. R. 109/0akland. 12. Upp. Catskill.1011
115|Forks. ]
0|Salamanca. SSee New York.) 13931199/Mohyhanna. « 1933
61/ Corry.4# il Sand Group. 14%111198iGoldshoro.118 “«
72|Union City. e 130147 36! Moscow. “ 1558
79|Mill Village. € 121601139/ Dunning’s.119 “ 1400
88|Cambridge. % e 14b. & c. Anthra-748
92| Venango. ¢ 1163|{149/Scranton. cite Coal Measures,
96Seagertown. Sub-Conglomerate1116}/159 Abington. 12. Catskill. 1058
102|Meadville. & 108011164 Factoryville.120 “ 920
110|Geneva. & 1069117 74{Nicholson. ¢ 769
116|Evansburg. 14, Conglomerate.1284}1176|Foster. Catskill-Chemung.
121|Atlantic. g 183|Montrose. “ “ 1053
129 Greenville, Sub-Conglomerate. 984|190\ New Milford. “ « 1087
131 Shenango. 4 93611196/Great Bend. 11 b. Chemung. 879
135|Transfer. LS 99311210{Binghamton, (Cont’d in N, Y.) 846
(Contmued m Ohlo') Bloomsburg Division.121
Franklin Branch. 14b.andc.) B &
0 Scranton. 743){ Anth’eCoal | 2'5. Q
OlMeadvilIe. Sub-Conglomerate1 08?9 Measures, | & = 3
6/Shaw’s. “ o R e e e « 576 8@
11|Cochranton. « 1064/l gl pittston. 134 « 575 =B &
19| Utica. X 1035 19/ Wyoming, « 563 | g&°
28 Franklin, 115 gt 87| 90/ Plymouth, « 542 E- =5
36/0il City. = & 1006(| 94/Nanticoke.5¢ « 588 | * th’ §
- 33[Shickshinny.122 |14a. Pottsville Con.529
41/Beach Haven. {10 b. Hamilton. 530
47|Briar Creek. 10. Hamilton. 501
54|Espy.128 7. Low. Helderberg*90
58 Rupert. 11 b. Chemung. 422
68|Danville.47 5 b. Clinton, 457
80|Northumberland.|12. Catskill. R

111. Honesdale. Head of the Delaware and Hudson Canal supplied with Carbondale and Scranton
anthracite coal of the third great basin by raiiroads coming out of the basin over the Wyoming
mountains.

112. Bradford. Petroleum was first found in the Bradford (Chemung) black oil sand in 1871.
The area of productive oil territory in the Bradford district up to January, 1885, was 121 square miles,
and during 14 years had produced on an average 820,000 barrels of crude oii per square mile
(C. A, Ashburner). The most productive oil region in the State, and, untii the discovery of oil at
Smethport and Kane, the lowest of the Pennsylvania oil horizons, 1,775 feet below the Olean
conglomerate. (J. P, L.)

113. Kinzua Bridge. Highest bridge structure in the world; 301 feet high, 2,052 feet long; con-
tains 3,600,000 pounds iron; cost $275,000.

114. bagua Mines. Extensive workings in the Lower Kittaning coal bed by the New York, Lake
Erie and Western R. R, Co. 2

115. Franklin. Lubricating oil from the first sand. At Stoneboro and Mercer, on the road to
Newecastle, local gacial moraines are reported by Prof. T. C. Chamberlin of the U. S. éurvey.

. Water ap. Celebrated for its scenery. Large hotels. Indian staircase in the gap made
by massive north dlﬁ?ing outerops of Medina and Oneida. One mile before reaching these rocks are
quarries of Hudson River roofing slate on both sides of the Deiaware River. Bestj headquarters for
studying the great Terminal Glacial Moraine, which crosses the river at Belvedere and the mountain
al Fox %P’ and runs past Lake Poponoming, northward, to the top of Penobscot Knob and so west
by Long Pond to the Lehigh. See descriptions, pictures and maps in Report Z, Geological Survey.

117." Stroudsburg. Excellent geological headquarters. Fine exgosures of Oriskany, Waterline,
ete., ete., in the ravine of Broadhead’s Creek between the gap and Stroudsburg. Fossils abundant
around §troudsbnrg. Buttermilk and other cascades to the right of the road (east). Noble carriage
drive and exquisite scenery, for 30 miles from Stroudsburg to Milford. Lake on top of the Blue
(Kittatinny) Mountalin, 10 miles east of S. Fine drive south-west through Red Valley (Clinton) and
over outerops of Helderberg to the Wind Gap. Ascent of the Pocono Knob (Catskili) to the north-west.
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Ms. Lehigh Valley Railroad. Alt. Lehigh Valley Railroad.
0[Perth Amboy. gSee New Jersey.) Ms. Pa. & N. Y. R, R.—Continued. Alt.
61|Easton.125 a. Calciferous. = 210({244 Wysauking.135 [11 b. Chemung. 718
73|Bethlehem.126 T 235/1248 Towanda.13¢ g 737
88| Allentown. & 25411255 Ulster. g 743
81/Catasauqua.r2? (4 a. Trenton. 282|259 Milan. “
87|Laury’s. 4c. Hudson Riv. Sh.329|1263| Athens. L (AL
94|Slatington.128 & 385/1265 Sayre. 5 174
103|Lehighton.129 (11 b. Chemung. 4651268 Waverly, N. Y. & 830

7IM 130{13b. M’ k r.s.544
{(1)‘1 Petif%?:,g:‘k s ?‘h PRT-% 705/| Mahanoy, Hazelton & Beaver Meadow Branches.

120.1)1‘&1{9,8 Creek. 12, Catskill. 0iPenn Haven Je. |18b. M'ch Ch'k r. 5,708
180|Tannery. % 4/ Blaok Creck-T¢. i Zoik
5

132|Whitehaven. 13 b. Mauch Ch’k.1143 Weatherly. “ 1090
142|Summit Siding. |13 a. Pocono. 1723/l 11 Beaver Meadow. {14b. An. Cl. Mres.1855
146|Fair View.131 % 1673} 15! Audenreid. “ 1735
152|Newport. T023{13b.Mc’h Ch'kr.s.) =/l Folirmimevag |
14 a. Potts. Cong. '; Bl DL ::
158/Sugar Notch. 666(14b. An. CL Mres. | §|| 14{Jeddo.
162/ Wilkesbarre.132 « 549 5-| 16/Ebervale. g
168|Fort Blanchard. ¢ "2‘ 16/Freeland. Carbonif. Conglom.
Pa.&N.Y.R.R. || 15(Hazelton.4? 14 b. Anth. Cl. Mres.
170 Pittston. » 5711 &|| 28/Tomhicken. “
i 569 | <
igg‘%'a;&lsgjaguncuon. 148 Cat’ékill. 2 58"7 18 Quakake Junct. 18 b. Mauch Ch’kI:::
186 McKunes, 134 = 597 g?l {)Ielano. . 14b. An. ‘(‘)l. Mres.:2 s
194 Tunkhannock. % 610 Makanoy Cifpy,
199 Vosburg. « 615|| 30;Shenandoah.137 by
206 Mehoopany. “ 634|{ 85/ Girardville. %
209 Meshoppen. “ 643|| 38/Ashland. Nk Ll
217 Laceyville. Catskill-Chemung. ¢57|| 36/Raven Run. £
227 Wyalusing. . 674/| 40/Centralia. g 4 w2
233 Frenchtown. 11 b. Chemung.  689|j 45 M¢t. Carmel.109 & Logw
237 Rummerfield. g 696|| 59,Shamokin.108 % %9

118, Goldsboro. Head waters of Lehigh, on the extreme hignland, “ shades of death,” “beach
W%Od;{‘,la 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 X1 has been opened.

120. Factoryville. Now over the Elk Mountain synclinal range of Pocono in the first bituminous
coal basin ; but no coal.

121. Scranton to Pittston. Terraces and drift hills along railroad, also glacial striae at Pittston
and Taylorville.

122. Shickshinny. River cats across the coal field, leaving a small ridge of coal measures
isolated on the west side. Here all the measures from No. X to No. XII], inclusive, can be seen from
the station. The Susquehanna's course through the synclinal at right angles to its axis is interesting
here, See Note 50.

123. Espy. Square across to the north, six miles, is seen the high end of the 8hickshinny (Pocono)
Mountain, reached by a good road from Bloomsburg, seven miles, and affording one of the finest
parxﬁamlg views in Pennsylvania. The glacial moraine crosses that mountain from Berwick
northward.

124. Pittston. In the gap north of the station the red shale beds of No. XI are missing.

125. Easton. Famous collecting ground for rare minerals. Azolc ridge to the north, with
serpentine belt. Remarkable outcrops, natural and artificial, of the caleiferous limestones along the
river north bank to Bethlehem. Many iron works, Laurentian rocks south of the river all the waﬁ uB.
Raﬂm&d Bethlehem. Zinc works. Zine mine in Saucon Valley to the south, easily reached by N. P.

road.

127. Catasauqua. Perhaps the best limonite open mine in America for study, les four miles west
(Ironton). Best reached on wheels; also by rail, over a long, high iron bridge.” Manganese, kaolin,
lignite, with the ore. Mine very large and old.

128. Slatington. Extensive roofing slate quarries here where the roofing slate belt from the
Delaware river crosses the Lehigh river on its course west into Berks County. - Note the duplication
of the slate bands by anticlinals and synclinals, as described in Report D. 3,Vol. I, Geological Survey.
Two miles further enter the Lehigh Water Gap between sloping walls of Onelda and Medina. Issue
upon Clinton red shale. Notice a fine Eddy Hill opposite. Behind it is a local moraine, ? which a
glacier, formerly descending the Lehigh, left across the mouth of the Aquashicola Creek, forcing that
stream to excavate a new channel in the solid Medina rocks of the mountain. Two miles farther, at
the bend of the river, north bank, the ice has crushed over the slates, polished the surface and loaded
it with till. From the Gap Hotel ride to the top of Stone Hill (Oriskany outcrop) for the view through
the Gap. Hydraulic lime quarries on the way up. :
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Ms. Barclay Railroad. Alt.|[Ms. Philadelphia and Reading R. R. Alt.

‘0, Towanda.136 11 b. Chemung. ~ 725 2 glelll::gstlphla. A Af‘mc. ::
7|Greenwood. 12, Catskill. B a0y e

8/W. Manay'k.189 61

16|Barclay.138 14 b. Coal Mres, 1756} , . W. Conshon, 140 “ 61

State Line and Sullivan Railroad. 17|Bridgeport.142 (3 a. Calciferous.? 76

22/Port Kennedy. |2 b. Potsdam. [

O|Towanda.136 11 b. Chemung. 723} 94/|Valley Forge.142 « 98

4 Monroeton. =il 762| 98Phenixville.243 [16. Triassic. 110

24{Dushore. 12. Catskill. 15931 39/Royer's Ford. « 127

14 b. Loyalsock|| 40/Pottstown.14% « 150

29|Bernice. { Coal Measures,semi-|| 45 Douglasville. « 161

Anthracite. 185811 47/Monocacy. « 162

52/ Exeter.145 @ 198

[RTess Faproad. 58 Reading.146 3 a. Calciferous. 368

0[Montrose. 12. Catskill. 1656/ 66/Leesport. 4 b. Utica.? 298

8 Hunter’s, £ 1547|) 70/ Shoemakersville,/4c. Huds'n Riv.s].314

14/Springville. g 1257 75 Hamburg. & 875

22 Lobeck. ¢ 78|Pt. Clinton.147 |5 b. Clinton. 410

28 Tunkhannock. ¢ €11} 83|Auburn.148 . 7. Low. Helderberg+71

86{Landingville. |11 b. Chemung. 503

93|Pottsville149 614{14b, & ¢. An. Cl. Mres.

129. Lehighton. On the crest of one of the grandest anticlinals in the State. The gently south
dipping Chemung and Hamilton here turn over and descend vertically. From here to Mauch Chunk
the vertical Devonian and Bernician systems are crossed at right angles, so as to give an easy section
of 10,000 feet, up tothe coal measures.

130. Mauch Chunk. Fine geological headquarters. The gap in the Second mountain gives the
whole Pocono and Catskill. The river above gives the Mauch Chunk red shale. Mt. Pisgah the
Pottsville conglomerate. Nine miles up the “passenger tourist’s gravity road™ lies the famous
Summit Mine, mammoth coal bed, 60 feet thick, open quarry. In the gap notice the islet on which
the very earliest anthracite iron furnace once stood. Good specimens of dendrites to be got from
the plates in the mountain opposite the hotel. From here to Penn Haven, the fine gorge of the .
Lehigh, with its ox bow bend and walls of Catskill rocks. Glacial Moraine at Sand Run.

131l. Fair View. Ascend 400 feet higher to the summit of Penobscot Knob, affording the finest
view in the State. Notice the glacial scratches on the rock on the highest summit of the Knob.
From here all the colleries are visible below, and the whole structure of the third anthracite coal ﬁeld\
can be made out. Down Solomon’s Gap by three incline planes, notice the erosion of the red shale
under the conglomerate cover. '

132. Wilkesbarre. Anthracite coal was first mined and used at Wilkesbarre in 1768 and 1769 by |
two blacksmiths named Gore. First shipment made to government arsenal at Carlisle in 1775. )

Falls. Buttermilk Falls, not the falls of that name near Stroudsburg, but in nearly the |
game rocks, with the hollows filled with gravel,

134. McKune's. Enter the long %or%? of the North branch of the Susquehanna through the
Allegheny mountain plateau, capped (further west) by the Mehoopany coal basin.

135. Wysauking. A small but remarkable fault in the 11 b. Chemung rocks in the Wysox |
Narrows. It slants up the hillside and may be studied on the R. R.and on the common road, 200
feet above. The centre line of the Towanda anticlinal crosses the river at the northern end of this
cliff, 1,050 feet above the fault. ,

136. Towanda. Fine cliffs, “ The Red Rocks,” just north of the fault and east from Wysauking
station. Chemung fossils. Also another cliff directly ogposite Towanda on east side of the river,
Going north no such precipices are seen, the Chemung shales forming hills with rounded summits.
Good view of Towanda village from the railroad. Boulders of white limestone from Central New
York found in the river were formerly burnt for lime. Picturesque view at Ulster Narrows.

137. Shenandoah. The greatest overlap in the mammoth coal bed in the Anthracite region
occurs in the Shenandoah City colliery. See Atlas of Geological Survey, where it is fully illustrated.

138 Barclay. Barclay or Towanda C. Co.’s, Long Valley and 8hraeder Mines on the top of the
Towanda Mountain, 1,300 feet above the river at Towanda. Incline planes. High falls. Profound
gorges splitting the mountain. Laurel swamps. Semi-bituminous coal.

139. W. Manayunk. Beautiful ravine of the Wissahiccon to the east, deeply trenching the Azoie
belt. Ser%antine and soapstone quarries at Lafayette above Manayunk.

140, . Conshohocken, Picturesque vertical trap dyke left standing in the Iimestone. Marble
quarries east and west of here.

141. Bridgeport. On south edge of the Trias country. Bone cavern in limestone quarry near
Port Kennedy studied by Dr. Leldy and Prof. Cope. Great limestone quarries south of the river, in
one of which the trias beds are seen lying on the n;yturned edge of the old limestone beds.

142. Valley Forge. Ditto. The hill back of it 1s the east end of the ridge of Potsdam sandstone
{c})‘rn‘}:ng the north wall of the Chester Valley far to the south-west. Under its north flank come up

e Azoic.

143, Phenizville. In the tunnel here Mr,_Wheatley found his coal plants (Trias) and reptile
bones, Two miles south-west runs the edge of the Trias, with breccias, copper veins, ete., lying on
Azoic. Trias continues hence to near Reading. .

144. Pottstown. Trap hills to the north.

-
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Philadelphia & Reading R. R.—Continued. || Philadelphia & Reading R. R.—Continued.
Ms. Lehigh and Susquehanna Division.  Alt.[|Littie Schuylkill, East Mahanoy, Mine Hill and
- - Ms. Mahanoy & Shamokin Branches. Alt.
75 Easton.1 25 3 a. Calciferous. 215 ,
86 Bethlehem.126 “ 235|| O/Herndon. 12 Catskill. bk
95/Catasaqua.l27 (4 a. Trenton. 2s3!| 14{Trevorton.768  |14b. & ¢. An. Cl. Mres.
e 21/Shamokin,108 o6 A LT
109 Lehigh Gap.12¢ |11 b. Chemung. 392 E10. >
120 Mauch Chnk.139/13b. Mch. Chk.r.s.532 | 25{Excelsior.
- P 70s|| 30| Mount Carmel. s
127 /Penn Haven Ju, e i e
145 White Haven. |12 Catskill, 1120|| 43/Ashland,
158 Penobscot.131 “ 45|Girardville. N i
171}{Ashley. 63414 b.Anth’e Coal Mres.|| 47/Mahanoy.154 o 1333
174 Wilkesbarre. 550 o Q=L = 98Tamaqua.185 « 503
183 Pittston. 571 i = E—' 2311102 Ringgold.15¢ 5 h. Clinton. Sj58:
187 Spring Brook. S ma 2 8
193!Scranton. 740 o 2 ® g 5 Chester Valley Branch.
195 Green Ridge. & # oo 2 %|| T 0/Bridgeport. {3 a. Califerous. 76
s 6/Centreville. “ 202
'Ii&t Penna and Lebanon Vsll-ey Branch. IOiCedar Hollow. b, e
O|Allentown.23® 13 a. Calciferous. 431/l 16/ Exton. “« 324
]g flrpﬁmi * :: 1|/ 22 Downington. “ 267
15%};&;1‘:::;& 4 433 Schuylkill & Susquehanna Branch.
18|Topton. & 455/| "0/ Auburn.148 9. Up. Helderberg. 466
25|Fleetwood, “ 449/ 5/Hannon, 10. Hamilton.
31{Temple. “ 387|| 12Rock. «
36|Reading.146 £ 363|| 18 Pine Grove. 11 b. Chemung, 520
45 Wernersville. s sss|| 24/ Ellwood. 673 13 b. Mauch Chu’k r. 5.
51 Womelsdorf. iy 4561 30 Rausch Gap. S b
58 Myerstown. & 474 35|Yellow Spring. & 7217
64 Lebanon,151 “ 4“‘ 38 Rattling Run. < S
69, Annville, “ 442/| 46/Forge. « 485
74 Palmyra. €8 455} 51/ Dauphin. v 349
81 Hummelston.152 & 378|| 54 Rockville.8 3494 c. Hudson Riv. Slate.
90{Harrisburg. 4 b. Utica Slate, 331 59!Harrisburg. |4 b. Utica Slate. 321

145. Ezxeter. Trap dikes to the south and west, across the river. Remarkabie horseshoe ridge
gf trap to the east. See map of the South Mountains in Report D 3, Vol. 11, Part 1, Atlas Geological

urvey.

146. Reading. The “ White Spot” high on the mountain to the east is a remnant of Potsdam
sandstone left lying unconformably on Laurentian.

147. Port Clinton. A noble fault crosses the river three times in the gap; once at the canal locks,
again at the rock at the west mouth of the oid tunnel, and then runs vertically up the steep. Hudson
River slates dipping 10° sonth abut against the bottom plate of Oneida standing vertical. Between
this and Auburn very fine exposures of Clinton red shales. No fossil ore.

148. Auburn. Back of this, on the south side of Summer Hill, muititudes of Hamilton and
Chemung fossils.

149. Pottsville. Center of the soft anthracite colleries. Fine geological headquarters. For four
miles before reaching this place the whole Devonian and Bernician systems stand vertical, affording
a section of 20,000 feet of rock up to the top of the lower productive coal series in the fold of the great
synclinal in the lower part of the town. View from the top of Sharp Mountain, 800 feet igh,
i‘:.nstrulcenge. Hotel at Mount Carbon close to where Dr. Isaac Lea found fossil footprints, See
Note 3

150. Allentown. Road runs along the base of the Laurentian Mountains over Calciferous
limestone holding limonite beds.

lb:il. Lebanon. Cornwall Magnetic Iron Mines six miles to the south; holds copper, trap and
marble.

152. Hummelton. Iron mines, limonite, south of the town.

. 133. Ashland. Remarkable large fossil tree stems visible in the coal measures here. Glacial
ilttaec (&) cn}ss white pebbles in the conglomerate crest of mountsain west of the Ashland Gap, opposite
armel.

154. Mahanoy. Large colleries. Shaft sunk by diamond drill.

155. Tamaqua. Little Schuylkill here makesa cross section of the Pottsviile coal basin, Mr.
f_}. %.dAshburner estimates that the center of the mammoth coal bed basin south of Tamaqua is 1800

eet deep.

156. ~ Ringgold. From here down to Port Clinton the Little Schuylkill cuts through ten anticlinals.

157. Union. All along here the thinness of the Trias upon the Cambro-Silurian is revealed by
erosion,

158. Iromville. Famous old and large limonite iron ore mine.

159. Tremont. View from the mountain to the southwest of it down the fish tail double red
shale valley, split by the great mass of the Pocono rocks, is fine and instructive,
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Philadelphia & Reading R. R.—Continued. | Philadelphia & Reading R.vR.—Cmcmwd,
Ms. Schuylkill Valley Branch. Alt.iMs.  Catawissa and Williamsport Branch. Alt,
O|Pottsville.14¢?  |14b.&c.An.Cl.Mresé?4|| O|Philadelphia. (See Main Line.)
4|Port Carbon. & 63911 78/Port Clinton.147 |5 b. Clinton. 410
7|New Philadelp’a. g 690/l 98 Tamaqua®s 14 b.& e. Cl. Mres. 803
18(Tuscarora. € 9091107|Tamanend. 1805(13 b. Mh. Ck. r.s.& s.s.
18/Tamaqua.133 & 8031114 /Girard. « 1107
B R nrE el oy Drarch. 118 BFand’nville.l 621183 b. Mh.Ck. r. s, 1285
L = e oy 124 Ringtown. “ 1129
0Pheenixville.143 (16. Triassic. 132/ Beaver Valley. 3 924
11|Byers. 1. Azoie. 426ll190 MecAuley.163 “« 759
Reading and Columbia Branch. 139 M&inViHe.l 84 12 Catskill. €73
O|Reading,146 3 a. Calciferous. 268 %gg gz;avvﬁlx?fv' gui)tsléﬁl-g;emung. :;’:
Fy= 3 “« 348 e n i
lg %l:il;;ll:ﬁdsswmgs' 16. Triassic 449 }gg %Iooresburg. 10 Hamilton. 618
. 1 ¥ g ttsgrove. g 489
16|Union.157 <0 0 st 2 5
20|Ephrata. 3 a. Calciferous, 38+ i;g %ﬁfgn. ;)7 ey « : ::
e 7 ite Deer.
%; ]\:‘;uzi] B :‘, :o: 182|Montgomery. 11 a. Portage. 4886
37 i;xfd;;‘;‘ﬁe ) L 404|187/ Muncy.28 5 b. Clinton. 494
41|Ironville.2158 2 b. Potsdam. %gg ﬁzlr}tso.ur '1Ie“ X ZOLﬁwexillt{elderber%h
LA 5 SED sville. amilton.
_46|Columbia. ® 3 a. Calciferous. 199 Williamsport.?® 11 a. Portage. poy
Lancaster and Quarryville Branch.
- - Mill Creek and Mount Carbon Branch.
O|Lancaster Jun. |3 a. Calciferous. 371 2
8|Lancaster. “ 812 g,gottsvﬂle.“ \ 14 b. An.CL Mres. 614
14{West Willow. “ 443 4 Dormer’s, 5 o4
20|New Providence.|1. Azoic. 401l T7|New Castle. 2 L
23|Quarryville. o 488{| 12/Frackville. « 1479
Lebanon and Tremont Branch. Colebrookdale Branch.
O!Brookside. 14 b. Anth. Coal Mres.|[” O[Pottstown. 4% |16 Triassic. 150
18 Tremont.15? 14 b. Coal Mres. 768)i g|Colebrookdale. |1. Azoic. 816
20 Pine Grove. 11 b. Chemung. 29|/ 13|Mt, Pleasant. «
24 Trving, 10. Hamilton. 499
29fMurray.1 60 “ 456 Philadelphia and Chester Branch.
37|Jonestown. 4 ¢. Hudson River, 422||—4; -
44(Lebanon.15T 3 a. Calciferous. 466 glgﬁgﬂit;ne' b A‘z‘mc,
Mine Hill and Schuylkiil Haven Branch. e pe
0/Schuylkill Hav. |11 b, Chemung, _ ®39 e Rendh,
9(Minersville.261 |14 b, and Cl. Mres.70°|| O|Philadelphia. 1. Azoic. 47
14/Glen Dower. ‘¢ 11|Chestnut Hill, & 410

160. Murray. Passingout ofthe gap Hole Mountain stands on thejleft (east) a curious synclinal
outlier of Oneida capping a ridge of Hudson River, proving that no non-conformability exists.

161. Minersville. A line of great colleries on the mammoth vein extend westward. The gap of
the west branch Schuylkill above Minersville, shows a superb arch of the conglomerate. Back of
Mine Hill is the mine which burned for thirty years.

162. Brandonville. Making down grade from the conglomerate along the southern and western
sides of the red shale valley of the Catawissa Creek crossed by numerous anticlinals from between
the Beaver Meadow, Hazleton and Black Creek basins, to the east, and zigzagging the (Pocono)
Catawissa Mountain to the west.

163. McAuley. A curious little oval mountain basin of anthracite lower coal beds SMcCauley)
at};mds ggt. on the red shale plain to the right. Notice the rift in its southern side, and its fortress

e outline.

164. Mainville. Fine gap through the Nescopic Mountain and section of white Pocono rocks
with terraces of Red Catskill on its northern flank.

165. Guwynedd. Plants in the Trias as at Phoenixville. Trap ridge pierced by the tunnel.

166. Coopersburg. Saucon valley zinc mines.

167. Steelton. Bessemer steel works, Pennsylvania Steel Co.

168. Cornwall. Cornwall magnetic iron mines located here; this is the largest deposit of iron
ore in Pennsylvania.

169 [Pottsville Ju. The deepest shaft (1675 ft.) in Pa. is located here. The carboniferous con-
glomerate is boldly and beautifully exposed in the gap south of the town. The dip of the conglom-
erate is overturned and is toward the south, although the coal beds above the conglomerate lie in
the synclinal to the north. See Note 149.
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Philadelphia & Reading R. R.—Continued. || Philadelphia & Reading R. R.—Continued.
Ms. Schuylkill and Lehigh Branch. Alt.f(Ms, Cornwall and Mt. Hope R. R. Alt.
" O'Reading.146 3 a. Calciferous. 268|| OLebanon,151 3 a. Calciferous.
43ASlatiu7g§9_n.1 28 |4 c.HudsonRiv.s1. 366/ Donaghmore, «
North Pennsylvania and Bound Brook Div. g]‘}ﬁdcwal 8
| “
O/Philadelphia, |1, Asoie, 5 C‘;mgv‘:‘ff,u; .
10| Abington, ¥ 0o : 7 .
14/Ft. Washington. |16. Triassic. 2P g %)I;Ze{ 5 SEnge e Ty,
“ 271 rlook. #
18 Gwynedd.l‘” 9/Penrvn «
22|Landsdale. g 258 12/ Mt. {IO‘ e “
25|Hatfield. “ a1yl O pe.
31 Sellersville. ¢« and Trap.2s? People’s Railway.
88 Quakertown. 5 %%/ OPottsville.T¥9 |14 b. Coal Mres, 14
44/Coopersburg.} 8¢ g 491 5 Pottsville Ju. «
51| Hellertown. 3 a. Calciferous. 27/ 15/Tremont,159 “«
136 “ 2371
pa|Bothishss i i Coudersport and Port Allegheny R. R.
S Sk Bgtie, 0[Coudersport. |12 Catskill. Teel
0/Philadelphia. 1. Azoic. 2811 3|0lmstead. “
8 Jenkintown. ¢ 293/l 9/Pomery Bridge. “
15 Somerton. N 15¢1| 13/Silver Spring. y
21 Langhorn. 16. Triassic. 96/l 17/Port Allegheny. “ 1481
29 Yardley. £ 79 e
88 Jersey City. (See New Jersey.) , arren and Farnsworth Vy. R. R.
0[Clarendon. 13 a. Pocono 8. 8, 1396
Steelton Branch. I 3|Underwood’s. %
0 Harrisburg. 4 a. Trenton. 8211} 6/McCalmont, $¢
3 Steelton,167 e ' 8/East Branch. *
Germantown and Norristown Branches. | 10/Garfield. Carbonif. Cong.
" 1[Philadelphia. |1 Azoic. 47| : Nanticokeib ratioll
7lGermantown, I “ 21 sl' 0(Wilkes Barre,!33{14 Coal Mres. 850
3|Ashle, (0 534
School Lane. - 108 T
Wissahi:]?on. S 89| 5iSugar Notrh. ¥ o
Sch B 71/| 8/Hanover. 5 654
oOuEEs 12|Nanticoke, 80 “ 540
Shawmont. s 8041 13w S0 o i
Princeton. o 62 oot 137
Lafayette, “ 53 Nescopeo Branch.
Spring Mill. 3 a. Calciferous. 53| O|White Haven, |13 b. Mauch Ch’k.1120
Potts. g 63| 8|Upper Lehigh. |14 Coal Mres. M2
)vlag?e % > oA o Drifton Branch.
[Norristown. 16 Trias. "¢\ OpDrifton Ju, |13 b. Mauch CEk r. s.
Stony Creek R. R. || 7|Council Ridge. |Carbonif, Conglomert.
0 Norristown. 16 Trias. 83 lg ?:g(lizy 5 s Coal“Mres.
10 Lansdale. (L 362 lliDrifto;:l.’“ «
North East Penna. R. R. ' Tamaqua Branch,
0/Abington Ju. 1 Azoic. 259,/ 0, Mauch Ch’nk.189[13 b. MauchC’k.r.s.533
[Hillside. 2 b. Potsdam. 5|Nesquehoning. y S
4 Willow Grove. |3 a. Caleiferous, 259/| 9/Hanto. £ s
Heaton. 16 Trias, || 10{Lansford.171 14 Coal Mres.
7 Hatboro. “ 329|| 11{Coledale. < ga2
) 3242/| 15 Tamaqua.138 8 75,7

10 Hartsville.

170 Carlisle. Trap dike 3 miles before reaching Carlisle ; visible a long w&y off as a low mound
e

across the great valley covered with trees, while all aronnd is cultivation.
“Wagner’s Gap” and “Doubling Gap” in the North or Blue Mountain. Theg
folds, caused by anticlinals passing through the mountain and elevating t|

st of Carlisle notice
are really not gaps but
e. vertical 5 a. Medina

strata. The mode in which this was done may be understood by holding up the ed%e of a sheet of
paper in a perpendicular manner and then elevating it in one spot from beneath, which will cause
the upper edge to fold in an 8 shape, similar to these so-called gaps.
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MSO.CG?;“";"; * i“m;b“'g i, 2 f:‘? Me Phila P W ilinington & Balt R R .
arlilse Junct’n.4 a. Trenton T : 5
§ Upper Mill 172 |1, Asoic. T e b S s 2
10 Hunter’s Run. 1. Azoic. 20 Rockd( le P P
15 Laurel. 3 a. Calciferous. 412 25 Conco:d d % ol
L e 122 33 Pairville, « 255
10 Hunter’s Run. |1 Azoic. 40|Avondale. « 227
15 Starner’s. & 46|Penn.175 « 506
16 Idaville, 16 Trias. 52/0xford. I
17/Gardener’s. o 1112|Baltimore, (See Maryland.)
19 Bendersville. £ = : T
922 Sunnyside. « Phila., Wilmington & Baltimore R. R.
23 Biglersville. 5 OjPhiladelphia. 1. Azoic.
26|Goldenville. £ 2/Gray’s Ferry.176 & 48
32|Gettysburg,206 5 13{Chester,177 & d
5 i 113 37
Perkiomen Railroad. }é %ﬁﬁlglg:‘z d 7 Y.
0/Perkiomen. 16 Triassic. 165/ 18|Linwood. o e
6 Collegeville. « 155 20iClaymont. % #
11 Schwenksville, « 152|| 22|Holly Oak. % 2
14‘Sa1ford. « 23|Belleview. ) 14
18/Green Lane. « 246| 26 Efi.ge Moor. &
929 Hanover. « 281W ilmington. | & 7
43 Allentown.150 |3 a. Calciferous, 257 (Continued in Maryland.)
‘Wilmington and Northern Railroad. st S A
! . 0|Lamokin. 1 Azoic. 3
O/Reading.146 8 a. Calciferous. 4|Knowlton. «
9 Birdsboro. 16. Triassic. 1731 slRockdale. «
21 Springfield.274 |1 Azoic. 6451l  6/Tenni. « 136
27\ Waynesburg Ju. “ 7' Wawa. «
36;Brandywine. % w4 =
89|Coatesville. 4 a, Trenton. 315 : Peachbottom Railroad.
45|Laurel Iron W’ks.|1. Azoic. z41|| 0/0xford. 1. Azoic.
57|Chadd’s Ford. « 175|| 20|Dorsey.178 S
72|Wilmington, Del.|(See Del. and Md.)12|! Buffalo, New York & Phila. R. R., now
Western New York & Penna.
Phila, Wﬂmé:,itrg? ]z;;:’tils :::ltimore R. R. - g'gu ﬁalﬁ; (1 Sleg Nciw York.) l Z : j
'State Line. . Chemung.
0 West Philadel’a.[l. Azoic. 14| 88|Larrabees. & Togr
7 Clifton. & 10941 96{Port Allegany. 4 T4l
14 Media. 4 210//107|Keating. 4 1876
18 Linni. € 136//114 Shippen.3 [ 1201
27, West Chester, “ 406 121|Emporium.3° “ 1019

171. Lansford. The Mauch Chunk red shale and Pottsville conglomerate are cut by a tunnel
between Hanto and Lansford.

172. Upper Mill. Passes into the Papertown Gap of the South Mountains and turns to the right
(8. W.), up the Mountain Creek Valley, with its range of old and extensive limonite mines, open
quarries; ore heavily charged with manganese. Ride to the left (E.)over the divide, on which is Strick-
ler'’s mine, and down to the Big bank. Very instruective. Over Strickler’s, the mountain top is sad-
dled with a 30-foot plate of Pol.sdamé?). In the Papertown gap beginning at the south end of Mt.
Holly 8prings Village are 3,000 feet (horizontal distance) of upturned quartzite rocks which belong
ﬁerhnps to the Huronian system of Canada. These make the Mountain sandstone formation of

eports C and C2,
© 173. Pine Grove. Extensive, well arranged, limonite mine, pianned by J. W. Harden.

174. Spn‘w&qﬁald. Warwick iron mine threemiles to the east, on the edge of Trias ; with trap,
copper, etc. Jones’ mine 134 to the north at the east extremity of the Canestoga beit of the Lan-
caster Co. limestone. French Creek copper mines further east than Warwick.

~ 175. Penn. Line of serpentine to the left. Road runs along the belt from Kennet Square for
several miles. Great serpentine quarries at Avondale.

176. Gray'sFerry. Azoic Rocks here decomposed into kaolin.

177. Chester. The road runs on the edge of the Azoic, masked by drift all the way to Wilmington.

178. Dorsey. Roofing slate quarries at Peach Bottom on the Susquehanna River. Very remark-
able fossil locality, the only one in the southern Azoic belt; apparently sea weeds, like Buthrotr.phis
of the Hudson River slate formation.
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B., N. Y. & P.—Continued. B, N. Y. & P.—Concluded.

Ms. Buffalo and McKean Railroad. Al |{Ms. oy ;}"ﬂ‘alo Division. ;fs“z'
0 Larrabees. 11 b. Chemung. 1476 ¢ WO ,' 130 Che‘xfmug.
9'Smethport i 149s|| 11 Knapp’s Creek.

PEE - 17 Red Rock, Pa. |12 Catskill.
15!Colegrove. 12. Catskill. 1843l o Marport Tk Chortan
22/Clermont,? 79 14 b, Coal Mres. 2074 2§:Bradforﬁ.1l 5 ¢ SRR

Pittsburgh Division. _61|Kinzua. #

Oifrvineton. 0il Sand G —1168|| 16{Portville, N. Y. “

9 Thompson. 2R e TP | 4sl| 79Bullis Mills, Pa. «
15 Tidioute.239 « 1113 84Eldred. 4 1449
23 Hickory. L 1091f  O|Eldred. e 1440
30| Tionesta. & 10s50( 6/Duke Centre. Chemung and Catgkill.
41/0Oleopolis. 4 1032 ll’Summit Cicy. 13 a. Pocono.
50,0il City. < 1008|| 16/Sawyer. 11 b. Chemung.

Y J &

54 Rouseville. « 1037| 18Tarport. “ ]

55Rynd Farm. Sub-conglomerate1043|| 19 Bradford.112 “

57/Columbia. “ 1067 T o raboes. ‘ “ 1478

58 PetroleumCentre. s o lju:;ll:k ‘illegheny Valley and Pitts-

60:Pi.oneer. ¢ 1,999, ’ “burg Railroad.

63| Miller Farm. < 1130 6 Dunkirk. SSee New York.) 598

68| Titusville, 181 2 1194 47 Russellsburg. 1 b. Chemung, 1233

gg‘gemlt‘e"“ée- g :::: 55 Warren.42 0il Sand Group. 1200
[Spartansburg. : 61 Irvineton. & 1168
95/Corry.44 {0il Sand Group. 1433 67iPittsﬂeld. “ 1245

€ o ? 71 Garland.43 LS 129

Oil City and Ridgeway Rallroad. 79{New Ty 2% 1411

0Oil City. 11 b. Chemung. 1008} 90 Titusville.?® 1 Sub-carbonife’us. 1181
__;Sldney L 14 b. Coal Measures. ||~y ;5 Shore & Michigan Southern K. R.
Union and Titusville Branch. ﬁ?;girard. |11 a. Portage. ::;’

24 airview. “

0 Titusville,282 13 Sub-conglomer.1 194|451 | Erje. “ 686
8 Tryonville, e 1320/l459 Harbor Creek. « 130
16|Lincolnville. o 138111466 North East. « 304
25|Union City. |01l Sand Group. 1270 (Continued in Ohio,)
New Castle and Franklin Railroad. Franklin Division. >
— 36,Jamestown. Sub-conglomerate. 2°°
O/New Castle’®2 |14 a.Conglomerate.”*3|| 45 Sqlem. 14 a.Conglomerate.? 98
9|“ ilmington. i 928 52;018’1.1(' (0 1164
16| Leesburg. &« 10451} 57/Stoneboro.115 “ 1151
221.\Ierc§r’1 15 & 1097 65 Raymilton. « 1138
80|Garvin’s. £ “ 1827 71 Summit. « 1165
36| Stoneboro. 8 11711 7o Franklin.2 15 Sub-conglom’rate 1017
g
67|Franklin, 118 Sub-Conglomer. 1°17[} gg/0j] City. « 1010

179. Clermont. Coal mines on the highest land at the on‘l{y racticable north and south paes
over the great water shed between the Pennsylvania and New York waters. g

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, Titusville. Here is the deepest of all oi] wells, but unproductive.

182. New Castle. Old iron making centre. Banks of the river faced with terraces of Ferrifer-
ousllime_stone supporting large deposits of limonite (“buhr stone”) iron ore, of the lower productive
coal series.

183. Kittanning. Two Kittanning coal beds in 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-
ermost of the great anticlinals, brings up the conglomerate 100 feet above water level. The anti-
clinal sinks 500 feet in 40 miles before reaching and crossing the Ohio River 4 miles below Pittsburgh.

185. Brady's Bend. Greatiron works and iron and coal mines. Wells strike oil here 1,100 feet
beneath the river bed in the third oil sand of the Venango oil group.

186. Parkers. High cliffs of conglomerate back n% the town. A forest of oil well derrickson
hnth river hanks 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 way up to Franklin and Oil City.
blas};s;" Stigo. Deep old oil wells. Very old iron furnace, centre of a former region of 50 charcoal

urnsaces,

N



168 AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (PA.)

Ms. Shenango and Allegheny R. R.  Alt. Allegheny Valley Railroad.—Continued.
0{Greenville. Sub.conglomerate. 961 Ms. Plum Creek Branch. Alt.
2/Shenango. g O|Pittsb’'rgh.25 745/14 b, & c. Barren Mres.
6|North Hamburg.|14aConglomerate.1158}} 19/Ink Works. 14 b. Lower Coal Mres.

12| Cool Spring. o 1127} 17| Coal Works. “
17| Mercer.1156 (i 1198
33|Harrisville. 14b.Allegh’yR.Cl. 2540 Sligo Branch.

_85|Centreville, i OlSIigo Junction. |14 b. Lower Coal Mres.
37/Branchton. Conglomerate. 10!Sligo.187 “ 1115
faarard. 5 Pittsburgh, Ft, W; e & Chicag
43|Anandale. ». PAEI VY B VL o
47(Hilliard. 14 b. Allegheny R. Cl. SlTaT.
37|Branchton. Conglomerate. 0, Pittsburg.26 74514 b. & ¢. Barren Mres.

Coaltown. 14 Coal Measures. 13Sewickley. Y 728
38|Keisters. “« 21{Baden. 706114 b.Lower Coal Mres.
41|Hallston, « 26/Rochester, iy &%
46|Euclid. “ 29/ New Brighton. £ 750
49/Jamisonville, « 35(Homewood.188 4 pax
52|Oneida. “ 46/Enon. < "%
68/ Butler. (3 (Continued in Ohio.)

5 P.t:;:egll’::: valll:;' I];aﬂ"'al:;’ e New Brighton and New Castle R. R.

4 Sllla:p:gﬁré P DATTenAlres. sl OKenwood. 14 Coal Measurers.

3 * s8|| 2|/Fetterman. £

10| Verona. 7
sy nassus. “ 76s|| 5/Thompson. Conglome‘x‘-a.te.
21 Tarentum, 14b.Allegh’y R.Cls.778| 3| Rock Point. L by
29 West Pa. Junct. ¢ 791 i
35|Kelly’s. i 780|| 12{Wampum, 4 802
44 Kittanning.183 |14b.Lower Cl Mres.s 0/ 13 Wampum Ju. d
48/Cowanesha’ock. 6 J Erie and Pittsburgh R. R.
65 Mahoning. 14a.Pottsv.Conglo. 824 .
64/Red Bank184 “ 850|| O|Erie.189 11 a. Portage. 685
68 Brady’s Bend185 « 8s6|| 11|Fairview. & 785
71|Catfish, 859(14 b. Lower Cl. Mres.|| 16/Girard. 3 kL
82|Parker’s.186 889|14a. Pottsville Conglo.|| 20|Crosses. 11 b. Chemung, 785
85/ Foxburg. “ 897|| 26{Albion. £ 857
89/Emlenton. « 905|| 35 Conneautville. & 1066

106 Scrubgrass. “ 944/ 39/Summit, & 1141

115|Foster. 10 Sub-conglomer, 269|| 43 Linesville. Sub-conglomerat. 1033

123/Franklin.115 « 9ss| 47 Espyville. “ 1088

132/0il City. “ 1009|| 56|Jamestown, d e

149| Titusville.181 “ 63/Greenville. ¥ oo

188|Corry.44 0il Sand Group. 71|Clarksville. B b

S 77/ Sharon,190 “ 8538

Low Grade Division. 83/ Middlesex. & 833

O/Red Bank.184 |14 b.Coal Mres. 851|| 87|Pulaski. < Ll
15|Leathwood. & 1027 94 Harbor Bridge. (0 816
20 New Bethlehem. 4f 1080/} 98 New Castle.182 |14 a. Conglomerat.80?
40<Brookville. o 12356150/ Mahonington.  [Sub-conglomerate. 789
55 Reynoldsville. < 187711151/ Lawrence Junct. &6 774
70, West Summit. & 154iMomvia. Conglomerate. 808
77|Pennfield. g8 156/Newport. < L
87 Tyler’s, £¢ 157|Wampum. & 8O
98 Grant. 12. Catskill, 99511160, Clinton. “ 909
110 Driftwood. 3 814|168 Homewood. % 25

188. Homewood. Immense sandstone cliffs (at the base of the coal measures) wall in the valley

of the Beaver.
189.

Homewood Furnace.

) Ferriferous limestone and ore all around.
Erie. Numerous gas wells used for lighting the city, heating, rolling iron, ete.
190. Sharon. The Sharon bed as a “block coal”

raw fuel for iron furnaces becomes the great

bed of Ohio; it is the lowest workable coal bed ; overlies the Olean conglomerate, which is the lowest
of the three divisions of the Pottsville conglomerate formation, No, XII. The coal bed is in the

hill

tops.
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4 htabula and Pittsburgh R. R. Alt Baltimore and Ohio R. R.—Continued.
ey Ay A Ms. Wheeling and Pittsburgh Branch. Alt,

0,Pittsburgh.25

14b.& ¢.Bar'nMres.745

47 Lawrence Junc. |14 a. Potts. Conglo.? 74

57|Lowell. “ 826
(Continued in Ohio.)

Cleveland and Pittsburgh Railroad.

0[Pittsburgh.28  j14b.&c. Bar'nMres?4°®

26|Rochester. 14b. Lower Cl.Mres?10

34(Industry. o :::
3

40/Smith’sFer’y. 191

(Continued in Ohio.)

Pittsb: Cincinnati and St. Louis
0 Railroad.

0 Pittsb’rgh2s 745
8/ Mansfield.

15 Noblestown.

23| Bulger.193

32 Hanlon’s.

14 b. & c. Barren Mres,

14¢c. Up. Cl. Mres. 773
“ 236
[ 1156
“ 942

(Continued in Ohio.)

Chartiers Division.

0 Pittsb’rgh.25 745
8 Mansfield,
22 Canonsburg.
81/Washington.331

14 ¢. Upper Coal Mres.
“ 173
“ 285

“ 1081

Baitimore and

Ohio Railreoad.

Pittsburgh Division.

O/Pittsb’rgh,35 751
11jPort Perry.®°
15/McKeesport.
22/Coultersville. 768
33| West Newton.
40 Jacob's Or'k, 797
49 Oakdale.
57|Connellsville.?2
65 Indian Creek.192
74,0hio Pyle.194
84 Confluence,195
92 Pinkerton.198

101/ Mineral Pt.197
109|Yoder’s.

116 Sand Patch198
126 Glencoe.

135 Hyndman. 62

141 ,Cook’s Mills.
146/Mt. Savage Jun.
150/Cumberland, Md.

1

14b. & c. Bar. Cl. Mres,
(4 765
“ 765

14ec. Upp‘e;r Coal M;isz'

14 b.& ¢. Bar. Cl. Mres.
“ 849

394
990
1287
1346
1649
1825

12. Catskill.
14 b. Coal Mres.

14 a.Pottsv.Congl.2235
12. Catskill. 1823
|10 Hamilton. 941

“ 774

637
T.LowerHelderb'g. 638

0 Pittsburgh.35 |14 b. Barren Mres.

5/Glenwood. “ 760
11{White Hall, 14 0.Up. Cl. Mres.1188
19 Gastonville. [ 895
21|Finleysville. “ o1&
24(Crouches. 5% 988
84/Zediker. “ 1006
38/ Washington.19? 58 1023
45(Taylorstown, L 1027
54|W. Alexander. |14 ¢.Coal Mres, 1161
70,Wheeling, W. Va. ¥ 520

Somerset and Cambria Branch.

0/Johnstown. 14 b.Low.Cl.Mres.1184

7|Ingleside. !

9(Border. L
13|Bethel, ¢
19|Hooversville, 14 b. Barren Mreg.1869
23(Stoyestown. 14 b. L. Coal Mres.
83|Geiger’s, <
36(Somerset. 14 b. Barren Mres.
38[{Roberts. 14 b. L. Coal Mres,
40[Millford. &
42|Shamrock. o
45(Rock wood. Conglomerate.

Fayette County Branch.
0/Connelsville.”? |14 c. U, Coal Mres.89%
1/Gibson. 14 b. Barren Mres.

2 Fayette. 14 b. L. Coal Mres,?21
3 Watts, e B
4])unban11 ““ 1011
6/Mt. Braddock. < 1175
12/Lemont. 14b. Barren Mres, 1084
13 Uniontown. 14 ¢. Up. CL. Mres, 981
Pittsburgh Southern Division.
0|W, Pittsburgh. |14b. Barren Mres.
8|Banksville. 4
6|Mt. Lebanon. 14 ¢. U. Coal Mres.
12|Castle Shannon. &
17|Upper St. Clair. €
21|Library. &
25|Finleyville. &
Mt. Pleasant Branch.
0/ Mt. Pleasant. 14 b. Bar'n Mres.105 3
1/Stauffer. & 105%
8/Iron Bridge. & 1051
4/W. Overton. 14¢, U. Coal Mres.1045
5|Everson. %
7|Tinstman’s, % xope
9|Morgan. “ 944
10| Broadford. 8.~
12/Connellsville.72 201

191. Smith’s Ferry. Numerous old oil wells producing a little from the conglomerate and sub-

conglomerate.

192. Bulger. Prof. Stevenson’s “Bulger anticlinal” crosses here.

county into Greene connty, as the new wells testify.
3 ine gorge of the Youghiogheny throngh Chestnut Ridge, walls 1,300 feet
high. Pulpit rocks of Piedmont sandstone (top member of Pottsville conglomerate) left standing
like stranded ships on the broad summit of the mountain. Dry oil wells and old salt wells in the
floor of the gorge on the river bank. Cow rock on the southern brow of the gorge covered with the
sculptures of the aborigines.

193.  Indian Creek.

The Pittsbur%
dwindles through to a small bed in Ohio, but grows thicker southwestward through

coal bed
ashington
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470
Huntingdon' and Broad Top Mountain
Ms. Railroad. Alt.
O/Huntingdon.15 [10 b. Hamilton., - 621
7\Grafton. 10 a. Marcellus.
15/Coffee Run. 10 b. Hamilton. 872
24 Saxton.200 12. Catskill. Bdd

81/Hopewell.201
43 Everett.202
53 Bedford.61

18 b, Mch. Ck.r.s. 898
10 b. Hamilton. 1118
7.Lo. Helderberg.1062

Cumberland Valley Railroad.

O|Harrisburg.

8 Mechanicsburg.
19{Carlisle,1 70
30|Newville.
41(Shippensb’g.204
52|Chambers’g.205
63|Greencastle.

74/ Hagerstown, Md.

94|Martinsburg.

14 b. Utica Slate. 322
9. Corniferous. 436
4 a. Trenton. (e
« 533
“ 654
« 618
11 585
€« 572

(See Maryland.) 634

South Penn. Branch.

0 Chambersb’g.205

7 Marion.

9 So. Penn Junct,
15 Williamson.
19 Lehmaster’s.
20 Mercersburg Ju.

~22 Mercersburg. ‘

4 a. Trenton. 1. s. 618

3 a. Calciferous.
“ 632
4 ¢. Hudson River.
3 a, Calciferous.
4 c¢. Hudson River.

‘4 a. Trenton. L 8.

25 London. %
28 Richmond. e
Dillsburg Branch.
O/Harrisburg. |4 a. Trenton. 1. 8. 322
8/ Mechanicsburg. |3 a. Calciferous. 427
9|Dillsburg. 16 Trias. 542

Hanover Junction,

Hanover and Gettys-

burg Railroad.

0|Gettysburg,206
4|Granite.
5/Gulden’s.
10{Oxford.

13| Valley.57
17{Hanover.
20|Smith’s,
22|Porter’s.

26|J efferson.
27/Cold Spring.
28/Strickhauser’s.
30{Hanover Junc.®?

16. Triassic.
«  Trap dike,

L3
1

9. Corniferous.

¢«  Trap dike.
1. Azoic.

[

[13
2—4 Siluro-Cambrian.
€t

Ms. East Broad Top Railroad.207 Alt.
5 a. Medina. g
< 8, Oriskany.
s o 10 a: Marcellus.
10 b. Hamilton.
Oriskany Ridge
4/Aughwich, 560| « on east.
Hamilton on w.
7|Shirley. 10 a. Marcellus.
11/Rockhill.20° gt S8
11 a. Portage.
14 Beersville. 11 b. Chemung, €58
10 a. Marcellus.
18/ Three Springs. 7 L. Helderberg 1. s.

5b. Clinton anticlin.
6 Salina & Wat'lime.
7. L. Helderberg L. s.
8. Oriskany.

{8. Oriskany, cut.
[ 104a. Marcellus.

20 Saltillo. 7814 11 b. Chemung gap.
12. Catskill. 3
13 a. Pocono tunnel.’
13 b. Mauch Ck. r. s.
14 a. Pott. con. on top
13 b. Mh. Ck. r.s. E.
25,Coles. 1359 £ tunnel.
y 14 a. & 14 b. on west.
' 13 b. Mauch Ck.r. s.
28/Cook’s. L { 14 a. Conglomerate.
31iRobertsdale.21° [14 b. L. Cl. Series.1785
Shade Gap Branch.
Rockhill. 209 |7 L. Helderberg. 624
Shade Gap. 16 b. Clinton.
Corning, Cowanesque and Antrim R. R.
0/Corning. 11 b. Chemung, 942
15 Lawrenceville. i 1008
23 Tioga. « 1052
39| Wellsboro. ¢ 1819

51|Antrim.

14 b, Semi-Bitumi’s

Coal Mres, 1672
15 Lawrenceville. 11 b. Chemung. 1006
“ 1142

27‘E1kland.

194. Okhio
sandstone. Wil
195. Co&tﬂuance.
eny. Fort
as if artificlally, several
been ploughe
196.
measures.

le.
T

Fine Cascade.

up ever since the first sett!
Pinkerton. Fine mountain nose full of coal bedsand terraced by sandstone of the barren

he Turkey Foot.

The whole river falls over a horizontal plate of coal measure
scenery all around. Coal bed 4 feet thick under the falls.

Junction of the three great branches of the Youghiogh-
ill, a very remarkable oval hill of coal measures terraced by coal bed outerops all around

hundred feet hl%h; its flat top, a field from which Indian skeletons have

ement of the country.

197. Mineral Point. The fine isolated Pittsburgh coal bed basin of the Salisbury Ridge, to the south,

capped with fossiliferous limestones of the upper coal measures. Romantic falls on

not far up from its mouth.
198, Sand Patch. Summit of the Allegheny Mountain.

199,
200.

1k Lick Creek

Washington. Great gas and oil wells'recently struck In this neighborhood.
Saxton. Turnin 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 geology.
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Corning, Cowenesque & Antrim R, R.—Con.! Delaware & Hudson Canal Co.—Con.
Ms. Pine Creek Division. Alt.[|Ms, Gravity R. R. Alt.
58 Corning, N. Y. | iCarbondale. 14 b. An. Cl. Mres.1015
93 Stokesville Ju. 12 Catskill. 1170{ lHead Plane, 1) |Carboniferous, - 1385
97 Matson’s. & & ¢ 2| |Conglonmerate, 1292
101/ Ansonia. ¥ 1138} i ¢« 3| |Mauch Chunk, 1694
110 Tiadaghton. 11 b. Chemung. 995 L k4, and Pocomo. 1777
118 Blackwells.211 |12 Catskill. 875 & it 1938
123 Cedar Run. e SR | L | LD 1921
128 Slate Run. £ e Lo o 1580
133 Ross. “ || 'Honesdale. 12 Catskill, 1003
B¢ gfiﬁlm,al'“z : 693' Bangor and Portland Ry.
136 Miller's. 0/Portland. 4 c. Hudson River.
139! Jersey Mills. 4 8351 oMt Bethel ae
143 Waterville,213 “ 634 5 :Tohnsonviile %
146 Ramsey'’s. % 808 st . v
151 Safe Harbor. “ | 10/Flickeville i
155 Jersey Shore.8® (7 L. Helderberg. 595 ; o
o 4 | | 13|Ackermanville, “
157 CementHol'w, 214 “ 567 16/Pen Argvl Bt
164 Linden. « 11} o tiller gyt )
168 Ngw})erry Ju. i nes 23.Stocke.rtown “
171|Williamsport.2? & 24}Tatamy - %
J 26 Nazareth. 4 a Trenton,

TR L e P m— “ Beech Creek, Clearfield and South
0/Addison. 11 b. Chemung. 0% | bWestem *1‘:‘11)";3“; TS
5F ’s. & ipsburg. . Bar'n Mres.

1 INetsa 3 15(Peale, 14 b Low Coal Mres,
14 Elkland. «“ 18[Gorton Heights: -
16 Osceola. « 24 rSIIOWShoe Sum’it. “ 1617
21 Knoxville. « 27|Snow Shoe. L
25 Cowenesque. |12 Catskill. 31|South Fork. Conglomerate.
27 Westfield. “ 37|Panther Run. -
31'Sabinesville. |11 b. Chemung. 41|Hayes. Sub-Conglomerate.
39 Summit. « 46(Monument. 12 Catskiil.
35 Davis. 12 Catskill. 49 Mapes, 11 b Chemung.
41/ Gaines. “ 53 Be:ech Creek. 7 L. Helderberg. 18
46 Galeton. “ 59|Mill Hall. &
62/Lock Haven.?! « 876
Delaware and Hudson Canal Co. ?g }Zg‘g:ye' Shore, 30 : Toi
14 b. Anthra. Coal| 76{Larry’s Creek. |10 b. Hamilton.
0f Carboridale: Measures. 1079|| 81/Linden. “
7\ Jermyn. £ 268)| 85 Newberry Juc. |7 L. Helderberg.
13/ Dickson. & Newberry. 4
16 Scranton. “ 739|| 89|Williamsport.2? s

201. Hopewell. Juniata flows in the red shale under cliffs of conglomerate on one side and a
Pocono sandstone (terrace) mountain on the other. Iron works. Fine section up Yellow Creek into
Morrison’s Cove. Great outerop of Hamilton limonite.

202. Everett. Long outcrop of Clinton fossil ore. Beautiful turnpike carriage drive, south,
along the river, and over Wray's Hill, with wonderful sections of contorted Catskill all the way.

203. Drifton. The extensive coal mines of Hon. Eckley B. Cox, are clustered around Drifton.

204. Shippensburg. Five miles due eastis a great spring rising at the south end of the lime-
stone, and foot of the mountain; the head of Yellow Breeches Creek.

205. Chambersburg. Back-setof the mountains to the east and cross fault along the turnpike
to Gettysburg. A mile or so south of the turnpike immense old limonite ore banks (Pond Bank,
ete.) in which kaolin and lignite deposits occur like those of Brandon in Vermont. Five miles fur-
ther south, in the foot slope of the mountain, are the Mont Alto ore banks. Back of Mont Alto in
tbe mountains are magnetic ore beds, &grphory rocks, copper ores.

206, Gettysburg. “Round Top,” **Cemetery Hill,” “Macfarlane’s Hill” and “Culp’s Hill,” forming
the ridge on which the Unjon Army fought the great battle of Ger.tysbux;g, July 2d and 3d, 1863, are
all trap dikes. Good place to study trap dikes. Scenery beautiful and full of historical {uterest.
(See description of Triassic formation in Report C and C2.)
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Ms, Williamsport & North Branch R. R. Alt.

Ms. Catasauqua and Foglesville R. R. Alt.

OO

12

Catasauqua.l27?
Seiples.

Guth’s.
Walbert.
Chapman.
Trexlertown.

14
17

Breinigsville.
Lichty.

13
15
20

Spring Creek,
Alburtis.
Rittenh’se Gp.215

3 a Calciferous.
[3

Azoic.

282
465
491
550
541
411

388
4855
940

Williamsport.2® |7 Lower Helderberg.
0Halls. L 512
2/ Pennsville. 10 a Marcellus.
3|Lime Ridge. 7 Lower Helderberg.
4/0pp’s Cross. Ee ¥
6/ Hughsville. 10 b. Hamilton. 599
8 Bryan. 11 b. Chemung
9/Picture Rocks. [12 Catskill. ek

10 Lyon Saw Mill, {11 b. Chemug
11|Tivoli. 2
18{Corson. 12 Catskill.
14 Glen Mawr. %
16|Edkins. S
17 Strawbridge. g
19|Stroups. ¢
20/ Muncy Vy. “
22iSonestown. 3 4P
Bells Gap R. R.
0|Bells Mills.18 |10 a Marcellus, 1080
2|Root’s. 11 b. Chemung, 1222
4|Collier Siding. |12 Catskill. A
5/Shaw Run, 13 a Pocono.
6(Look Out. Conglomerate, 1915
7|RhododendronPk £
8| Lloydsville. 14Db.L. CL. Mres, 2180
13{Mountaindale. as 1965
16/Glascow. “ 17.72
25|Irvona. i3

Bradford, Eldred and Cuba and Bradford,

Cornwall & Lebanon & Colebrook
Valley Railroads.

MW= N = O

10
12
15
16
19
22

Conewago,
Mt. Vernon.
Aberdeen.
Beverly.
Bellair.
Flag.
Roseland.
Colebrook.
Mt. Gretna.
Cold Spring.
Cornwall.
Midway.
Lebanon.151

16 Trias.
13

3 a Calciferous.

“

“

608

166

Ligonier Valley Railroad.

i i 0/Latrobe.24 14 ¢. U. Cl. Mres.1008
Bordell and Kinzua Railroads. 3/Kingston. TRESER RSy Mives,
0/Bradford.112 11 b Chemung, 11|Ligonier. 14 b, L. CL Mres.1148
Taylor. 12 Catekill.
9/Kinzua Je. 13 a Pocono. Meadville & Linesville R. R.
AR Viicks. " 0 Meadville. Ol Sand Group.
Ny, 1|Kerrtown Sub Conglomerate
Ormsbys. Carbonif. Cong. 3\ Pike Sl
Smethport. Catskill and Chemung, 7 Wil;:g; R!un. )
24 Eldred. 11 b Chemung. oW e Verhons «
40 Bolivar, X 12/Conneaut Lake. = 10832
_5_6}Wellsville. 4 15/Harmonsburg. 4
0 Cuba. 11 b Chemung. 16 Gehrton. 4
21/ Bolivar. £ 17;Shermansville. @
"42 Richburg. - 14 b L. Coal Mres, 21|Linesville, 4 usss

207 See Report F. of the second geological survey. i
208. Mt. Union. Jack’s Mountain on the west, 5 a. Medina, with 5b. Clinton fossil ore on its
flanks. Blue Ridge, 5 a. Medina in the distance on the east. End of Chestnut Ridge, southeast from

station, compose
20!
Black

9. Rock Hill.

of Lewiston on 9 Upper Helderberg limestone and 8 Oriskany sandstone.
On the east, Blacklog Mountain, 5 a. Medina. Shade Mountain also Medina.
log valley between them, is anticlinal Chazy and Trenton limestone,

210. Robertsdale. Coal openings on both sides of the railroad. The two upper seams worked,
the lower seam not worked.
211. Blackwells. Third Basin crosses about one and a half miles north, Flagstone quarry,
The Terminal Meraine crosses this road near the station. A quarter of a mile below the mouth of
Babb’s Creek. A hill covered with boulders on the west side of Pine Creek, rises 100 feet above the
point. The creek flows in a c}ifeg gﬁn‘ge between

creek. No similar accumulation occurs below this

nearly vertical cliffs of Catskill sandstone.

212, Cammal.
213,

Watervelle.

Becond Basin crosses near this station.
First Basin crosses near here.

214. Cement Hollow. Cement was produced here years ago.

EWIS.
A. Hazpr, C. E.
A.H

A H.
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Ms. Phila.,, Newtown & N. Y., R. R. Alt.|[Ms. Lehigh & Lackawanna R. R. Alt.

0 Philadelphia. 1 Azoic. 0|Bethlehem.128 {3 a. Calciferous.
8 Fox Chase. 5 190}|  4/Shimer. “
12 Huntington V’y. s 117]]  5(Ritter. &
15 County Line. « 7|Broadhead. g
16/Southamton. & 289|) 8 Steuben. <
18 Churchrville. % 18411 10/Clyde. G
19/ Holland. pi 12(Bath. 4 a, Trenton Lime.
23 Newtown. 16 Trias. 144|| 15/Chapman. 4 c. Hudson Riv. Slate.
17/Point Phillips. e
York & Peachbottom R. R. 20| Katellen. “
0 York. 3 ¢. Calciferous 21| 22/Horn’s Springs. [
7,Dallastown. Chlorite Schists. 657|| 25|Wind Gap. 0
9 Red Lion. 1 Azoie. 00| 27/Pen Argyle. 8
14 Felton. “ 536/ 28 Hulls. “
18 Laurel. “ 411|| 29/Bangor Junction, &
21 Muddy Ck F’ks. & s866|| 30/Bangor, ki
27 Woodbine. % 304
40 Peachbottom. (4 ¢. Hudson Riv.(?)118| New York, Susquehanna & Western R. R.
Harrisburg & Potomac K. K. 98/Del Wat't G'p.116/5. b, Clinton
= v - - 102(Stroudsburg.17 |10 a. Marcellus.
O[Shippensb’g.204 |3 a. Calciferous Lime. |705|Gravel Place <
5|Leesburg. £ . L
7 Jacksonville. 9 Buffalo, Rochester and Pittsburgh R. R,
9|{Haysgrove. b
11{Doner’s. “ 107|Bradford Junc. |11 b, Chemung.
12{Huntzdale. o 120 Limestone. “
14|Moore’s Mill. “ 122 Babcock. “
17|Barnitaz. . 123|Kendall. “
19{Mt.Holly Springs. u 124|Bradford.113 i
20|Gt. & Har. Crog’g. “ 127|Custer City. &
24iBoiling Springs. “ 129/ Howard Je. “
25| Leidigh’s. & Clarion Junction. Sub-Conglomerate.
27|Brandtsville. g Whistletown. 5
29| Mech. & Dill’s Je. & 174'Ridgway. o
32|{Bowmandale. B 182 Carmon. “
Short’s Mill. &

i s 189 Forestville. Conglomerate.
0|Wayneshoro. 3 a. Calciferous. 1200|192 Brockwayville. (14 b. L. Coal Mres.
1 Price’s Church. a {Lane’s Mills, z
2 Nunnery. il 195 Beech Tree Ju. o
3 Quincy. < 200,Grove Summit. “

5 Zion. & 204 Falls Creek. 14 b. Barren Mres,
6/Altodale. & 206 Du Bois. &
7/Intersection. 7 Carlisle. 0
9 Mt. Alto. & 968214 Sykes. S
11/Fayetteville. g Cramer. .
13 Font Hill. ) Bells Mills. o
14| Woodstock. = 715|228 Punxsutawney. o
15 Brookside. ¢ 229 Clayville. -+
16/Junction. = 7141231 Walston. !

20;Chambersb’ g.29%4 a. Trenton Lime. i

215. Rittenhouse G;P' Magnetic iron is mined along the termiunus of this road. The ore is
used by the Crane and Thomas iron companies.

216. Sheffield. The Hague gas well is located one and a half miles east of the town and is one
of the most remarkable gas wells in Pa. (See Carll's report on Warren County, I4.

217. Chewton. G geological headquarters for studying XIII in hills and X11 alon&'wild
gorge of Connoquenessing River. . C. W,

21&. ng;ngd.stown. In vicinity of Youngstown the 8haron coal which comes near the base of XI1
ma; studie

y219. Renfrew. Near this is the celebrated Thorn Creek oil district, which has furnished the
largest wells in America, one, the Boyd and Semple putting out 9,000 barrels the %rs‘gv 24 hours.

. WaITE.
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174
Ms. Sharpsville R. R. Alt. || Ms, Pittsburgh & Lake Erie R. R.—Con. Alt.
0/Sharpsville, Sub-conglomerate. 43|Wampum. Lower half of XII, 766
8| Mt. Hickory. Conglomerate. 44|Newport. Basal portion XTI, 772
4 Hermitage. G 46| Moravia. g4 786
5/0akland. kS 49iNew Castle Je. Base of XII. 795
6 Summit. 4 "52|New Castle.182 «
\ ¢
g %::t::vzﬁfl.c Je :‘ 50]Mahopingtown. . 800
12 Lyle ; ¥ 54|Edenburg. 793|183 d. Cuyahoga Shale.
15 New Wilmington. « 57)Carbon. 0 2y
17/ Wilmineton Je i 59 Lowellgville, O. & 822
g = 62iStruthers. % 827
Tionesta Valley R. R. 68|Youngstown. 218 -
0/Sheffield Junct. 113 a. Po(‘:?no. Pittsburgh, McKeesport & Youghiogheny
g o :
13/Sheffield.216 “ 0]Pittsburgh.25 14 b. Barren Mres.”30
19,Garfield, Carbonif. Conglom. 5{Hayes. “ o
7|Homestead. & 70N
New York, Pittsburgh & Chicago R. R. 8|City Farm. “« 759
O New Galilee. 14 b. Low. Cl. Mres. 9(Rankin. & 742
3 Darlington. %S 10|Braddock. & 785
6 Cannelton. = Bessemer. 0 739
9'Negley. & 11{Port Perry.?° & 788
12 Mill Rock. “ 12|Saltsburg. £ e
14 Rogersville, G 13{Demmler. 4 742
A 15|McK rt. 20 & 754
Pittsburgh & Castle Shannon R. R. 19 :lB :st::.spo « 742
O/Pittsburgh.25 |14 b. Barren Mres. 22/Greenock. % (-
9,Castle Shannon. |14 ¢. U. Coal Mres. 25 Stringtown. “ g
28|Scott Haven. < naZ
, .Pittsbnrgh & Lake Erie R. R, * 33| West Newton. 4 "6
O/Pittsburgh.2* 14 b. Barren Mres. 730|| 3g/port Royal. “ 780
5/ Chartiers. e 726l 40lJacob’s Creek. « 78%
6McKee’s Rocks. |14 ¢. Mahonings.s.728|| 46/Layton. « 811
7|Davis Island. 5 725l 54/ Dickerson Run. ;5 o
11|Moon Run. % 7181l 56/Broad Ford Je. [14 c. U. CL Mres. 872
12| Montour Je. 3 7181l s7'Broad Ford. “«
13 Middletown. - K 722} 58| New Haven. & o
14 Lashell. P 716
15/Stoop’s Ferry, £ 79
17 ; Shousetown. “« 761 Montour Railroad.
18 Shannopin. 14Db. L. Cl. Mres. 777|[” 0/Montour Junc. |14 b. Barren Mres.?18
19 West Economy. £ 76511 11|{Imperial. 5
21|Woodlawn. v L3
22 Alliquippa. “ 756|| Pittsburgh, Chartiers & Youghiogheny
23 Logstown. « 752 Railroad.
24 Stobe. 5 75211770 Pittsburgh.25 |14 b. Barren Mres,
25 Kiasola. € 75211 5 Chartiers. “
26 Monaca. e 75111 12 Mansfield. <
27 Phillipsburg. “ 7521 15 Bower Hill. 4
b %e?gel‘- :: ::: 20 Beechmont. 14 ¢. U. Coal Mres.
2941“;11 s%g]\;v'ater. % 719 Pittsburgh & Western R. R,
81|Brighton. 14 a. Conglomer. 722 OjAllegheny.’8 14 b. Barren Mres.
32|Beaver Falls. |14 a. Top of XII. 740|| 3/Bennett. 0
34|College. Middle of XII. 780/ 5/Sharpsburg. $
36|Homewood,188 Lower half of XII, 749 9(Elfinwil d. 14 b. L. Coal Mres.
40(Clinton. o 754/ 14/ Wildwood. £
Rock Point. ¢ 754|| 16{Gibsonia. 14 b. Barren Mres.

*By Prof, I. C. White, U. 8. Geologist.
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Ms. Pittsburgh & Western R. R.—Con. Alt.[|Ms. Pittsburgh & Western R. R.—Con. Alt.
18/Bakerstown. 14 b. Barren Mres. 101 Lucinda. 14 b, Low. Coal Mres.
20| Valencia. « 107 Tylersburg. Conglomerate.
25/Callery Je. “ 120, Warrensville. =
28!Evans City. 14 b. Low. Coal Mres. ||135 Sheffield Je. “

32 Harmony. « 153 Kane. Coal Measures
33:Zelienop1e. s igz ﬁ‘:”;’h(’htlt" ‘“«

43 North Sewickley. & Gt

45 Wurtemburg. 14 a. Comglom.

51}Chewton.“§ g Waynesburg & Washington R. R.

64 Moravia. “ 0/Waynesburg.  |14. c.Greene Co.Group.
67|New Castle Je. 5 5[Sycamore. 14 c. U. Coal Mres.

760 New Castle. 157 X 7Swart. oo

Peala e 9 Deer Lick >
58/ Mahoningtown. K o
62/Edenburg. Sub-conglomerate. 11| West Union. o
67 Lowellville, O. “ b S A
75 Youngstow;l.“ 8 2 }g %ﬁxtiley it :‘

R ckney. 3
gg‘gnllfc‘ery Je. 14 b. Barf‘en Mres. 16 Johnsonsf «

{Renfrew. 18!Luellen. “

40/Butler.?5 141, L Coal Mres. || 19Faker. «
48 8t. Joe. o 21{McCracken. ]
53 Millerstown. % 23! Vankirk. “
57 Karns, « 26|Braddock. “
68| Petrolia. 29| Washington.199 3y ey
62Bruin. -
671Parker. Conglomerate. Youghiogheny R. R.
Zg‘goxburg. i#% by L. (‘)‘0 pl Mzes. Irwins. 14 ¢. U. Coal Mres.884
74|St. Petersburg. haft No. 2. Py 998
78/Turke « R LS
86/ Knox e W Chambers. L 108%
91‘51?'0 onvill - McGrew’s. “ 981

. o MR it Millville. “ 867
95/Clarion Je. o

100! Clari o Cowans.

Db b T Marchands. % 788
98| Arthurs. 4 Sewickley. & e

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 Commissioners of the Second Geological Sur-

vey.
P. Ig. & 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~
dalusite, Stellate, Antophyllite, Amethyst, Asbestos, Actinolite. A
3 Elwyn. In Middletown, Actinolite, Green Feldspar, Corundum, Chromic Iron, Moonstone,
unstone.
Bridgewater. Sphene.
Morgan. Amethyst, Corundum.
Rockdale. Amethyst, Asbestos. 3
Concord. Two miles south, in Green'’s Creek, Garnet (so-called Pyrope). Garnet mined as u
substitute for emery.
Fairville. Mieca in large crystals.
Rising Sun Station, Near New Texas in Lancaster Co., Chromic Iron has been largly mined.
Brucite, Ripidolite, Picrolite, Emerald, Nickel, Williamsite, Genthite.
Brandywine Summit. Two miles southwest, Kaolin mines. Near Elam, Garnet, Mica, Feld-
8par.
e Moore’s. Near Moore’s Ferry, Kyamite. A 1
G Chester Station. In Leiperville quawries, Garnet, Beryl, Feldspar, Tourmaline, Pink Zoisite,
ca.
Newport. At Brandywine Springs, Fibrolite. "
West Chester. Two miles south at Brinton’s quarry, Clinochlore, Jefferisite, Oligoclase. Ser-
pentine is largely quarried there.
Wilmington and Northern R. R. Hall's. One mile and a half southwest, Corundum mines, *
Diaspore, Margarite, Garnet, Feldspar, Tourmaline. 3 : &
. I Gajp Station, Lancaster Co. Gap mine four miles, Millerite, Siderite, Chalcopyrite,
Pyrrollte (niccoliferous.)
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Ohio.*
GEOLOGICAL FORMATIONS FOUND IN OHIO.

GRoOUPS. ORIO SUB-DIVISIONS. EQUIVALENTS IN OTHER STATES.

20 c. Stratified Drift.
Terraces, %c., Valley
Drift, Kames, Osars, &c.

20 b. Forest Bed (local.

20 a. Boulder Clay, Till,,
Erie Clay.

(14 c. Upper Barren Measures.
14. Coar MEasusrzs | | 14 ¢. Upper Productive

20. QUATERNARY, <

S 14 b. Lower Barren o | ( Coal I.Heasu;escof Pennsyl-
CONGLOMERATE 14 a, and b. Lower Productive “ml"' and Conglomerate
Coals. and Conglomerate Coal T
L Measures. |
14, CONGLOMERATE Sharon Conglomerate of
Gimpects, { 14 a. Sharon Conglomerate. H Pennaylnialic
7L5 ] reecdlae
o bggcﬁios;g;“' { 13 f. Maxville Limestone. ‘ Chester Limestone, Illinois.

(13 e. Logan Group, Olive
Shales, Logan Sandstone,
Waverly Conglomerate.

Shenango Sandstone in part,
Pennsylvania.

§ Marshall Group, Michigan.

. ) 13 d. Cuyahoga Shale. { Crawford Shales, Pa.
13. Waynsir. 13 c. Berea (or Waverly) Black _;Orangeville Shale in part,
Shale. Pennsylvania.
S §{ Pithole Grit, or Third Moun-
13 b. Berea Grit. { tain Sand, Pennsylvania.

.13 a. Bedford Shale.

11 c. Cleveland Shale.
11 a. and b. Erie Shale.
10 c. and 11 a, Huron Shale.

10. HaMILTON. l{ 10 b. Hamilton Shale. { Hamilton Group, New York
( %

11. Omio (Black)

Chemung, Portage, and
SHALE.

Genesee, of New York.

Olentangy Shale. (in part).

Marcellus Shale, Corniferous
and Onondaga Limestones
of New York. -

Waterlime and L. Helder-
berg, New York.

9 b. Delaware Limestone.

9. Comx1rEous. 9 a. Columbus Limestone.

6 & 7. WATERLIME, {- 6 and 7. Waterlime.

6. SaLINA, 6. Salina Shales & Plaster Beds. | Salina Group, New York.
(5 h. Hillsboro’ Sandstone.
5 % Cedarville Limestone. Guelph, Canada.
51. Springfield Limestone.

5e. West Union Limestone.
5d. Niagara Shale.

5 ¢, Dayton Limestone. Niagar, G s,

5 b, Clinton Limestone. Clinton Group, New York.
L5 a, Medina Shale. Medina Sandstone, New York.
4. Heopson River 4 c. Lebanon Beds, Hudson River and Utica
C 4 b. Cincinnati Beds. Shale of New York
- sz v | 4 a. Pt. Pleasant Beds. 10 Ofu e WAL

* In the first edition this chapter was furnished by Dr. J. S. Newberry, the State Geologist at
that time. It has been very much enlarged for this edition, the new raiiroads added, the whole eare-
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Ms. | Ashtabula and Pittsburg Railroad.

Bellaire, Zanesviile and Cincinnati R. R.

Ms. | In driftless region.
OL.S.&M.S.R.R.
1|Ashtabula, [11. Erie Shale. 650 . 14 c. Upper Prod.
8/ Austinburg. “ 0 Bellalre.' Meas.  Pittsbyr,
12 Eagleville. “ Seam, No. 8. 65
16/Rock Creek. « 12|Bethel. 14 c. Up. Barren Meas.
924/ Orwell. “ &13. Waver. 33|Jerusalem. 4
29 Bloomfield. 13 e. Waverly. 42‘Woo_dsfield. :
34/ Bristolville, « 49 Lewisville.
40 Champion, « 59 Summerfield. &
45 Warren. 1536 b s62|| 77 Caldwell, &
50 Niles. 14 a. Conglomerate.®!! 88 ,Cumberland. 14 b. Low. ]3:arr. Meas.
. 18 Wav,, 14 a. Congl The Sewickly coal
55/Girard. 2 3 Sy Hees k
14 b. Coal Meas.#35 mined near known as
60 Youngstown. |14 a.Con. & Ol Meas.65||110 Zanesville. Cumberland = Seam.
65 Struthers. 14 b. Coal Measures. 14 b. I;‘OW- Prod.
68 Lowell, « Meas., Kittan. Coals,

Baltimore and Ohio and Chicago Ralii-
road (B. & 0. R. R.).

Nos. 5 and 6. 71!

Central Ohio Rail

road (B. & 0. R. R.).

O‘Baltimore, Md.

0/Chicago Junc. 3 y S
8| Attica, 9. Cornif. & 10. Huron.|{376 Bellaire. { 1‘fu$'gcs}mmf€§' e
16 Republic. 9. Corniferous. 385 Glencoe RO
24 |Tiffin. 5. Niag. & 7. Held. 758 | - 14 c. Coal Meas. Up
80 Bascom. 5. Niagara, 395 Belmont. B oM casures. -
37 Fostoria. Gt 2 14 c. Coal Meas., Se-
44 Bloomdale. 5. Niag. & 7. Helderb'g, 403|Bamesv111e. wickly Seam, No, 86
5 , No. 86.
50 New Baltimore. 413 Salesville. 14 c. Coal Measure,
62 Deshler. 7. Helderberg. [ : 14 ¢, Coal Meas., Up
74/ Holgate. 428|Cambmdge. { Frt;epo 1 S'm. No 7'
88 Defiance. 10 ¢. Huron Shale. 700 o oS
i 437 Concord.
94 Delaware. 447i R “
Straitsville, Somerset and Newark R. R.|454 Zanesville. lé’gs??ésﬂe‘gé%ﬁ
O[Newark. 13 e. Waverly. 82111468 Pleasant Valley.[13 c. 48
9| Avondale. 14 b. Coal Measures. |[470 Black Hand. 18 e. Waverly.
1% Glenford 13 s. and c. Limestone|{480 Newark.! Vi o
: and 14 a. Congl. {486 Union. 13d. “
27/ Wellans. s 495 Pataskala. i
14 b. Coal Meas., Kit- 1l c. Hur. &13a. &
38{Bristol. % tanning Seams,, N%s. Sitilariery b.. Waverly.
5 and 6. 288 9. Cornif., 10. Ham.
43/Shawnee. « A eyt 11. Ohio Shale, 748

fully revised
Geoyl,o ist. S

and about fifty foot-notes appended by Professor Edward Orton, the present State
everal 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. Cham erl

ain in making a special

and Illinois.

survey of the terminal moraine throuﬁh Ohio, Indiana, Kentuck -
0. 62.

G. F."W., and all the other notes are by Professor Orton except
. Newark. Glacial boundary at Newark. G.F. W

1 3
2. Chicago and Atlantic Railway. Route heavily covered with drift.

2. Marion. Fine exposures of limestone in Marion quarries. Fossils abundant,
5

His notes are signed
J. M.

. Lima. Waterlime quarried here. Strong building-stone. Some beds fossiliferouns.
. Winchester. Near margin of glacial drift,

6. Mineral Springs. Springs derived from black shale. :

7. Miamisburg. Cedar trees and peat 100 feet beneath glacial deposits at Germantown, three
miles southwest from Miamisburg. G.F. W.

8. Amanda. Glacial boundarz three miles east of Amanda. G. F. W.

9. Lancaster. On the glacial boundary. Granite boulder two miles northeast, 18 x 11x 6 feet out
of gronnd. 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. These
mainly in beds of streams. .

12. Greenville. At Greenville an interesting outcrop of Guelph division of the Niagara occurs,
rich in fossils. A number of new species have been obtained here. The rock is dolomitic, but con-
tains more carbonate of magnesia than carbonate of lime.
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Ms. | Chicago and Atlantic Railroad.

|Ms. | Cincinnati, Hamilton & Dayton R. R.

Olhhmon Ohio.?
6 Espyville.
7 ll{oran s.
11 Clifton’s.
16 Hepburn.
19 Dud]ey
25 Kenton.
29 Sage.
83 0akland.
85 Scioto.
88| Preston.
42 Harrod’s.
45 Westminster.
49‘Townsend.
52 Lima.*¢
55 Shawnee,
b8, Kemp
61 Conant.
5 Spencerville.
72 [Yorkville.
IEnterpnse
Glenmoore.
88 'Greenwood.
92?Rivare, Ind.
96,Decatur, Ind.

970
956

9, Corniferous.
7. Waterlime.

971
956|
971‘
990|
99»:l
994/
999/
999||
1009
995

899|
862

0/Cincinnati.5*
5 Cummmsnlle
15 Glendale.
19 Jones.
25 Hamilton.
37/ Middletown.
49 Miamisburg.”
60 Dayton.

4 b. Cincinn. Group.507

604
4 c.
4. “

4c¢.& 5 a.b.c. Niag.”8¢

Clncinnati, Hamiiton and Indianapolis
Railroad.

0/Cincinnati,
25 Hamilton.
32 McGonigle.
39 Oxford.

44 College Corn’rs.

4 b. Cmcm Group. 207
604

4 c.

848
837
840
835
836
847
820

9. Corniferous.
“

“

Chicago, St. Louis

and Pittsburg R. R.

0. Columbus.

18 Pleasant Valley.
28 Milford Centre.
38 Cable.
47 Urbana.
58 St. Paris.
13 Piqua.
83 Bradford June.
95 Greenville.
108 New Madison.
114 New Paris.

9 Cor., 10. Ham., &

10. Haron. 54
7. Helderberg.

“

{3
7.Held. & 5g. Niag.1 033
5. Niagara.
“ & 5 c. Niag.9®5||
5. Niagara.

|

1066!‘

|| 93
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855/
sas Cinclnnati & Muski

ngum Valley Raiiroad.

0/Cincinnati.5?
36 Morrow.
46! iClarksville.
56‘lemmg'ton.
66/Sabina.
77\ Washington.
87 New Holland.

Williamsport.
104‘erc1ev111e
116/Amanda.®

1125 Lancaster.?
Bremen.!?

134

{152/ Roseville.
157 Zanesville.
1168 Elhs

176! Dresden Junc.

New Lexington.

4 b. Cincin. Group A7

4b. &ec ¢ A2

4 c. “

5b.&ec Ni. &5c. Ni.

5. Niagara.

7. Helderberg.

10 c. Huron Shale.
10 c. Hur. Shale and

9 a. Corniferous.
“
13. Waverly.

18e. ¢

6
737

14 b, Coal Meas., Kit.
14 b. c. m. Mercer Horiz.

957

828

Coals, I\os. 5 & 6.

711
‘“

bg

[
5 f. Niagara.

0 Bradford Junc.
10 Pikeville.
21 Union.
B | (Continue

Cincinnati and

dinIndiana)

113
[
“

Eastern Railway.

0,Cincinnati.® 2
14 Batavia.
27 New Richm’d.62
32 Williamsburg.
40 Mt. Oreb.
4'7|Sardinia.

57 Winchester.®
62‘Irvington.

75 Mineral Spr'gs.6
90 Henley.

4 b. Cincin. Group. °°7y|
“

4 C. “«
“
“
{ “ &8a. &b,
Niagara.
4. Cincinnati Group.

11. Ohio Shale & 13 a.
and b. Waverly,
13 d. Waverly.

e

106/ Portsmouth.

Cincinnati, Richmond & Chicago R. R.

0/Cincinnati.62
25 Hamilton.
86/Collinsville.
44 Camden.

| 53 Eaton.

60 Florence.

70 Richmond, Ind.

4 b. Cincin. Group. 5°7
“ 604
“

4 ¢c. “ 839

5d. & e. f. Niagar.104¢

See Indiana.

|Cincinnati, Van Wert & Michigan R. R.

0/Cecil.1!

7| Paulding.
19 Van Wert.
43 Celma
76|Greenville.1?

9. Cornif. & 10. Ham.

9. Corniferous. 188
5 g. Niagara. oy
“ 1055

Cleveland, Colambnus, Cincinnati and
ndianapolis Railroad.

0/Cleveldnd.
13 Berea.®3
25/Grafton.

11. Erie Shale. G
13 b. & c. Waverly. :::
2 “

13. Malvern. Glacial boundary five miles north., Glacial terrace extensive along Big Sandy Creek.

G.F.W
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Cleveland, Loraine and Wheeling Raile
Ms. | road— Con.

72 Medina.
85|Grafton.

16/Black River.

18 d. & e. Waverly.
13b. &e. g
11. Ohio Shale.

“Cleveland, Akron

and Columbns R. R.

Hudson.
Cuyahoga Falls.
Akron.

Clinton.
Orrville.

0
7
14
27
38
52
61

Fredericksburg.

Millersburg.
81|Gann.

90 Howard.
100| ‘Mt. Vernon.
109, |Mt. Liberty.
124 Sunbury

138 Westerville.

‘145 IColumbus.

14 a. Conglomerate,
3 .
«

14 b. C. Meas., Sharon
Seam No. 1
13 e. Waverly. 1074
13 e. Waverly, 14 a.
Con. Coal Meas.
«

18 e. Wav., 14 a. Cong.

18 e. Waverly.
« 991
«

13 a. & b, Waverly.
10 ¢. 11 a. b. ¢. Ohio
Shale. 942
9. Cornif., 10. Ham.,
{ & 11, Ohio Sh. 76

Cleveland and Pittsburg Railroad.

0|Cleveland. 11. Erie Shale. 599
8/Newburg, 13 b. Waverly. e
14|Bedford. a o
26/ Hudson. 14 a. Conglomerate.
38/Ravenna. 14 b, Coal Measure.
52 Limaville. ¢
57| Alliance. i 1088
63 Homeworth.
14 b, C 1 M Kit.
69|Bayard.!4 42 Sean'?ai’) anegséi e
4 14 b. ol Meas., Free-
81/Miliport. { port Seams, 68 &T.
8'7Salineville. e
94|(Irondale, 5 a.
% 14 b. Coal Meas. Kit.
102|Wellsville. { Seam, 5 and 6. 690
River Division.
0|Bellaire. 14 c. Coal Measures.t%7
6|Martin’s Ferry. %
13! Portland. ¥
20 La Grange. 14 b. &

2 14 b. Coal Meas,, L.
26|Steubenville. % Freeport Seam. 565
35/Sloan’s. § 5
46/ Wellsville, _g 14 b. Coal Meas., Kit.

Seams.

Tuscarawas Branch.

180
Cleveland, Columbus, Cincinnati and
Ms.| Indianapolis Railroad-— Con.
36 Wellington. 13 b. & c. Waverly. 861
47 New London. L e
55 Greenwich. 'y R
67 Shelby. e (¢ LRI
70‘Vemon. 3
76 Crestline. & L6
80 Galion. 18b.  « 1170
93 Gllead 11 ¢. Cleve. Shale. 1041
97, {Cardington. 10ec. Huron Shale, 1012
104\Ashley. Lo
114|Delaware. & ggrglii"}&famg’,;&;
122 Lewis Centre. |10.a. & ec. Hu. Shale. 962
129 Worthington. s
l38i001umbus. -z 3 golrixf 6;}% Si 11}141'6’
Indianapolis Division.
80|Galion. 18. Waverly. Ry
92/Caledonia. 9. Corniferous.
101{Marion. 52 byl
111|N. Bloomington. 7. Helderberg.
122/ Mt. Victory. e
132 Rushsylvania. by
141|Bellefontaine. 7. ’E)et?'h%rg;ml,f'{l%
150 De Graff. 5. Niagara.
157/ Pemberton. £
164 /Sidney. £ LS
182 Versailles. ¢
190 Ansonia. £
19%7|Union. e
Cincinnati Division.
9. Cornif., 10. ¥
0|Delaware. { g 10 c.’Hugogagﬂ’
9 Ostrander. 9. Corniferous.
17| Marysville. 7. Helderberg.
22| Milford. g
82| Mechanicsburg. |5. Niag. & 7. Helderb.
43|Moorfield. 5. Niagara,
50{Springficld. 5 d. e. f. g. Niagara.
63 Osborn. Cincimgti %roup.&
. 4 ¢. Cin, Grou 5a.
4 DA, b.c. N iagarl;. bl
81|Carrollton. 4 c. Cincinnati Group.
90/Franklin, %
99 Henderson. i
108 Maud's. 4 b. o5
120 Carthage. £
130 Cincinnati. C 50
Cleveland, Loraine & Wheeling Railroad.
3 . 14 b. Coal Meas., Kit.
0|Uhrichsville. { Ry
12|Dover. &
v M 14 b. Coal Meas., Mer-
23 Barr’s Mills. cor Bosizon:
R 14 b. C. Meas., Sharon
85|Massﬂlon. Ront 08 1
48 Warwick. .
59 Russell. 13 a. Waverly.

0/Bayard.!*

8 Malvern.!3
12 Waynesburg.
28 Zoar.

82‘N ew Philad’a.

14 b. Coal Meas., Kit.
Seams, 5 & 6. 1988

14 b. Coal Meas., Klt
Seams

%

]00 1

14Db. Coal Meas., Mer-
cer ¥'ms, 8 & 5a.5%9
14 b. Coal Meas., Kit-

tanning Seams, 906

h-——-—...__._—_._.'.__-
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Cleveland, Yonngstown and Pittsburg |Ms. | Ohio River Division.
.- | Ratirawd. 50|Logan. 13 e. Waverly. =90
0 Mt. Union. 14 b. Lower Coal Meas. : 14 b. Con. Coal Meas.
15 Palmyra, 15 164 Chagrand 14 6. o ien e n { Merceﬂ' %orizon. :
| . Cong. Coal Meas. 14 b. L. Coal Meas.
22 Newton Falls.!® (44 a. Conglomerate. 96° WS Mer. Hor., Block ores
27 Phalanx, kS { 14 b. L. Coal Meas.
76/ McArthur. L3 U 2
Columbns & Cincinnatl Midland R. R. | o lbo 0 Ferrif. Limes & Hor,
0/Columbus, 9. Cor. & 11. 0. Sh. 46|} g3 Mug1erwu 23 “«
113[1t Stgrhn{)g. i Wat?‘rhme. 115|Gallipolis. 14 b. L. Barren Meas.
00mINngsburg. 5 14 c. Up. Prod. Meas.
Washington C.H. & - 130'Mlddlepo St E { Pittsgur; Coal.e X
Sabina. 5 g. Niagara. 132/ Pomecroy.23 “
|Wilmington.!” {5 c. d. e. f. Niagara.992 o
{Clinton Valley. (4 c. Cincinnati Group. oo Sm"m“lllg B“;’;fh' : o
an. e. Waverly.
Columbus and Eastern Railway. | & { Webb’s Sum- | { 13 f. Sub-Carbonifer-
| 18 d. Wav. Drift, de- znit:2o ous Limestone.
OHadlegidiue: { lspos‘ittrs herriyf.t . 9lOreville. ILFb;ﬁIfA. I(??al =lMeas.,
8/ Thoeagork boundary of Qrift. 14 b, L. Coal Meas
13 £, Sub Gatb. Lime,| 11[Straiteville Kit. Goal, No, 6.7+
14/Glenford. . Sub Carb. Lime. ¥ , No. 6.
| & 14 a. Conglom. 14 b. L. Coal Meas.,
| 14b. Lo Greendale. .
. Low. Coal Meas. Mercer Horizon.
S0, T Mercer Horizon. 14 b. L. Coal Meas
26 Fultonham, “ (Carbon Hill Ki.ttax.miuo Coal $
: g ¢
14 b. Low. Coal Meas. Snow Fork Junc. s
85| Rediiel { Kit. Coals, 5 & 6. || |[Nelsonville, « 683
Columbus, Hocking Valley and Teoledo Toledo Division.
Railroad. 0/Columbus. 9. Cor. & 11. O. Sh. 746
9. C &1l oh 14 Powell’s. 9. Corniferous.
0 Columbus. Sh Drift Yedvr MOl 94 Delaware, 9. gor. & 11. 0. Sh, 93
v X 41 Owen’s. 9. orniferous.
12 Groveport. ui)gd?(ilf:’:‘;e’ Drift 46, Marion. 9
23 Carroll. 13 d. Waverly. s1sll 64 Up Sandusky. |7. Waterlxme,dnfthe y

32 Lancaster.2?

42 Millville.

13d. & e. Wav con-|
glom. prommem gas
13 e. Wav., conglom. |
quarried largely.

|
b

| 74[Carey

88/Fostoria.
96, Rlsmg Sun.
106 Pembersville.

5g Ni. & 1. Waterl.?2°
5 g. Niagara.
&

«

124/Toledo. 7. Waterlime. 58
50 Lozan. 13 e. Wav., type local-
o ity of Loo grp. 730 Columbus and Xenia Railroad.
. 14 b. L. Coal Meas, 9. Cor., 10. Ham., &
60 Lick Run. Kit.Couls, Nos.5 &3 o|Columbus. { Sor, I
62 Nelsonville. 2! 653 lAlton. 9. Corniferous. :
. 14 b. L. Coal Meas.,|| 25/London. po )
22
JOSaag Up. Freeport C'L. 659 | 41 Selma. 5. Niagara. v
14 b. L. Barren Meas., [~ 4c. Cm 5 a. b. an
76, Athens. Crinord’] Limest.65¢| 55 Xema. { o I\xagara
14. rd. Glacial bound ses throngh Bayard. G. F. W.
15. P f'“ myra, Sharon coal ﬁlr{mble basins. i
16. Newton 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. Fme quality of S. C. limestone quarried here. Carboniferous conglomerate ground
for glass-sand near 5
20. Lancaster. Glacial boundary Yaseee through Lancaster. G.F. W.
21. Nelsonville. Fine sections of lower coal measures,
22. Salina. Salt manufacture ; the Logan group furnishes the brine.
23. Minerton. The Olarion or Femferous %T estone coal is mined here.
24. r coal found in the Pittsburg seam at one poin

from Wavi erlg'
26. Web

jacent.

Middleport. Brown or pape
25. Pomeropy0 Extensive nEn
conglomerate, Logan gro

s Summit. Typical locahty of Sub-Carboniferous limestone for Ohio. Maxville is ad-

ing of coal (Pittsburg seam) and manufacture of salt Brine derived
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Ms. |

Connotton Valley Railroad.

Ms. | Lake Erie and Western Railroad.

0|Cleveland.

12{Bedford.

32
40
60
76

87

95
102

Kent.
Mogadore.®”
Canton.?8
Minerva Junc.

Carrollton.

Dell Roy.2?
Sherrodsville.

11. Ohio Shale. 599
12 a. and b. Waverly.
Typical locality for
Bedford shale. 954
14 a. Con. Massive. 1049
14 b. L. Coal Meas.,

{ Mercer Horizon.
[0 1049

14 b. L. C'1 Meas., Kit.

C'ls, Nos. 5 & 6,191

14 b. L. Coal Meas.,

Up.Freep’t C’l, No.7.
[13

«

Dayton and Michigan Ralilroad.

0,Cincinnati.

607

4 c. Cincin. Group, &
Py aaon. { 5a.b.& c.Niag.”“ &
74| Tippecanoe. Cincinnati Group.
87|Troy. 5 R
. . Cin. b a.
A8 Fiqus. 1 clin, & 5, Niag 255
100/Sidney. 5 g. Niagara. 208
119|Wapakoneta. |7, Helderberg. i
131|Lima. 8) o
144|Columbus Grove 4 §68)
151|Ottawa. 5 39
165|Deshler. 3
176{Weston. 8. Origk. & 9. Corn. 683
182/ Tontogany. 1. Helderberg.
198|Perrysburg. N 689
202| Toledo. e, AL
Dayton and Union Railread.
| 4 c Cin. G d5
it & b.¢. Niag, 704
12 Brookville, b a. b. and c¢. Niagara.
21 |Baltimore. 5 f. Niagara.
28 Arcanum. g
35|Greenville. e et KA
47 Union. 8¢
Indiana, Bloomington & Western R. K.
0/Springfield. 5 d. and e. Niagara.
11 Plattsburg. 5. Niag. and 7. Helder.
20|London. 7. Helderberg.
32 Georgesville. 9. Corn. and 7. Helderb.
45|Columbus. { 9. Corn., 10, Ham,, &

11. Ohio Shale.

0

Sandusky.

6 Castalia.3?
23| Fremont.
44|Fostoria.

60
5

91

112
123
138

Findlay.
Bluffton.3®

iLim&

St. Mary’s,
Celina.
Fort Recovery.

600
600
637

9. Corniferous.
{3

7. Waterlime.
5 g. Niagara.
5 g. Niag. & 7. Helder.
7. Waterlime.

{ 7. Waterlime, drift

heavy. ST
« 853

113 850
“

Lake Shore and Michigan Southern R. R.

0 Buffalo, N. Y. [See New Vork.
116 Conneaut. 11 a. and. b. Erie Sh.553
129 Ashtabula. i oos
138 Geneva. £ oLy
144 Madison. d L1y
155/ Painesville. & %
174‘N0ttingham. "
183|Cleveland. i 594
196 Berea.®? 13 b. & ¢. Waverly. 796
209 Elyria. £ 2l
217|0berlin. ¢ 8L
227/ Wakeman. ¢
239 Norwalk, & A
243 Monroeville. 11. Ohio Shale. 736
251(Bellevue. “ &9, Cor. 766
258|Clyde. 7. Helderberg. A
26'7|Fremont. #t o]
279 Elmore. 5. Niagara.
296 Toledo. %. Helderberg, 58
338/ Wauseon. 11. Ohio Shale. facs
853|Stryker. i g
860|Bryan. # kL™
370|Edgerton. ¢ e
0|Elyria. 18 b. Waverly.
10|Brownhelm. ~
14| Vermilion. 11, Ohio Shale.
21|Ceylon. &
34 Sandusky. 9. Corniferous. 680
46|Port Clinton. |7, Helderberg.
58 0ak Harbor. 5. Niagara.
65/ Graytown. 5 g. Niagara.
Franklin Division.
0/Ashtabula. 11. Erie Shale. (L5
11|Jefferson. &
24|Andover. 13. Waverly.
30|Simon. 58
86 Jamestown. See Penna.

27. Mogadore. Coal measures clays worked on a large scale in ’Fotterie

28, Canton. Road here passes out of drift-covered territory.,

Canton.

29. Dell Roy. One of the best fields of Upper Freeport coal in State.

80. Nickel

Caetalia. One of the strongest springs of Ohio.

32. Bluffton. Stone quarried extensively for railroad ballast.

33. Chillicothe, _Glacial boundary two miles north. Glacial terraces extensive all along the river.
Immense kames on Paint Creek, five miles west.

34. New Lisbon. Extensive
on the highlands just sonth., G.

late. Much of the line is in a heavily drift-covered country.
Ohi(:)3 Particular]y few exposures of the rocks are found.

(See Note 48.) G, F. W.
%la%x;;ll terraces containing ki

he old moraine in great force near

In the western fmrt of

idney iron-ore. The glacial boundary is
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Ms, | Little Miami R. R. (P. Cin. & St. L.). ’Karlena, Pittsbarg and Cleveland Rail-
0,Cincinnati.®* |4 b. Cincin. Group. 3°7 e, road— (on.

9/Plainville, i . o 4 b, Coal Meas., Up.
17 Miamiville. “ l 2. Cambrxdae. { Frgep t Sm., \o 7.
23 Loveland. ot . 4 b. Coal Meas Kit.
36 Morrow. 4b. &e ¢ 642/ Ot { Seam, Nos. 5 & 6.
45 Freeport. 4c “ { 80New Comerst’wn % 798
56 Claysville. § 90 Phillipsburg. -
65 Xenia. 4b.0in., 5a.b.& ¢.Ni,#69 100/ Dover. “ a5

Marietta & Cincinnati R.R.(B. & 0. R.R.). ' ¢ Nickel Plate.” 30

0 Cincinnati,62 |4 b. Cincin. Group. 507 New York, Chicago and St. Louis R. R.
3

5 Cummingsville. 0|Buffalo.
20 Remington. r 116 Conneaut. 11. Ohio Shale. 688
31/Cozaddale. ¥ {129/ Ashtabula, ¢ o |
41|Blanchester. 4c X 979|/138|Geneva. i)
50 Martinsville. 5 b. Niagara. oLy {154 Painesville. 5 o5k
62 Lexington. 7 Helderberg. [160/Mentor. ¥ g3
74 Greenfield. 8981165/ Wllloughby 14
85 Frankfort. 11. Ohio Shale. ’“i 173/Euclid. b
o~ 11. Ohio Shale, and 13|/188 Cleveland. # 599
33
98 Chillicothe. { a. and b. Wav. 637|192, {Rocky River. p
105 Schooley’s. 13 d. Waverly. 6621902/ Avon. ¢
‘ : 14 a. Cong. & Cornif.| (210 Lorain. 3
117|Raysvilie. Coal Meas. 638| {1221 Vermilion. 13 a. and b. Waverly. .
127|Hamden. 14 b. Cong. ('] Meas, 723|999 ‘Berlin Heights. ¥
139/Zaleski, Coal Meas., Mercer &| 236 Milan. 11. Ohio Shale.
5 Kit., Nos. 3t06.723 | 248 Bellevue. %
152 Marshfield. Camb. Limestone. ***|260 Green Springs. |7. Waterlime.
159/ Athens. Cam. & Crin. Limest.%%| 1280 Fostoria. 5 g. Niagara.
\New England. {14 c. Coal Measure. {300/ M¢, Comb, 7. Waterlime.
Cutler. ¢ 3|'310 Leipsic. 5
Moore’s Junct. « 1325 Contmental. 4
__|Marietta, » 6251341 Latty. 9. Corniferous.
0|Blanchester. |4 ¢. Cincin. Group. 91 9| 353 Smiley’s Station. 1
11 Lynchburg, 5 e
21|H1H5b0r0 Ereiden £, g b. Ni. “35[ \ew.an'k, ‘Pﬁegnn:ylvnniu & Ohio R. :.1
18 s. c. Limest., 14| O|Cincinnati. 4. Cincin. G &5
G:Hamden. Coal Meas., Sharon|| 59 Dayton. e WP
| Coal Tioeia f a. b. & c. Niag.”%*
| 14 a. Cong. and Cong.| 70{0sborne. 4. Cincinnati Group.
12{Jackson. Coal Moasire: 76 Enon. 5 d. and e. Niagara.
19| Vaughan’s. 14 b. Coal Measure. 80 Springfield. Sdetfg " SRS
28| Washington. Coal Meas., Fer. Limest. 39 %ol': i é\mg;:ra & 7. Held, 1929
38| Webster b i Mer- 105 Migor 7. Belderberg,
. SiiNy = vel ‘ ingo. elderberg.
50/Sciotoville, |13 e. Waverly. 85 S o
_56{Portsmouth. B8 oo, | ig;yg;gﬁg::g' « 844
0/Athens. { 14 b. Coal Meas‘;‘;"gs 138|Green Ca£np. N
| : Crin. Limest. 144|Marion. 9 a. and b. Cornif. 96!
11 Guysv.ﬂle. 14 c. Coal Measure. 153|Caledonia. “ 1068
23/Coolville. - {164/ Galion. 13 b. Waverly,  1!7!
25'L1ttle Hocking. i s 1%2|Ontario 13 c. “ 1377
_36|Parkersburg, kY ||179/Mansfield. 13 e. Waverly, 1166
Marietta, Pittsburg and Cleveland R. R. !187 Windsor. “ 1069
0| Marietta. 14 c. Coal Measure, 52°|{196|Ashland. i BJ8O
7Caywood. . “ } 207, Polk. ¢ 1243
18 Warner. o) 213 West Salem. & Vi
27 Dexter. “ Crin. Limest.||216 Burbank. .
36 Caldwell. ® |\221 Pike. .

45 Glenwood. = 11225 Russell. L
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New York, Pennsylvania and Ohio Rail-
Ms. | road—Con.
232 Wadsworth. 14 b. Coal Meas. 1117
240,New Portage. |14 a. Conglomerate. 967
246 Akron. £ LOLY
14 b. Coal Measure
250 Talimadge. { Sharoh aaa 1108
256/Kent. 14 a. Conglomerate.! 049
263|Ravenna 14 a. & b. C'1 Meas.1098
269! Freedom. ¢ 1150
279|Braceville. 13 d. and e. Wav. 9!
283! Leavittsburg. (13 d. & e. Waverly. °%%
286|Warren. 3 d. Waverly. A0¢
294|Cortland. g
307|Orangeville. 13 c. and d. Way., 946
Mahoning Division.
| 14 a. & b. C'1 Meas.
JPE wion. { Sharon C’l, No. 1.
#7|Hubbard. 14 a. & b. Coal Meas.

15/Y oungstown.

23|Niles.

31 Leavittsburg.
40 Mahoning.
51 Mantua.
57|Aurora.

65 Solon.

75| Newburg.
80{Cleveland.

14a Cong. & 14 2. &
b. Sharon Coal No.
L L

« 911
« 897

14 a. Conglomerate.
[ 1111

« 1090

« 1032
18 a. Waverly. L
11. Erie Shale. 599

62 New Washingt'n

Ms.| North-Western Ohio Railway.

0 Toledo. 7. Helderberg. U
6 Walbridge. .

18 Woodville. 5. Niagara.

26 Helena. N

31 Burgoon. ¢

42 Tiffin. “ & 7. Held. 758

52 Bloomville. 9. Corniferous.

10 c. Hur. & 10. Ham.

167/ Junction City.
172|New Lexington.
179/ Moxahala.?”
184/Corning.?*

75 Vernon. 13 d. Waverly.
86/ Mansfield. e oL 167
Ohio Central Railway.
0/Toledo. 7. Lower Helderb. 527
10/Stony Ridge. 5 g. Niagara.
85'Fostoria. b
69|Bucyrus. 11. Ohio Shale. 1909
89| Mt. Gilead. 18 a. and b. Way. 1100
108/Centerburg. 13 d. Waverly.
124 /|Granville. 13 e. o
142|Lakeside.?5 138 d. ke
||156Rushville.36  [18e.

14 b. Low. Mer. Horiz.
14 b, Kit. C'ls, 5 & 6.8 71
“®

“

Ohio and Mississippt Railread.

Niles and New Lisbon Branch.

O‘Niles.
6/Austintown.
12 Canfield.

18,Green.

23|Leetonia.
25 Franklin.

83 New Lisbon.3¢

% 13 d. Waverly and 14
a. Conglom, 91!

{ 142 & b. C'l Meas,
Low. Merc. Horiz.
Coal Meas., Ferrif.
Limest. Horiz.1190

Coal Meas., Low. Kit-

tanning Coal.
« 1036
3

Limest. to Mahon-

g Coal Meas., Ferrifer.

ing Sandstone. 96°

Liberty and Vienna Branch.

0{Vienna.
8/ Vienna Junet.

|14 b. Coal Meas.
19

0 Cincinnati. 14 b. Cincin. Group.®°7”
9|Delhi. e
13|Nerth Bend.?? 4
Ohio Seuthern Railway.
0/Sprmngfield.4® [ f. and g. Niagara. 953
5 f & g Ni. Drift
12{S. Charleston. heavy, no rock vis-
ible.
ik . 7. Waterlime. No
36/ Washingt'n C.H. rock visible, 957
43|Good Hope. 7. Waterlime.
50|Greenfield.*! 4 g8
sy e 7. Waterl,, 11, Ohio
2
e % Sh., 13 2. & b, Wav.
11 ¢. Ohio Sh,, 13 a.
o Lorsrs % b. and c. W;werly.
97|Beaverton. 13 e. Wav. & 14 a. Con.
109|Jackson.43 14 2.& b.Con.& C'1 Meas.
113|Coalton.4* £
119{Wellston.** o

35. Lakeside. Lake produced by glacial accumulations near margin of glacial area.
36. Rushville. The upper beds of the Waverly here yield an abundant series of fossils, part of

them agreein,;

with the Sub-Carboniferous limestone forms of Illinois.

37. Moxahala. Between Moxahala and Corning the change occurs which converts the middle

Kittannin,

Upper Freeport horizon is well shown except the coal.
88. Corning. The Upper Freeport coal (No. 7) is also worked near Corning. It is known here a8
the ‘‘ upper vein,” or Norris coal.
39. North Bend. Extensive glacial deposits at No%p Bend railroad-tunnel, on the I.C. & L.R. R,,

passes through a glacial depoeit 150 feet deep. G. F
. _Fine exposures of Niagara.
41. Greenfield. Best showin,

40. Springfiel

of Lower Helderber;

in Ohio,

coal seam (No. 6) from & 34 foot seam into_a 10-12 foot seam. The Mid. Kittanning coal,

and also tﬁe Lower Freeport seam, are both mined at Moxahala. In the tunnel south of the town the

Worked on large scale for building-stone and lime.
Stone of great value.

Quarried on

gxrge soale for building-stone. All fragments and spalis burned for lime ; stone remarkably even bed-
ed.
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Ms. | Painesville &

Youngstown R. R.

0 Youngstown.

9 Niles.
15 Warren.
25 Southington.
31 Bundysburg.
38 Burton.
48 Chardon.
59 Painesville.

14 a. and b. Cong. &!

{ Cong. Coals, 86°

14 d. Conglomerate.®!!

13 d. Waverly. s
3

14 a. Conglomerate.
“

"

11. Erie Shale. 695

Pittsburg, Cincinnati and St. Lonis R. R.|

0 Columbus.

10 Black Lick.
17 Pataskala.
33 Newark,46
41/Hanover.

49 Frazeysburg.
53 Dresden Junc.
62 Conesville.

69 Coshocton.
75 West Lafayette.

9. Corn., 10. Ham., &

11. Ohio Shale, 746

13 b. Waverly.
13 d. 5
13 e. ¢

i
{

821
!'!82I
14 b. Coal Meas., Mer-|
cer Horizon, 753

“ 7

37

14 b. Coal Meas,, Kit.|
Seams, 5 and 6.74°|

1 7173

iPitlsblr‘, Fort Wayne & Chicago Raile

Ms, | road—Con.
259 Nevada. 9. Corniferous. 934
! 9. Cor,, 10. Ham., &
20y B { 11. Ohio Sh, 1009
280 Crestline. 13 d. Waverly. 1169
293 Mansfield. 13 e. & L107.
307 Perrysville. > rq0g
1
318:Lakeville. { li}' EHJ,C}F !‘I:. C‘;‘}g
333‘Wooster. 13 e. Waverly. 9l
344 Orrville. { L N
359 Massillon, 14 a. & b. Coal Mea.?6”
367 Canton. Coal M., Mer. Hor. 1959
379 Strasburg. Coal Measure. i
385 Alliance. . 1099
||392 Damascus. = 1190
| ;
405;Leetonia. { Cog:agf?\% 51‘ 5?5
414 N. Waterford.*™ LOTs

Freeport Seams.

(Continued in Pennsylvania.)

Sandusky, Mansfield and Newark Rail-
road (B. & 0. R. R.).

83/N. Comerston. ¥ 4l O}Sandusky. 9. Corniferous. 600
89 Pt. Washington. & s15||  gProut's. 11. Ohio Shale.
97 Trenton. g 835|| 15 Monroeville. 11 c. Ohio Shale. 736
100, Uhrichsville. Coal Measures. 865|| 23 Mavana. 13 b. Waverly.
110 Bowerston. C'l Meas., Freep’t S’ms.‘ 2S\Chicago June. (13 ec. -
121 Fairview. Coal Measures, 1011 35|Plymouth. ¢
155 Smithheld. : 775 | £0 Spring ML i A
mithfield. pring Mi
150 Steubenville. C'1 M., L. Free. Sms.”3°|| 54/Mansfield. 13 e. & LR
P 2 3
Pittsburg, Fort Wayne & Chicago R. R'i 22 %!f(lx;ngxtl%’;;loe i
0/Chicago. See Indiana. | 84'F,ed§ﬁck, i “
igg lg(i’;:l(:).y i Held‘ezrberg. ::: 91|Mt. Vernon. « 991
4 . 103|Utica. o
b 3 721 116 Newaric.« G
201 Efié)a_os' “ 800 Scioto Valley Railroad.
208 Lima. & e 9. Cor., 10. Ham,, 11.
216 Lafayette. « s3s|| OfColumbua. Obio Shale. 746
222 Ada. £ 11. Ohio Sh. Whole
233 }l?unkirk. . ¢ 3‘: ; 30|Circleville. reg(ilon hga;ilfy cov-
39 Forrest. 5. Niagara. ered with drift.
251 Upp. Sandusky. |7. Helderberg. 862|| 39 Kingston. 13 d. Waverly.

42. Bainbridge. Sections from Helderberg limestone to Berea grit found in steep hills. The Ohio
shale is fosailiferous here to small extent. The valley of Paint Creek has nnusual geological interest.
43. Jackson, The lowest coal of the series is mined largely here. It has great excellence as an

iron-inaking fuel.

Four furnaces de

nd upon it.

44. Coalton and Wellston. At these places is the only field of the State in which the second seam

of the coal series is worked. The coal has great excellence and value.

in the raw state

45. Barr's Mills. Glacial bounndary passes through Barr’s Mills.
46. Newark. Glacial boundary passes through Newark, running
47. North §¥aterford. Glacial boundary five miles sonth. Glacia

estine. G.F

north

It is also an iron-making fuel
G.F.

w.
and south. G.F, W

1 deposits extensive at East Pal-

43, Chiilicothie. The road here passes out of the glacial area. At Chillicothe all divisions of Wa-

verly well shown.

(Also see No. Note 33.)

49, County Bridge. At this point fine exposures of Waverly black slate.
5). Waverly. From Waverly the division of rocks received its name, the main element being the

quarry-stone, which is the southern extension of the Berea

it.

51. Sciotoville. At Sciotoville the famons Sub-Carboniferous fire-clay that accompanies the lime-
stomne is largely worked and manufactured.
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Ms.| Scioto Valley Railreoad—Con. Toledo, Cincinnati and St. Louis Raile
: 3 Ms. | road—Con.
50(Chillicothe,¢¢ |4 11 & Obio £h., 18 . & =
.c. d.e. . . gara,
61/County Bridge*®18 b. c. & d. Waverly. 80 Jamestown, { bed;aieaa;ry. 3
10 Waverly.5© { 11 c. Ohio Sh., & 13 g6 Frankfort. 11. Ohio Shale. 766
b a. b. c jVaverlyb s|| 80/Chillicoth 11. Ohio Sh. & 18 a.b.
76 Piketon. cotie. c. d. e. Way, 637
90 Lucasville. 13 c. d. e. Waverly. 93 Richmondale. (14 a. Con. & 13 e. Wav.
100/ Portsmouth. 13 e. s **%11104|Byers’ Station. 4
105 'Sciotoville.51 13 e. Wav., 13 £, Sub- |119|Coalton. 14a. &b. Con. & C'1 M.
: Carb. Limestone. |i115Wellston. «
Franklin Fur-| ( 14 a. and b. Coal||—— 73
v nace. Measgures. ||115|Wellston.
124 Hanging Rock, |§ 14.P: Coal Meas. an|136|Centerton. Y b Goal Mons. Fer.
ging 4 Ferrif. Limestong. 152/Mt. Vernon. { Lin;estone AR
127(Ironton.®? { 14(;:)’ a(l;: a‘,li fg;sg R 159|Etna. %
131/Ashland. w168 Ironton. £
Teledo, Cincinnati & St. Louis Railroad. Valley Railway.
" 0|Toledo. 7. Waterlime. 887" Cleveland. 11, Ohio Shale, 399
24|Grand Rapids. |9. Corniferous. 'Indepeudence,“6 13 a. b. c. Waverly.
42 Holgate. S y Peninsula.5” 4
74 Delphos. { 7. :Z:‘:;Thme’ D-l,llgf.-f Akron. 14&&?3?55:‘;%_ llt(}f,
108/Decatur. 9. Corniferous. G t 14 b. Brookville or
"74|Delphos. 7. Waterlime. 786 g 1 Gray Limest. Coal.
92 Mendon. & Canton.®® 14 b. Merc. Horiz. 1949
104 Geel?na(:n 5 g. Niagara. 850 No. Industry. |14 b. Kit. Cls., No. 5 & 6.
139|Covington. 5f. &g Mineral Point.®* R
150 West Milton. |5 b. “ Valley June, 14 b. Mercer Horiz, 990
1 53 14
o ! Wabash, St. Louis and Pacific Railroad.
54 4c.Cin.&5a.b.c.d
169 Dayton. Niagara 784/ 5 =53
) agaA, {Toledo. 7. Helderberg.
183 Centeml!”e‘; SR 0/South Toledo. L
;gggﬁebanom i g- gncxgrmtl- 7ooll 17/White House. (9. Corniferous, :54
|Mason. . & C. 29 Liberty. 10 ¢. Huron. s
229 Cincinnati.t* 14 b. 4 2% 35!Napoleyon. 10. Ham. & 11. 0. Sh.582
0 Davton 4 c. Cincin. and 5 a.|| 52 Defiance. by 1060
| O o b. c. d. Niag. 764 61iEmera]d. 10. Hamilton.
17/Xenia 4 c. Cincin. and 5 a.|{ 71 Antwerp. 9. Corniferous. 138
' ; and b. Niagara. 94/Ft. Wayne, See Indiana.

52. Ironton. The charcoal iron manufacture of Ohio is centered here,

53. Harrisburgh. Clinton limestone, white and marble-like here,

54. Layton. Junction of Lower and Upper Silurian well shown at Soldiers’ Home. Valuable quar-
ries in Dayton stone at many points. The Clinton limestone highly fossiliferous in this region.

55. Lebanon. One of the typical localities for fossils of the Upper Cincinnati beds.

56. Independence. Valuable quarries in Berea stone. Grit especially valuable for millstones for
grinding wood pulp, pearl barley, ete.

57. Peninsula. e quarries in Berea grit.

59. Mineral Point, rgVa uable bed of Kittanning clay. Best fire-clay in the State.

€0. Lodi. Excellent locality fot Upper Waverly fossils.

61. Massillon. Lowest coal (Sharon) mined largfvelg here.

62. The Cincinnati Glacial Dam. The survey of the terminal moraine in Ohio, made b; Rev, G.
F. Wright in 1882, proved that the southern boundary of the great ice-sheet crossed the Ohio River
near New Richmong, twenty-two miles by the river above Cincinnati, and extended across the north-
ern counties of Kentncky, four or five miles south of the river, recrossing the Ohio near Aurora, Indi-
ana. Mr, Wright inferred that one effect of this glacier was to form an immense dam of ice and mo-
raine débris, 500 to 600 feet high, which effectnally closed the 0ld channel of the Ohio for forty-nine
miles by the windings of the river, and set back the water of the river and its tributaries until, as
shown by Mr. 1. C. White, it probably occupied the channel between the Kanawha and the Ohio Val-
leys, through West Virginia, now the line of the Chesapeake and Ohio Railroad. The site of Pitts-
burg, Pa., was submerged to the depth of 300 feet, the remarkable terraces in the valleys of the Ohio,
Allegheny, Monongahela,land other branches, for the origin of which no satisfactory explanations hax
before been given, being then formed, according to White and Lesley, around che shores of this Igx‘eat
inland‘lake. ~(See Note No. 62, in West v irginia.) J. M
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Michigan,?

LIST OF THE GEOLOGICAL FORMATIONS OF MICHICAN.,

PROBAELE EQUIVALENTS OF DANA,

LOCAL DESIGNATIONS.

20. Quaternary.’

14 c. Upper Coal Measures.

14 a. Millstone Grit.

13 b. Upper Sub-garboniferous.

13 a. Lower Sub-Carboniferous.
11 b. Chemung.

11 a. Portage.

10 c. Genesee.

10 b, Hamilton.

20. Quaternary, Lacustrine Drift.*
14 c. Coal Measures.

14 a. Parma Sandstone.

13 b. Carboniferous Limestone.

13 b. Michigan Salt Group.

13 a. Marshall Group.

11, Huron Group, Chemung Shale.
1. Huron Group, Portage Shale.
11.  Huron Group, Black Shale.

10 b. Little Traverse Group.

9 c. Corniferous and 9 b. Schoharie, 9. Corniferous Group.

7. Lower Helderberg. 7. Lower Helderberg.
6. Salina. 6. Salina Group.

5 c. Niagara. 5. Niagara Group,

5 b. Clinton.

4 ¢. Cincinnati.
4 a. Trenton.

4 ¢. Cincinnati.
4 a. Trenton.
3. Canadian. 3 ¢. and 3 a. Chazy and Calciferous,
2 b. Potsdam. 2 b. Lake Superior Sandstone.

1 ¢. Keweenian. 1 c. Cupriferous Rocks, Sandstones,
1 b. Huronian. Conglomerates and Traps.

1 a. Laurentian. 1 b. Huronian.

1 a. Laurentian.

Sketch of the Geology of Michigan.*

The State of Michigan is divided, geographieally, into two parts by Lake Michigan and the Straits
of Mackinaw, but geologically there is no such division, the upper and lower peninsula, as they are
called, being, with the portion now covered by water, one uniform series of formations succeedin
each other in their proper order. For the clear understanding of its geological structure we shoulg
imagine the water of the lakes removed, or the strata extending under it. The city of Cincinnati,
in Ohio, stands upon a_dome or ridge of upraised older strata which have been uncovered by the
planing off of their higher beds, until on both sides of it the outcrop of several of the formations
appear. The strata dip from this ridge towards the east and towards the west, and the line of it ex-
tends towards the common corner of Ohfo, Indiana and Michigan. It bifurcates, however, before
reaching that point, the east branch running up to the west end of Lake Erie, causing several islands
there, and subsides in Canada near the River Thames; while the west branch passes across the
x‘:‘gytheml part of Indiana and Illinois to the head of Lake Michigan, and thence northwest through

13consin.

On the north another ridge of still older rocks, the 1, Laurentian, extends through Canada around
the north shores of Lakes Huron and Superior. It also appears in the upper peninsula. This, the
oldest of the formations, is the lowest and foundation of all, the later formations resting upon it,
dipping south and southwest away from the Laurentian. The whole State of Michigan, including
the parts covered by the lakes, is therefore surrounded on all sides by ancient axes of elevation,
which isolated her rock formations from the adjoining regions. It may be considered as one great
basin, for even if the surrounding regions do not in aﬁ cases actually occuyy a higher level, yet we
find the strats dip from all sides towards the centre. The upper peninsula, or that portion of the
State north of Lake Michigan, is bounded around the entire south shore of Lake Superior by the
2 b. Potsdam red sandstone, of which the Pictured Rocks are composed, and reposing upon it are the
sonth-dipg‘}pg Lower Silurian series in regular belts, in a general east and west course, and extending
up to5 ¢. Niazara limestone, which extends between Green Bay and Lake Michigan, and forms the
eh}(;resiolf Lé;ke Michigan and Lake Huron. The Upper Helderberg also appears on Mackinaw and
other islands.

1. This chapter was %epared for this work by Prof. Alexander Winchell, LL. D., of the Univer-
sity of Michigan, former Director of the Geological Survey of Michigan.

. The rocky formations of the lower peninsula are deeply and generally covered by drift. In
all the western half of the State, south of Little Traverse Bziv, no good characteristic exposures exist,
save in Kent county and near Holland in Ottawa county. Henece in most cases our knowledie of the
underlying rocks is only a matter of inference. Ww.

* Derived chiefly from Prof. A. Winchell’s Geological Reports of this State.
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Michigan Central Railroad. Michigan Central Railroad—Con
Ms, Alt.||Ms. (Kalamazoo Division.) Alt.
o, 10 b. Little Traverse,|| 76|Jackson. 227
ilietolt. ben. Lacustrine, 5¢1|| 81/Trumbull's. |14 ¢. Coal Meas.
3|Grand Trunk Jun|11. Hu. ben. Lacus. 87|Parma. 986|114 a. Parma s. 8. oute’p
10{Dearborn. $ 614} 92/ Bath Mills. 18 b. Carb. limestone.
17{Wayne. " 662 96(Albion. J3 943
30| Ypsilanti 18 a. Mashall (?)714/101|Marengo, 13 a. Marshall. 921
ey antl. Lower Ridge. 108{Marshall. “ outerops.? 98
13 b. Mich. salt,”71{|118|Ceresco. “ 802
38/Ann Arbor. Terminal Moraine.*{|115/White’s. # 900
43/ Delhi 13 b. Mich. salt, 121/Battle Creek. AR - 819
T Deep Drift. 126(Bedford. “ 809
47|Dext 13 b, Carbon. lime s.){130| Augusta. i 1 789
gaLer. Deep Drift. 858/135/Galesburg. D) 788
55|Chelgea, 13 b. Carb. lime ». 213{/140|Comstock. 11. Huron. 782
62{Francisco. ] 1016(1144|Kalamazoo. % 771
66/Grass Lake. < 9861149 Ostemo. % 962
69|Leoni. “ 980/(156| Mattawan. £ 860
76|Jackson. 14 c. C. Mes. Mines®27(|160| Lawton. il 778
ot 162/ White Oaks. a T4z
(Air Line Division.) 168|Decatur. ““ | S 81
027 : 172{Glenwood. 10b. L. Tra.(?) | 751
Ak 13 ¢ Qoa} Mes. Mines: 179 Dowagiac. 9. Cornifer.?) | Zreo
90, Cchord.' C w7 eev||185/Pokagon. i Sy -
99(Homer. 13 a. Marshall o7z 191 iles. ¥ v
103|Clarendon. E s o/[L93{Baghanan, “
109|Tekonsha. « 937|202 Dayton. o e
; A 11. Huron. Kid'y 205/ Galien. e
117|Union City. Teon.Ove 900/|209|Avery’s. % 658
124!Sherwood P N s73(/211|Three Oaks. k€ §j = 4 SEG
1929!Colon 3 . s3s( 218/ New Buffalo. ¢ Sand Dunes.f02
136 Wasei)i 1 842 (Continued in Indiana.)
140! Centreville, “ sas (Grand Rapids Division.)
145|Three Rivers. & g0 0“J ackson. 14 c. Coal Measures.
152|Corey’s. 4 87111 10/Rives Junction. “ 904
160| Vandalia. 10b. L. Trv.(?)} £¢78|| 17/Onondaga. “ 895
165/ Cassopolis. £ & 881l 24/ Eaton Rapids. B¢ 876
170|Dailey. 9. Corniferous i 7111 385/Charlotte. 14 a. Parma Sand.?06
174|Baron Lake, y 37681 40 Chester. 5 g
179|Niles. B! =881l 46 Vermontville. |13 b. Carb. Lime. 817
The lake is excavated chiefly in the 6. Salina formation, Prof. James Hall estimating that two-

thirds of it 1s from that formation. The geological strata were first laid down extending across where
the lakes now are, 8o that eastern Wisconsin is a part ot this basin. The Iakes rest in troughs which
have been excavated subsequently nearly along the strike or outcr%ppin 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 Carbontterous appear on the
surface, but all of them much thinner than in the States tarther east.

To make it still more clear we might begin at the highest formation, the 14 b. Coal Measures
which extends, in an oval form, trom Jackson to Saginaw Bay. This is the upper layer of rocks, and
the other formations crop qut In successtve layers below it onall sides. Theannexed Railway Guide
shows their exposures on the iines of ihe railroads, as they have been carefully made out by Prof.
Alex, Winchell. Each rocky stratum, therefore, may be considered as dish-shaped, and taken
together they form a nest of dishes o1 ’basins, the highest being the coal field near the centre of the
lower peninsula, and passing from this in any direction we travel successively over the outcropping
edges of older and older strata.

The Lake Supertor iron ore is found in the 1 b. Huronian formation, direcily west of Marquette.
The cop'i‘)er is found chiefly in a great trap-dyke, which extends for many miles along Keweenaw
Point. These tron ore and c?yex producing mines are the richest and most productive in America.

Michigan is therefore a distinct and independent geological area. Its topmost formation isa
coal basin, underlaid by the Devonian formations, very much thinned out it 1s crue, and below that
the Sllurganhlarﬁeli developed and extending out to the oldest Laurentian rocks on the north, ana
all this within the bounds of the State, with small portions ounly of this separate geological world ex-
tending into adjomm§ Siates on the wesi side. The whole of the pentnsula 18 covered with drift,
{rom one hundred to three hundred feet deep, and rock exposures are very rare

* Drift 164 feet on Main Street and 292 1n Observatory Hill contains fossil wood at aepth of 60 feet.
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Michigan Central Railroad. Michigan Central Railroad.—Con.
Ms. (Grand Rapids Division.)—Continued. Alt.[|Ms. (Bay City Division., Alt.
3 F so7|| 0|Detroit. 11 b. L. Trav.] © 381
gg gﬁ:ﬁ;ﬁk' it CarB. 1 sse|| 10|Norris. 11.Hu. Lac. | § ¢3!
62 Hastings. @ 791|| 14/Warren. G q‘ 641
73 Middleville. « 717(| 17/0akwood, ;7 & %58
79 Caledonia. “ 790/ 24|Utica. : 2
85 Hammond. < 734 g? 1‘_;“";5' 13 I\‘I‘ 0t &%
. “ 605 ochester. a. Mars’ =
94 Grand Rapids. Ext. exposures. P s ” 2 %
(South Haven Division.) 41!Orion. [ < a6
N 771|| 44 0xford. 13 b. Mich. St | 21058
g ‘Iaaalglng.azoo. s Hurm‘l‘. 70s|| 652 Metamora. “ Saoess
14 Kendell’s. “ § rex OO A “ ]
g1p: “ @ 777|f {Junction. -
Rr e SHS % 2003 64 Millville, 13 b. Carb. limestone.
22 Bloomingdale. “ L &7s1 65}0“1361“_91"5- o b3
94'Beaver Lake, « = 70|Columb1aville. X 77
27 Columbis. “« IRTTY 74 Otter Lake. 13 b. Mich. Salt. 860
99 Grand Junetion. ) Sers|| 80/ Millington. 14 5. Parma s. 8. 737
31|Geneva, “« J Feos| gg‘;{'assar. 14 c. Coal‘ Meas. :::
“ 583 eese, v b
39 South Haven. . HllO?Bay City + B M
(South Bend Division.) -
oO/Niles 9. Corniferous ol Lake Shore Df_ J:II'ichigI;\.n Sioutheru R. R.
52Bertmnd. " %9 : (Michigan Division.)
9/Notre Dame. L 0,Cleveland.
11|South Bend. “ 113 Toledo. 9. Corniferous,  °
: —- 123 Sylvania. ¢
(Saginaw Division.) 180 Ottawsa Lake.* “ 683
0 Jackson. 14 c. Cl. Mr. Mines?®42//133(Riga. Y Lt
11 Rives Junction. “ 1135 Blissfield. 10 b. Lit. Traverse.684
15 Leslie. T 883|139 Palmyra. 11. Huron. a4
25 Mason. & 141|Lenawee Junc. C 714
37 Lansing, \ o 853145/ Adrian. % 810
63 Laingsburg. (o 8061155 Clayton. A 905
65]0“"0550. “ 74-‘*"12% Hudson;l 13 a. Marshall, 945
. 14 ¢. Coal, Measures| 168/ Pittsford. e 1109
p7 ,St‘ Chaxles. Lacustrine. 591|/172|Osseo. (0 1126
101/Saginaw City. “ 591|178 Hillsdale. « Ext. Quarries1095
103 East Saginaw. e 182|Jonesville. % 1ER 2
105/Carrollton. i 187 Allen’s. = 1064
116/ Wenona. ‘3 589//194 Quincy. 11 Huron. 1027
121|Bay City. 3 . 592/1200|Coldwater. “worked for Brick?83
(Mackinaw Division.) l.215 Bronson. ‘f :z;
0 Bay City.* 14¢.C Mes, Lacus???|[2aglonr O2k. “ i
6 Kawkawlin “ s27|{oodiDtUIgIS.
29 Standish. & 174 ;2‘2&? ?ouglas.. u 824
41| Wells. P P .2.50] White Pigeon.
64;West Branch. 13 b. Carb. limestone.!| (Detroit Division )
67/St. Helenas. ¢« () 1158 0 Toledo, 9. Corniferous
78 Koscommon “ (?) 1128)| 7 West Toledo. 4
93|Grayling. 13 b. Mich Salt. 1185, 10 Alexis, v
1021F0rx'est. 13 a. Marshall. 1226 | 15 Vienna. ES
113 Otsego Lake. L | 20 La Salle. ¢
121|Gaylord “ 134/ 95/ Monroe Junction. 579

@)

“ & L. Held'g.

* Sunkeu in tie limestone, and has undergrouna commanication with Lake Erte

3 Lacustrine deposits of Saginaw Valley 100 1eet dee
4 The shallow salt wells here are supplied from the base ot the Coal Measures
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Lake Shore & Michigan Southern R. R.

Lake Shore & Michigan Southern R. R.

Ms. {Detroit Division.)—Con. Alt. [ Ms. (Lansing Division.)—Con. Alt.
25| Monroe June.5 9. Cornifer. ] & || 33/Springport. 14 a. Parma s. 5. °%9
39 Newport. « & &'s81|| 88|Charlesworth. |14 c. Coal Meas. 916
38 Rockpwo(;d. “ % Zs5s2(| 42(Eaton Rapids. S5 555
44/ Trenton. “ exposu. | B g 584/| 52|Diamondale. < '
48/ Wyandotte. 10 b. L. Trv. | & 5ss0|| 59South Lansing. « s1i
51! Ecorces. £ =3 60| Lansing, i b
57,Grand Trunk Jun|11. Huron 5 ERLL & Indi Railroad
62 Det. & Mil. June. “ s g Grand Rapids ndiana Railroad.

_65 Detroit. 10 b.L.Trv. | & 5381}l 0[Cincinnati, O. gSee Indiana.)

0 Monroe Junction.|9. Corniferous, ~ 579 %i? gima. 1. Huron. gL
10 Ida. 6. Salina, expos’es 632 turgis. o é
17[Petersburg. 9. Corniferous. 670 }gg ?\"ottaw:a. % zi: |
20 Deerfield. o Gl asepi. 0
26| Wellsville. 10 b. Lit. Traverse.690|/163Mendon. 3 te
29 Lewanee Junc. |11. Huron. 714168 Portage Lake. & .
33'Adrian. «“ 8101173 Vicksburg. L s5%

(Jackson Division.) 1;? ﬁglszt&gaz H : s, ‘: :

0/Adrian. 11. Huron. 810104/ Travis. 18 8. Marshall. 742

4 Lenawee Junc. & 7141197|Plainwell. 5 i
lg r(l]‘hase’s. A £ e 202(Monteith, s 828

ecumseh. 4 203(Martin. & 821

18 Clinton. 18 a. Marshall.  832(1907|Shelby. “ 832

25/ Manchester. A 9071210(Bradley. Sy el

32 Norvell. ¥ 213{Wayland. 13 b. Mich. Salt. 747

‘ exposures exten- 7717

36 Napoleon. { sivelx)? qua.rriedx. 964 32% giosslir. 13 b. Ca.r;;. lg. 682
40 Eldred. 13 b. Carb. 1. s. (?) 234|Grand Rapids. “ 605

46 Jackson. 14 c. Cl. Measures ?28/937/D. & M. Crossing. < P

(Kalamazoo Division.) gi‘é geh]l:?nt(i . o

0 White Pigeon. |11. Huron. Q834559 E(Oifger:gn: 14 ¢. Parma s.s. 755

4|Constantine. s o B *°%1955/Cedar Springs. |14 c. C1. Measure, 546
12/Three Rivers. gt Fu o 882

< it o ©.44,|1287|Lockwood. 48
; 6 i‘vlloorergalr(}i- g <&y e,11260/Sand Lake. “ 912

gmeri el 2 /2 44.]/262|Pierson. o 208
24 |Schoolcraft. BE 266|Maple Hill, “ 872
30| Portage. i T 88°% 968 Howard City “
37|Kalamazoo. 4 =117l9my Morley ; “ 887
ig gooper. 13 a. Marshall. ::: 281|Stanwood. “« 954 i

rgenta. i i i '
49/Plainwell. . R BN Nt # .
52|0tsero i b p- Big Rapids.

: £0. » b 295|Paris. U 924
673(2) ﬁgeg?;g ¥ »0s]/302Reed City. « (7) 1027
73/ Hilliards, K 710/599 ﬁ:%‘;’;; S 3) o
77Dorr. 13 b. Mich. Salt(?)¢°8|i319|Tystin. 18 b. Mich. Salt(?)1212
83|Byron Center. o 740ll3211Clam Lake {igahil
89,Grandville. > 828|lag Iy inden. 874
93| Eagle Mills. 13 b. Carb. L. 8. 601iia4q Manf;x. i CMB' bt 1142
95/Grand Rapids. “ exposures.®°®| 1359 Walton. 18 a. Marshall. 1047

(Lansing Division.) 352\ Walton. @ 1047

0/Jonesville. 13 a. Mars’ll expo.1097|1356|Fife Lake. = 1019

7| Litchfield. “ 1009(1362/South Boardman. 8 Loes
14{Homer., “ 972|(371|Kalkaska, « 1022 1

22| Albion. 13 b. Carb. 1. 8.  948/1375|Leetsville, < 1034 '
29|Devereux. 14 a. Parma 8. 8. ?99//380{Havana. (3

5. Extensive quarries, exposing in places the waterlime of Lower Helderberg.
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Grand Raplds & Indiana Railroad— : Flint & Pere Marquette Rallroad—
Continued. Alt.| Ms. ntinued. Alt.
384 Mancelona. 130, Marshall, 1119 43New Boston.  [11. Maroe,
390, Cascade. 11. Huron. 51| Wayne. e
291 Simons. « 58{Plymouth. 8 747
399 Elmira. “ 1284 {D., L. & L. M. Crossing.)
408 Boyne Falls. |10 b. Lit. Trav.(?) !2|| 62|Northville. 13 a. Marshall,
415 Melrose. & 8771 66/Novi. ¢t
424 Petoskey. “ ext. cliffs. €58 70/Wixom. 18 b. Mich. Salt.
(Traverse City Railroad.) 76 Mjlford. <3 %
359 Walton. 13 &, Marshall, 1047| 80/Highland. 13 b. Cax"‘b. limestone.
361|Kingsl “ 13¢|| 83Clyde.
e 91|Holl, 14 a. P 938
y. . Parma s. s,
364 Mayfield. 11. Huron. 1100/Grand Bl 14 ¢. Coal M
878;Tru.verse City. “ Lacustrine. 108 F{i’:‘i o ¢ 8’,;‘ oo, ooy
Detroit, Grand Haven & Milwaukee R. R. | 115/ Mount Morris. “
0|Detroit. 10 b. Lit. Traverse.381|119|Pine Run. £
8/L.8. & M. S. Jun. {11. Huron. 1128|County Line. <
4/Gd. Trunk Jun. Y 586(,125(Birch Run. e
13 Royal Oak. y 663/'134|Bridgeport. ¢
18 Birmingham. 13 a. Marshall.  779/188(S. & M. C. Jun. &
26, Pontiac. i 934/1142/E. Saginaw.® 4
31 Drayton Plains. {18 b. Mich. Salt. 987|i ? ol buri
83| Waterford, 18 b. Carb. 1.s.  °88|/142/E. Saginaw. %3&10 llje?,hf:(}::‘:]ed
35 Clarkston. ~ 1008 &R i
41 Davmburg 113 959 (J., L. &8. Crossing.)
47%Holly. 14 a. Parma s. 8. 9381562/ Freeland. 14¢.ClLMes.) ©F
50 Fenton. 14 c. Coal Meas. 909|162 Midland. « |88%
55/Linden. “ 874 167iAverill. “ g2
63 Gaines. o 85911169 Sanford. 5 N
70| Vernon. 5 770{1175|North Bradley. 7 I
75/Corunna. “ Mines. 776({181/Coleman. RS s
78/0wosso. “ 745(186| Loomis. R (21
88 0vid. £ 735/,191(Clare. ;3 . o 8
92 Shepardsville. & 7491196 Farwell. 4 o 8 g
98 St. Johns. i 767/1200|Remick. 0 Ty
107/ Fowler. = 7481208 Lake. LR R B
112{Pewamo. # 744/209/Chippewsa. “ JR
117/ Muir. ¢ 657/1213{Sears. oA ?
I Tems “ Quarries in '217 Evart. < -]
124.1()“18' { upper sandstone.t5? 226 Hersey. H s §.
132 Saranac. 14 c. Coal Meas. 643 1230 Reed City. 1037 o7 f ®
139, Lowell. 14 . Parma 8. 8. ®41| 237|Chase. LA ) ;S
148 Ada. 13 b. Carb. 1. 8.  866/1239/ Summitville. “ N)f28
158 Grand Rapids. “ ext, quarries.®39(1241|Nirvana. “ )P
167 Berlin. 13 b. Mich. Salt. €87/248/Baldwin. 1011{13 b. Carb.l.5. | S &
173 Coopersvxlle 18 a. Marshall. 646/ 264/ Weldon Creek. € = -
180'\umca “ 631/:272| Amber. i < i
186/Spring Lake, £ 596} 278/ Ludington. () e
187 Ferrysburg. 11, Huron, Ee (Fiint River Division,)
189;Grand Haven, Sandl Dmx:arka:) ,1 f OFlint. 14 c. Coa}‘ Meas. 715
Flint & Pere Marquette Railroad. géunctlon. «
L = enesee.
0 Toledo. 9. ‘9°m‘fer°“s- 5,7 *l 14/Otisville. 14 a. Parma sandstone
25/ Monroe. & 7. Low. Held'g.|| 19/0tter Lake. 13 b. Mich. Salt.
34 Grafton. 9. Corniferous.
36! Carlton. “ 124 /E. Saginaw.8 14 c. Coal Meas, 1441
39 Waltz. 10 b. Little Traverse. [ 153 Portsmouth. : Y
40 Belden. 11. Huron. 155lBay City.

6. Salt wells 850 feet deep to Marshall sandstone; supplied from overlying Michigan salt group.



194

AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (MICH.)

i Detroit, Lansing & Northern R. R

Chicago & West Michigan Railroad.
Alt

2 Alt.{|{Ms, Continued.
O[Detroit. 10b. Lit. Traverse.?* || 39|Coloma. 9. Corf. (?) Sand Dunes
8/Gd. Trunk Junc. |11. Huron 42| Watervliet. 10 b. Lit. Traverse.(?)
18|Redford. 21l 47| Hartford. 11. Huron,
15/Fisher’s. ¢ °311] 54 Bangor.
16(Elmwood. o 63811 58 Breedsville. Y
19(Livonia. 13 a. Mashall. 6691| eolGrand Junction. “
28(Plymouth. & 747\| 75/Rennasville. . o7
29|Salem. 4 25211 79/Richmond. #  [fossils.
2; %ogxtlﬁt&ion- }i b. l(;‘nrb- Ls. ::: 90|Holland. 13 a.Marshall,outcrops
rig 8. Parma 8. 8. —on
46/Genoa. 14 c. Coal Meas. 78| opzohand. 198 Mustt
. & ' 3
ool 3 054|104 Hudsonville, (g
80|Fowle rgille. ¥ 902||110/Grandville. 13 a. Michiggn Salt.
65/Le Roy. J 1232||116|Grand Rapids. (13 b. Carb. limestone.
71|Williamston. outerops. ¢ s91/l 90jHolland. 13 a. Marshall.
76/ Meridan. “ ss0| 99 Ohv.e. L
79!0kemos. “ 874|109 Robl.nson. i
85(Lansing. “ 110|Nunjca. 4 SaC
86(North Lansing. “ 116|Fruitport. “
92/ Delta. “ , 867|126/ Muskegon. <
94 Ingersoll’s. “ 861/[126/Muskegon. o $94
97|Grand Ledge. |outcrops.* 86011130/ B. R. Junction, £
102/ Eagle. ¢ $51/1136/Twin Lake. i
106 Danby. 4 782/1142/Holton. 5
109|Portland. “ 730(/150|Fremont Centre. 4
114(Collins. & 777(1160{ Allyton. 18 b. Carb. limestone.
118/Lyons. & 734//161/Morgan. &
122!Tonia. « Quarries in|{170{Traverse Road. X
y { upper sandstone.¢59|(181|Big Rapids. 14 ¢. Cl. Measure. 216
0{Ionia. 14 c. Coal Meas. ¢39(/126/Muskegon. 13 a. Marshall. 894
5/Stanton Junc. 4 © 8211142\ Whitehall, #
9|Wood’'s Corners. o } 2 8811143/ Montague. 138 b, Mich. Salt. 887
14{Fenwick. &3 o 842 157!Shelb 18b.Car.l. 5., exten-
19(Sheridan. “ 856 A sive deta’ed tab.308
24/Stanton. & 904/(163| Mears. 13 b. Carb limestone.
122Tonia. T4c.CL.Me.] o59||170|Pentwater. s
mer’s. « L5868
{gg g;la dwi:k. “ ON, g i Grand Blplds,gel;%y‘%o & Lake Shore
135/ Kiddville. . =802 7 0/Grand Rapids. [13 b. Carb. L 5. 608
141|Greenville. “ | Ssto)| 7 Alpine, “ 609
146/Gowen. “ [ 823 14/Sparta. “
151{Trufant’s. g o284 19/Tyrone. “
- 153Maple Valley. “ | & g°2% 21/Casinovia. “
1566|Coral. i et DTS County Line. o
160{Howard. “ J 8 || 27|Ashland. u
80/Grant. &
Chicago & West Michigan Rallroad. || 36|Newaygo. £
39|Croton. ¢
: 46 Morgan. &
«..../Chicago. - e
O/New Buffalo. |9, Cornif. §. Dunes.02||_87/Big Rapids. |4 c. Coal Measure.o1®
7|Chickaming. % Detroit, Hillsdale & 8. W. Railroad.
10|Troy. 4 0| Ypsilanti. 13 a. Marshall = 714
16|Bridgeman. 34 11|Saline. a 889
16{Morris. & 17|Bridgewater. 3!
20|Stevensville. 5 28 Manchester. K A
28/8t. Joseph. £ 36/Brooklyn. J
30;Benton Harbor. s 41{Woodstock. & 1191
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Detroit, Hillsdale & Southweltern R. R.— Chicago & Grand Trunk Railroad.—
Mas. Continued, Alt.|iMs, tinued. Alt.
44;Somerset, 18 a. Marshall. 34/Imlay City 13 8. Marshall.  #30
49|Jerome. “ 39|Attica. 4 o
63/North Adams. « 46|Lapeer. 13 b. Mich. salt. s3@
61|Hillsdale, « Outerops foss,1095|| 53|Elba. 13 b. Carb. 1. 5. 859
65/Banker’s. “ 1067|| 67|Davison. 14 a. Parma s. 8. 791
.....Reading. 11. Huron. 1200 . 14 ¢. Coal Measures.
Cn.mdex%. “ g e Not worked. 713
\ || 83|Durand. 14 ¢. Coal Meas,* "
Chicago & Canada Southern Railroad. 87 |Bancroft. Son(:.e ec: sui::"“
O/Fayette. 11. Huron. 96/Perry. bat Sl s::)rked" P
7'Morenei. « 100{Shaftsburg. "879
13 Weston. « 112{Trowbridge. 14 c. Coal Meas.t51
17 Fairfield. 10 b. Lit. Traverse,?99||115/Lansing. Blightly worked.s4®
20 Ogden. “ 120|Millett’s. 14 c. Coal Measures.
25 Bliasfield. “ 684)[125{Sevastopol. “
32 Deerfield. “ s70/{127|Potterville. “
36 Petersburg. “ s70/{134|Charlotte. “ (173
40 Dundee. 9. Corniferous.  ss1|{142|Olivet. 14 a. Parma sand s.
42 North Rainsville. « ext. quarries. 147 Bellevue, 13b. Car.1. 6., quar. fos.
47 Maybee. “ 152{Madison. 18 b. Michigan salt.
50 Exeter. “ 13 a. Marshall, out=:
55 Caslton. 3 160|Battle Creek. crop fossil, 1o
57 Bryar Hill. “ 170|Climax. 13 a. Marshall,
61/Flat Rock. « 175{Scott’s. 11. Huron.
67 Slocum Junction. % 179|Indian Lake. )
183|Vicksburg. ! 853
Toledo, Canada Southern & Detroit R. R.|[189|Schoolcraft. £
70| Detroit, 10 b. Lit. Traverse.581|200(Marcellus. &
2 M. C. Junctton. |11. Huron. 204|Volinia. &
9/Ecorces. 10 b. thtle Traverse, |[209/Jamestown. 10 b. Little Traverse.
12| Wyandotte. 580/1218|Cassopolis. 9. Corniferous.
16/Trenton. 9. Comxferous. 884/1922 Edwardsburg. 2 s
_17/Slocum Junetion, & (Continued|in Indiana.)
15|St0ny Gtk { “ and 7. L. Held. Saginaw Valley & St. Louis Railway.
Z ext. expos. & quar. 3
= 0jEast Saginaw.¢
2(_)_Monroe. 6. Corn. & 7. Heldberg|i 2 Saginaw. 14 ¢. Coal Measures.
25 La Salle. 9. Corniferous. =9 6/Tittabawassee Jc «
30(Vienna. e i 9(Swan Creek. “
34| Alexis. u“ @, 11|/Graham’s. «
40,Toledo. “ _§FJ| 12/Sand Ridge. “
Grand Trunk Railroad. 16/Hemlock. 43
19|Porter’s. o
217 Ridgewa - @ @ g || 26/Wheeler’s. %
293 Nef Hav};.n. 4 S," || 28|Breckenridge. .
237 Mount Clemens. “« 617 | o ’39 A%y %tl L?’;ne. :
250 Milwaukee June] ~ « 02} 55 g|---[Flm Hall
255 Detroit Junction. e & .5 Chicago & Northwestern Raflroad.
10b. L. Trav. | 5 g8 Green Bay & Lake Superior Line.
258 Detroit. Driftover100 | © 23 || 0 Chicago, IL. gSee Wisconsin.)
feet deep. | 8¢ 264/ Menomonee. a Trenton

Chicago & Grand Trunk Railroad.

0,Port Huron.
4;Gd Trunk Junct.
lO,Thomt,on
19| Emmet.
27|Capac.

111. Huron.

688
“ 886
“®

“ 779

13 a. Marshall, 817

273|Little River.
279 Wallace.
285, Stephenson.
291|Gravel Pit.
295 Bagley.

302 Kloman.

305| Spaulding.

3 a. Calciferous.
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bhlcago & Northwestern Railroad.

Michigan & Ohio Railroad.

Mas. Green Bay & Lake Superior Line.—Con. Alt.|{Ms. Continued. Alt.
816/Bark River. 3 a. Calciferous. 105|Ceresco. 13 a. Marshall. 892
821|Ford River. 4 a. Trenton. “  Qutcrops
< prmacy A 114/Battle Creek. { 0N ops
881|Flat Rock. “, 123| Augusta.. 13 a. Marshall, 789
833|Bay Siding. < e i
837{Mason, “ sas||127 Yorkville. Rare exposures.
840/ Day’s River. “ . 18 a. Marshall.(?7)
845|Beaver, “ 128 Richland. No exposures.
852|Maple Ridge. & 145\ Monteith, 13 a. Marshall.(?) 838
857|Centreville. “ 8131149 Fisk. i 11
862|Helena. 3 a. Cale., 8 ¢. Chazy.|[151 Kellogg. AN
369|Little Lake, 2 b. Lake Superior s. 8. 156/ Allegan 11. Huron. No con-
870;Smith Mine June.|1 a. Laurentian. L venient exposurs?08
882|Cascade Junctioni1 b. Huronian.
884!Goose Lake. ad Port Huron & Northwestern Railroad.
8:89 Negaunee. Il\ﬁli]-e];{mon’ 11'01118 . (East Saginaw Division.)
893(Ishpeming, “ 1443 11. Huron, under
401|Marquette. “« 84911 0{Port Huron. Lacustrine. Buried
441|1’ Anse. 2 b.L. Superior s,s.608 trees.
Marquette, Houghton & Ontonagon R. R.|[-:: Gl:atiot Centre. |11. Huron, 613
11|Kingsley. ¢ 7o
0 Ma.rquette. 1 b. Huronian. 649} 19 Saginaw Junect’n. “
3|Bancroft. & 93611 90/Green’s Corners. “
" 7|Morgan. 4 128010 95|Brockway Centre W
8/Eagle Mills. % 137911 33! Yorks. 13 a. Marshall,
12|Negaunee. * Iron Mines.1443|| 37|Brown’s City. «
15|Ishpeming. ¢ Exten. Min. 834|| 45/Marlette. “
21|Greenwood. ¥ 134411 50| Clifford. 13 b. Mich. Salt Group
25/Clarksburg. o 183311 59iMayville. 13 b. Carbon. 1. s.
26(Humboldt. 8 65/Juniata. 14 a. Parma s. 8.
35/Republic. 5 15105 71D, & B. C. Junct.|14 o. Coal Measures(?)
81{Champion. “ Tron Mines.1597|| 72{Vassar. AT o 4E
38|Michigamme. “ 1584 golpio kenmuth, 14 c. Coal Measures,
47(Sturgeon. 1 a. Laurentian. 1643 Lacustrine.
56{Palmer. 1b. Huronian, 868 ) 14 o. Coal Measures,
63/L’ Anse. 2 b, L. Super. s. 5. 60¢|| 91 East Saginaw. |{ Lacustrine, 100 feet.
03! Houghto 2-4. Eruptive rocks, Many brine wells.
93 Houg kn. with Native Copper
oo Mines, 607 (Sand Beach Division.)
Michigan & Ohio Rallroad. 0|Port Huron., r ED @ g reont
0"1‘ led Deep Lacustrine de-j| 15/Grant Centre. iy o o8
ee: {pbsits over9. Cornif|| 26/Croswell - DR
23/Dundee. 9. Corniferous. 32(Anderson. {E™¢2 e
83 Britton. 11. Huron. No expos.|| 45/Downing. sea ]
84Ridgeway. € it 52(Palms. - “
88|Tecumseh. “ « 807|| 70/Sand Beach. 28 “
61{Cambridge. S % :
60/{Addison. 13 a. Marshall. (Almont Divislon.)
67|Jerome. % & : S AR
13 a. Marshall,many Port Huron. AT 3
i expo., fossil casts. 4G, T. Junct'n.598 :gi g a,g :Q:‘ 3 e
75/Hanover. 18 a.Mar, Quarry2114}j 11|Burn’s, 128, E°832
79| Pulaski. “«  Expos, 1043)| 16|Lamb’s. =5 g9 a E"E,g
88| Homer. 13 a. Marshall. 1114 20/Memphis. 23828 3
“ 0ld quarry|| 26(Berville. 13 a. Marshall.
B T pheits) { mtea. +99(| 34/Almont. «
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Grand Trunk Rallroad.
M T Rotn Diviaang " “hie|/Ms. _(Michigan Air Line Branch.)—Con. _Alt.
0 Port Huron. 11, Huron. 59/South Lyon. 13 b. Mich. 8alt Gr.
52 pglm. “ 67/ Hamburg. 14 a. Parma 8. 8.(7)
60 Tyre. 18 a. Marshall. 106|Jackson. 14 ¢. Coal Measures.
70'Bad Axe. i Michigan Central Rallroad.
77 Filion. “ (South Hawen Division.)
87 Port Austin. « Salt wells. oI anREto: 11 Hovod T
Grand Rapids & Indiana Rallroad. 9/Alamo. 706 § g2 B 3
T5[Petosky, 959 (105, Lit. Trav, Fing| L0/Kendall's. 703 | 55 53 o 25
426/Bay View. ©1€|] expo., many fossils. 22 Bine 'm‘:ie'l vaalil 3 § g8
436|Alanson. 10 b. Little Traverse. Tl COMIT e 2 e g =3
! 9. Corniferous, Fine|| 25|Berlamont. 700}4 3 § = E ?‘,,
460 Mackinaw City. |{ exposures across the|| 25Columbia 2823 F A3
| SEr atie 29/Grand Junc. 678 Sdn S5
. 32{Lacota. =EPEST S
Michigan Central Raflroad. 40iSouth Haven, 583 E2RSS -§
(Mackinaw Division.) o - % e
119 Gaylord. 18 &, Marshall,(7)1949 Hionomines Hiver Sioiinau el

127 Vanderbilt.

138 Wolverine.
160|Mullet Lake.
166/Cheboygan.
182{Mackinaw City.

11. Huron.

?)
2}‘3
10 b. Little Traverse.

9. Corniferous.
“ QOutcrops.

Detroit, Mackinaw & Marquette Railroad.|

|
0, Point St. Ignace.

..... SSt. Ignace.
9 Allenville.
11{Moran.
20/Palms.
23/ Johnson.
27|Trout Lake.
87/Hendrie.
55 Newberry.
64 McMillan,
76, Seney.
84 Driggs.
91/Creighton.
101 lJ erome.

109 Munising.
|

122/Au Train.
127/ Rock River.
132 Deerton.
134|White Fish.
136/Sand River.
147,Chocolay.

151 Marquette.

exposures Salina
Gypsum near.
“

i
=
B
[+

©
(051
®

At Au?®

g Niag, Cin,& —st—
Train is outlet of a de-E*

and Calcif. forma- 2
Country mostly
by Peat, Bog, Iron
pressed passage to White
Fish River and Little

Ore, and Drift.
Bay de Noquet.

Tren.,
tions.

o
o0

uperior s. 8.
Fine expos-
s on Grand Is.
. L. Superior s. s.

# Feovered

QN

1

Bt Crossin
o
=
&

(-3

817
817
1 b. Huronian, ,,,
Glaciated rocks.

{

9. Corniferous. Fine||.....

Grand Trunk Railway.
(Michigan Air Line Branch.)

0 Ridgeway.
25D, & B. C. Cross.
35!Pontiac.
39,0rchard Lake.

11. Huron.
13 a. Marshall.
[

“

0/Chicago. 5. Niagara L s.
305{Powers. 2 b. L. Superior s. s.’
313|Cedar. N
216/ Wauceda. 1 b. Huronian.
319|Sturgeon. [ e et
323| Vulcan. ’:g b

Cul'l'y. %) _g M
326|Norway. § &g § “
...|/Indiana. 2R
330|Quinnesec. gagg «
334[Iron dountain, M| | & éE.Z “
336{Lake Antoine Je.| | = 58 8 3
339/River Siding. Lk 1
343/Spread Eagle,Ws.| | 3 55 © «
«....|Commonwealth J. A K
349(Florence, Wis. |{ T3 3 «

349 Florence, Wis. e
356(Stager, Mich. 3 Xasad
358 Mastodon. CE% g «
361|Panola. 25z __:—3 &
364 Crystal Falls. S e iY
353 Brule. z2%8 “
356/Stager. - fa
361(Armstrong. ROl
371(Palatka. a §n§ Otk
373|Stambaugh, Mich/ | £ g w3
374|Iron River. L é S5«
Toledo, Ann Arbor & Grand Trunk R. R.
Deep Lacustrine, -
0[Toledo. ovex? 9. Corniferous.
18| Monroe Junotion.|9. Corniferous.
22(Dundee. 9. Cornif, Quarries nr.
32|Milan. 13 a. Marshall.
40|Pittsfield. 13 b. Mich. Salt Gp.
Deep (204 ft.) Drift,
46{Ann Arbor. {over 13 b. Michigan
Salt Group. .
55/Worden’s. 13 b. Michigan salt.
61|South Lyon. 13 b. Carbon. 1. &.
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Indiana.

° BY PROY. JOEN COLLETT, STATE GEOLOGIST.

LIST OF THE GEOLOGICAL FORMATIONS FOUND IN INDIANA.**

20,

14 c. Upper Coal Measures.
14 b. Middle Coal Measures.
14 a. Millstone Grit and Low-
er Coal Measures.

Quaternary. *

13 b. Upper Sub-Carbonifer’s.
13 a. Lower Sub-Carbonifer's.
9-12. Devonian,

5 c. Niagara.
5 b, Clinton.
4 c. Cincinnati.

Michigan Central Railroad.

Lake Shore & Michigan Southern R.R.

Ms. Alt.|[Ms. (Air Line Division)—Continued. Alt.
0|Chicago. (See Illinois.) s89(| 47|Corunna. 9-12, Devonian, 937
23|Gibson’s. b5 ¢. Niagara. soo|| 50/ Sedan. & 2L
29(Tolleston. “ so7i| 54 Waterloo. o 38
35/ Lake. “ s17|| 62{Butler. £ 863
44{Porter. “« e4r|| 69 Edgerton. 3 g
50 Furnessville, “ 609 (Continued|in Ohio.)
66/ New Buffalo. 5 g Baltimore & Ohio Ralilroad
(Contm(';e? 1:1 ;Iic?ig')m-) (Chicago Division.)
olie vision.
; 0|Chicago. (See Illinois.) 589
g ii?::' be. Nlagﬁra.. ::: 34/Mich. Cen. Junc. |5 c. Niagara.
1 50/L.N.A. & C.Junc. o
Eiuyen o $2*Il 58 Wellsboro “
45 Joliet, T1. (See Illinois.) *4*1l 72| Walkerton Junc. [9-12. Devonian.
Lake Shore & Michigan Southern R. R. || 89|Bremen. “
(Western Division.) 106{Milford Junction. 8 84T
0|Chicago. 589|/110{Syracuse. & 870
14|Colehour., 5 ¢. Niagara. 118/Cromwell. i
30| Miller's. « 615({128{Albion. g4 937
41|Chesterton. « 589||138|Avilla. & 969
45|Burdick. « 143 Garrett. i 863
49!0tis. “ 765|146/ Auburn Junc. J s
51{Holmesville. “« 800//147| Auburn, " o3
69/Laporte. 9-12. Devonian, #11|/163/Hicksville. “
1 iri 821
?g ggg”a S;:l’e‘:w‘ y »72|| Pittsburg, Fort Wayne & Chicago R. B.
75(Terre Coupee. o 760/ 0/Chicago. (See Illinois.) 589
80 Warren, “ . 731\ 16/Sheffield. 5 c. Niagara,
86/South Bend. g 72511 20 Cassello. “
90| Mishawaka, “ 722(| 24/Clarke. «
96/Osceola. 5 737]) 31|Liverpool. &
101|Elkhart. 2 75811 37/ Wheeler, kS 666
44| Valparaiso. 5 B
(Air Line Division.) L 53|Wanatah, b -
0 Elkhart, 9-12. Devonian. 733|| £9/Hanna 9-12. Devonian
10/Goshen. « 789 78 Donelson. e
! 18Millersburg. f 6251 84/Plymouth. « 1781
25Ligonier. 5 88611 95'Bourbon. “
30'Wawaka. % 898l 99/Etna Green <
84 Brimfield, “ °4311104/Selby. é
41|Kendallville. g ?7411109| Warsaw, « 834
* Four-fifths of the State of Indiana is covered with drift. It is 90 feet to the rock in Indianapolis.
At some points north of Wabash River the drift has been bored into 400 to 600 feet. It thins out as you

0 wwargo Ohio River, does not reach it at some points, and is sparingly found south of that stream.
See Notes No. 62 Ohio and No. 62 West Virginia.
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Pittsbarg, Fort Wayne & Chicago R. R.—/| Pittsburg, Cincinnatt & 8t. Louis R. R.—
Ms Continued. Alt.{{Ms. (Second Division.)—Continued. Alt
115|Kosciusko. 9-12. Devonian. 162 Jonesboro. 5 ¢. Niagara. o
117|Pierceton. - 169|Upland. “
122|Larwill. ” 175|Hartford. ¥
129{Columbia. % 836|185/ Dunkirk. g
140{Arcola. g #33/1189/Red Key. X
148|Fort Wayne.3+4 . 1751193\ Power’s. 5
158 Maples. f 197|Ridgeville. & R
(Continued{in Ohio.) 200|Deerfield. ¥
Pittsburg, Clncinnati & St. Louls K. K. ||200| W arTen. “ s
; 210 Union. = 1104
(First Division.) . 3
0 Indianapolis 9-12. Devonian. 70? (Tantinnediis Ol
1 Cumberl}:.)n “ ialwiai g (Coiumbus, Chicage & Indiana Central Division.)
17|Philadelphia. 2 0|Chieago. 589
21|Greenfield. 8 117|Logansport.? 9-12. Devonian. 8¢
28|Cleveland. u 122|Anoka. o 698
80 Charlottsville. L 127|Walton. o
84/Knightstown, “ 130|Lincoln. A
85/ Raysville. L 133|Galveston. £
88 Ogden’s. 5 c. Niagara. 139/Kokomo. St
89 Dunreith. @ 145/ Tampico. 6 c. Niagara.
44 Lewisville. “ 149|Nevada. o
61 Dublin. ) 152{Windfall. o
653 Cambridge City 4 941/1157|Curtisville. 2
58 Germantown. s 1161|Elwood. “ ‘58
63/Centerville.? « 35 |4 ¢. Cincinnati. 1166 Frankton. “
68 Richmond .2 « 9629|1171 |Florida. o)
74 New Paris.? o 825//175/Anderson.? i i
79/ Wiley’s 2 iy |.....|Bellefontaine Criossing.
(Continued|in Ohio.) 1184 Middletown. 5 ¢. Niagara.
— {187|Honey Creek. 3
(Second Division.) [l190 Sulphur Springs. “
0/Chicago. ©89/1195/Junction. £
20| Dalton. 5 c. Niagara, 197|New Castle. 8¢ o i1
27/Lansing. i |201]Ashland. vt
84/Shereville. 4 204 Millville. &
41/Crown Point. £ 714 1208 Hagerstown. 2
47|Cassville. < 684215 Washington. & Ap 4
&1!{Hebron. a5 714/| _.|Centreville Pike.
61/ Koutt’s. = 688224/ Richmond.* 4 o. Cincinnati, '88s
-l ® 3 675
?':"f\:zr?;o;\sji'son. 9-12. De:r‘omsn. X (Indianapolis & Vincennes Division)
91|Winamac.38 % 713]{  O{Indianapolis. 9-12. Devonian. 709
97|Star City. s 708l 4/Maywood. Ly 095
101|Rosedale. # 8|Valley Mill. v 759
105/ Royal Centre e 7381 11{West Newton. {13 a. L. Sub-Carb. 779
111|Gebhardt ] 1e2{| 12/Friendswood. . g
117 Logansport. ¥ 606l 16{Mooresville. i 608
121{Anoka. 9-12. Devonian. ¢?6|| 18 Mathews’. 0 691
127|0Onward. & 7831 20 Brooklyn. = 650
1 32:: Bunker Hill. ot sooll 23/Centerton.3? 1 631
140 North Grove. & 817| 26|Hastings. 4 607
142/ Amboy. " $10/| 30 Martinsville.”* # 5908
145|Converse. g 815/l 33 Hynds. o 600
148 Mier & 816/| 37Paragan. v 877
157 Marion. 5 ¢. Niagara. 811 44 Gosport.37 13b U Sub-Carh.59%
1 Glacial markings. 4. Pre-historic mounds.
2. Crowded with fossils of Lower 8ilurian age. 5. Coal fossils.

3. Rich in fossiis, Devonian and Up. 8ilurian.

6. Devonian fossils.
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Pittsburg, Cincinnati & St. Louis R. R. Wabash, St. Louis & Pacific R. R.—Con.
Ms. (Indianapolis & Vincennes Div.}—Con. Alt.}[Ms. (L. M. & B Division.) Alt.
53/Spencer.37+38 113 b, U. Sub.Carb.357|| O|Lafayette June. |13 a. L. Sub-Carb. 593
62 Freedom. % 538|| 8/Porter’s. & 647
. 65/Farmer’s. 14 a.Millstone Grit.528 é‘i) %Iontrlnorency. SLET C«:‘; % S
= o 14a.Mills.Gr. & 14 Db. ‘empleton. . L. Coal Meas. 675
71 Worthing’n.42 87 L‘%aCoai ]i\SIeG:s. s22|| 23 Oxfol;d, ¥ LA
78|8witz City.8° “ sze|| 29 Boswell. 4 784
82 Lyons. £ 509| 37/ Ambia. 5 710
87|Marco.74 £ 482
97| Edwardspt.5+87 {14 ¢. U. Coa.l Meas. 460 Cincinnati, Lafayette & Chicago R. R.
108|Bruceville. s15(|,....[Cincinnati.
117/ Vincennes.$7 “ 417)|...../Indianapolis. 9-12. Devonian, 709
Detroit & Eel River Rallroad. OlLafayette. 13a L Sub-Carb s
7(Porter’s. 647
0|Logansport.8 9-12. Devonian. 9{Montmorency. 5 673
18|Denver. “ 13|Otterbien. 13 b. L. Sub-Carb, 685
21|Chili. a“ 725(| 18|Templeton. 14 b. L. Coal Meas. 875
27Roann, “ 750([ 23/Atkinson. K
83|Laketon. s 762t 28/Fowler. Gl
87|N. Manchester, o 775]l 85/ Ear]l Park.10 “
45/Collamer, & 795|| 41 Raub. 4
47{South Whitley, - 80s|| 46/Sheldon. R
651{Taylor’s, w“ 864 o 3
56/Columbia City. o s diansjpolis, Bloomington & Wes'tern R.R.
62|Collin’s, “ 870 12 iﬁ%l&?nz’l’)ur 9-12, Dezonmn.
&“ 895 n z.
S orubngoo. ' s51|| 18|Pittshoro, 18 8. Lower Sub-Carb.
74/C. R. Crossing & 22|Lizton. 4 i
76/Cedar Creek. “ se1|| 27|Jamestown.®? &
A Btieh J vitotion. 7 sas|l 33/New Ross. g 18 b. Upper Sub-Carb.
82/ A uburn. “ avz|| 44/Crawfordsville1! 741
88|Mooresville. « ar7|| 64|Wayneto'n.12445/14 a. Millstone Grit
93(Butler « ses|| 66{Veedersburg. 14 a. Mills.Gt. & 14 b.L.
3 72{Covington.13439 |14 ¢, “ Coal Meas.
Wabash, St. Louis & Pacific Railroad. 85/Danville, I11.12  [14¢. “

(Late Toledo, Wabash & Western R. R.)

(Continued,

in Illinois.)

0(Toledo. 9-12. Devonian, Cleveland, Columbus, Cincinnati & Indian-
88/ New Haven. 5 753 apolis Railroad.
94/Fort Wayne. 5 c. Niagara. 775 (Indianapolis Division.)
109|Roanoke. ‘ - - -
118/ Huntington. «“ 784{| O|Indianapolis. 9-12. Devonian, 70¢
1381|Lagro. 41 “ 698l 9|Lawrence. “ 873
186{Wabash.? 42 “ 740f| 14{0akland. « 846
150|Peru.® “ ss55!| 16/McCord’s. “ 854
157 Waverly. “ 21 Fortville. “ 857
9-12. Devonian,10b.|| 28 Pendleton.1446 % 847
166) Logansport.® Hamilton. so6|| 35{Anderson.4” 5 c. Niagara 880
180{Rockfield. “ 41|Chesterfield. “ 907
186|Delphi.? “ 43| Daleville. “ 910
195/Buck Creek. “ 48 Yorktpwn. “ 924
208|Lafayette. 13 a. L Sub-Carb. 3°¢|| 54/Muncie. s 948
213|West Point. “ 60|Selma. “ 1008
225| Attica.41 14 o Mills. Grit. 54o|f 67/Farmland. i 1087
233|West Lebanon. “ 720 75| Winchester. “ 1089
242|State Line. 14 ¢. Mid. Coal Megs, || 84{Union. : S 1108
(Continued|in Illinois.) (Continued|in Ohio.)
7. Upper Silurian cephalipodes. 11. Keokuk crinoids.
8. Upper Silurian and Devonian fossils. 12. Glacial markings
9. Pentamerous and black slate. 13. Coal measures fossils.
10. Drift and knolls, 14. Devonian fossils.
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* Indianapolis & St. Louis Ra.llron.d; =X ‘C(lsncln.nltl, Hami(l’t:;lxtlin%ndlmapolh B.Al]%t.
0/ Indianapolis. 9-12. Devonian. 709 gi g{f&:ﬁ‘l’g- 5¢. N iag?‘r a. P
2{Asylum. 3 5 :
g g\mnyside. 13 a. Lower Sub-Carb. gé %?::i%:g?v.n 0_12. Dev. 9.0 Conées
pray. “ A town. £ . 9 ¢. Cor.
S e
16/ Easton. “” ,indianapolis,
19/ Danville. L. ¢13|(Indianapolis, Cincinnati & Lafayette R. R.
=l 5 YCincinanti. _~[(Seo Ohio)
X alley June. 3
31 Malta.. 13 b. Up}?r Sub-Carb. 20| Elizabethtown. & 646
32 Darwin. 25|Lawrenceburg. |4 c. Cincinnati, 479
38 Greoncasile 13b.0. qu—Cnrb: & 26/Newton.15 g
| 1 14 a. Mills. Grit. 33!Guilford . 508
44Fern. . 84/Hansell's “
48|Lena. 14 a. Millstone Grit. 40/Harman’s,1 8 7 s
53|Carbon. 14 b. Low. Coal Meas. . ¢ o 929
& 42| Weisburg.
ggigerth. . 3 46(Sunman’s. & H8LS
ountain, % . 51 3 1013
64/Grant. 14 c. Mid. Cosl Meas. || 35|3hoaes: 5 o Ningarmy
67| Markle. 4 54 Bntesv.ille. W 995
69 Gravel Pit. o 879 60 New Point. “
7 2'Terre Haute. ¥ 498 62|Smith’s Crossing. “ 1003
Bt. Louis, Vandalia, Terre Haute & In- || 656/McCoy’s. £ b
dianapolis Railroad. 68 Greensburg. C, 942
OIndianapolis.  [9-12. Devonian. 70°|| 74/Adams. " 589
4 Fairview. “ 78/St. Paul.1* 5 L
9 Bridgeport. 13 a. L. Sub-Carb 748 g‘i ;Valdroix.‘ ? “ 5%
14 Plainfield. # Y42 rescott.
17|Cartersburg. v 88/Shelbyville. 9-12 Devonian. 769
19 Belleville. 3 95(Fairland. §* 774
20;Clayton. “ 869 1(9)3 IBaondlgg.ld ] 733
25 Amo = 820 rookfield. %
28 Coataville. & 878/ 102(Acton, % 3
33 Fillmore. 13 b. U. Sub-Carb. 844 106/Gallaudet.!® % 552
39 Gr'ncastle.18448 113b &14a.Mills.Gt.? $¢]|115{Indianapolis. ¥ 709
43 Hamrick’s. 14 a. Mills. Grit. 703(125/Augusta. 13 b. Up. Sub-Carbon.
47 Reelsville, “ 638130/ Zionsville. &
60 Eagle’s. “ 135{Whitestown. :: L
53 Harmony. 14 b. L. Coal Meas.®72(|138 Holmes.
54/Knightsville, 16449 “ 143|Lebanon. . g2%
57 Brazil.164 49 “ 643|148 Hazelrigg. A
60| Williams. 14 c. M. Coal Meas. ¢¢¢| 152/ Thorntown. o 618
62/Staunton. “ 643{157|Colfax. 3 & $28
65/Seeleyville. }so & 585163 Clark’s Hill. o A
78|Terre Haute. “ 492(/166 Stock“:ell. e
Cincinnati, Hamilton & Indianapolis K. R, %;é g:}ver tst:e & ]
e g o ayette. kv
0/Cincinnati. See Ohio.
25 Hamilton. S c. Cincin)nati. Jefferson, Madison & Indianapolis R. R.
82/ McGonigle’s. ¥ 0 Indianapolis. 9-12 Devonian. 722
39|0xford. 3 03] 7/ Southport. £ i
44/College Corner. & ll‘Greenwood. i o
52 Liberty, - ?79/| 13/Worthsville. Ay
58 Brownsville “ 798}| 15/Whiteland. o 805
66 Connersville. 5 c. Niagara. 832|| 20 Franklin.20 i€ 7B
15. Good fossils. 19. Healthy summit
16. Block coal. 20. Collette Glacial River bed.
17. Richin Upper Silurian fossils; good quarries. | 21. Lower Silurian fossils.
18. Lower Silurian fossils. 22. Geodes.
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Jefferson, Madison & Indianapolis K. R.— Ohio & Mississippl Railroad—

Ms. Continued. Alt.|[Ms, Continued. Alt.
25| Amity. 1 |9-12. Devonian.  ¢%%/ly65Infontoomery’s.57 |14 b. L. Coal Mrs,
31|Edinburg. 13 a. L. Sub-Carb. 874173 Washgingtorlzﬂ 14 ¢. Mid. CL Mrs. 454
35(Taylorsville. & ©%€11180'Wheatland.?# 5
88 Lowell, & 2611185/ Richland. s
41{Columbus. L :‘:: 191|Vincennes.5®* |14 d. Up. Coal Mrs.
46/ Walesboro. (Continued in Illinois.)

48 Waynesville & 5:1
52{Jonesville. & o
57|Rockford 53 i 585 Fort Wayne & Jackson Ralilroad.
59 Seymour. “ 805 (L. 8. & M. 8))
64/Chestn’tR'ge | 20 o 5% :
66|Langdon’s. 9-12. Devonian.  53° lg gort \lgayne. el De"ﬁ""’“' Zi:
69 Retreat. - 748 23 Aevg 52 % 872
71|Crothersv’le. " %04 98 Wl;t::{:;o “ 914
75/Austin, :: ::j 33|Summit, K 1008
77|Marshfield. 37 Pleasant Lake “ 975
82|Vienna. 13 a. L. Sub-Carb, 866 49| Angol ¢ « 1052
89|Henryville. 9-12. Devonian.  479|| (oo DEC & ¥ ok
e % i7e|| 54/State Line «
100|Sellersburg. o = b s Miehi
108 J:ﬁ‘::ssm‘::% e | 3 455 (Continued|in Michigan.)
Ohio & Mississippl Railroad. Grand Rapids & Indiana Railroad.
0}{Cincinnati. See Ohio.) :

26/ Lawrenceburg. a ¢. Cincinnati, 479 ggg i;m('}g::h o gsfg %chlzfﬂ:l) 918

24 Aurora.s 3 42411200/ Valentine, “ 953

26/ Cochran, & 295 Wolcottville. « 958

383 D1llsboro: 21 7 297Rome City. “ 920

871Cold Springs 304/Kendallville “ 974

40/Moore’s Hill. & oxe 310 Avill 7 “« 969

42|Milan. “ o [ 1 blrerd b

45/ Pierceville. :‘ TR 320 H?mte:t'own “ 827

47 Delaware, ) J 333!Fort Wa.yne' “« 753

52/08good. 5 c. Niagara. 958 A -

6{Poston. °*

gS H?Stgg. 1] Cincinnati, Richmond & Fort Wayne

62|Nebraska. 5 Ralilroad.

66/Butlerville, “

73North Vernon.®¢ 19-12. Devonian.  727||gq0lp 0 Wayne. 9.12. Devonian

79|Hardenburg. 2 338|Adams. 5 c. Niagara. 38

83 Flemmg 8. 354 Decatur. “ 807

87|Seymour. 4 931260 Monroe «

92/Shields’ Mill. . [13 a. L. Sub-Carbon. 366|Berne. «

98| Brownstown.”” & 370/Geneva, «
101|Velonia. % 374|Briant. s &

106/ Medora. :: 381|Portland. « 204

111 Spaﬂfsvxlle. 392(Ridgeville. “ 993

114[Ft. Ritner.22455 ot 400 Winchester. “ 1088

117|Tunnelton.53 13 a. and 13 b, 406{Snow Hill. 3 “

121{8cotville. 13 b. Up Sub-Carbon 409|Lynn % « 1174

127|Mitchell, *7¢1l416|Newport. &

133|Georgia. 5 418 Halep A “
139|Huron.23458 |13 b. & 14 a. Mills. G.|[1o0| p > 7" %

150/Shoals.24 142, & 14b. LOMr.480| 05| P800 - o Olndtnaayt A
4 832 2 4 P,

e 14 b. L. Coal Mrs. #3%||( Go/ntinued in Ohio,Cinn. Rich. & Ch. R.R.)

23. Kaolin and caves. 25. Glass sand.

24. Pentremites. 26. Good Sub-Carbonlif. fossils and Oolitic stone.

P i I Good Sub-Carbo: il d Ooliti
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Fort Wayne, Muncie & Cincinnati R. R. Wabash, St. Louis & Pacific Rallway—
Ms. Alt.||Ms. Continued. Alt.
0/Fort Wayne. 9-12. Devonian.  773|| 85|Deed’s. 9-12. Devonian.
8/Wabash Junc'n. £ 730}l 88/Birmingham. &
7|Ferguson’s. s 806} 90|Lincoln. o
11|Sheldon. £ 93|Wagner’s. -
14|Ossian. X 8311 98/Rochester. g
19!Eagleville. 5 102|Sturgeon. 4
24|Bluffton. 5 c. Niagara. 837/1103|Tiosa. @
35/Keystone. “ 871/1105| Walnut. %
38| Montpelier. o 86711108 Railsback’s. L
47 Hartford. # §95/1110(Argos. o
54/Eaton. 4 118{Plymouth. & 769
65/ Muncie. ol 9451125 Tyner. &
71/McGowan’s. LY 128(Knott’s. s
75Springport. () 1013/(132(Walkerton. “
78 Summit. o 618//136 Kankakee. L 633
80 N. C. Junction. . 141[Stillwell. &
83 New Castle. Ly 1075|1148 La Porte. . 811
90| New Lisbon. & 10981155 Webbers. 5 c. Niagara.
96 Cambridge City. v 941/1161|Michigan City. 4 ah
98 Milton. 4 c. Cincinnati.
103/Beeson’s. “ 875|| Loulsville, Evansville & St. Louis R. R.
« 833

108, Connersville.

Cincinnati, Wabash & Michigan R. R.

0! Anderson Junc.

8.0risk.& 9 ¢. Cor.894

0
5
10

Princeton.
Lyle’s.
Mount Carmel.

14 ¢. U. Coal Mrs. 483
(See Illinois.)

13|Alexandria. 5 c. Niagara. s22f| 11C. & V’. Jupetion. ¢,
34 Marion, « o.4)| ABDVENTY.
54| Wabash A 742|| 19|Bellmont. =
4 3 i 27| Crackle’s. ¢
69 N. Manchester. [9-12. Devonian. 774 29| Albion. 111 %
90 Warren. i Tl 190
103 Milford. o 8501] 1.0utsville, New Albany & Chicago R. R.
115|Goshen. v 789 %
125|Elkhart. “ 741 o/New Albany.>? 9-112‘. ge;t_)cmag &‘gf
Wabash, St. Louis & Pacific Railway. 6!Smith’s Mills. e :1. e
0|Indianapolis. 19-12. Devonian. 70| 12|Wilson’s. .
6(Malott Park. W 18/Providence 28440/13 a. Lower Sub-Carb.
11 Castleton. “ 23|Pekin. -
15/Fisher’s. & 27|Farabee’s. o
17|Britton’s. “ 30{Harristo'n.36461 {13 b, U, Sub-Carb.272
22/ Noblesville. “ 35/Salem.264 61 & 714
28 Cicero. “ 40/Hitchcock'’s. o
31|Arcadia. “ 45|/Camphellsburg. “
34/Buena Vista. o’ 47|Saltillo. £
40 Tipton. 5 ¢. Niagara. €07l 52| Lancaster. 5
42|Jackson’s. “ 56|0rleans.26463 L &
46 Sharpsville. G 61{Mitchell.3¢ & 878
49| Fairfield. “ 65(J uliet. <]
54 Kokomo. g 71{Bedford.22462 b 879
59| Cassville. “ - 684/ 78(Salt Creek. 5
61|Bennett’s. . 82/Guthrie.?? &
63Miami. 4 85/Harrodsburg. e e
67 Bunker Hill Cr'g. & 800l 89{Smithville, - 717
75|Peru. s 655|| 92/Clear Creek. &
81{Courter. 9-12. Devonian. 97|{Bloomington.3¢ * 15
83|Denver. Y 101|Wood Yard. 4
21. Geodes. 29. Rich in Keokuk crinoides.

28, Cave and brook.

30. Ferns.
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Louisville, New Albany & Chicago R. R.—
Continued.

Ms.

Alt.||M

[

Evansville & Terra Haute l‘f.l.tih"oad.Alt

0
3
5
10
13
15
17
20
24
27
31
38
40
45
51
87
62
64
66
68
70
78

K

83
88
93
97
101
109

Evangville,80
Fair Ground.
Erskine,
Ingle’s.
Stacer’s.

St. James.
Haubstadt.
Fort Branch.80
King’s.
Princeton.
Patoka.
Hazelton.
Decker’s.
Purcell’s.
Vincennes.
John Smith’s.
Emison’s.
Busseron.
Oak Town.
Griswold.
Ehrman.
Carligle.

Paxton’s.

Sullivan, 33
Shelburn.33
Farmersbu’g
Hartford.
Young’s.
Terre Haute.

}M

T4 0. U, Coal Mrs. 278

483

417

14 c¢. Middle Coal

Measures.
538

498

8t. Louis & Southeastern Railroad.
(Louisville & Nashville.)

136
142
154
161

..|St. Louis.

Upton.

Mount Vernon.

Belknap.

Evansville,
(Continued

gSee Illinois.)

4c U. Coal Mrs, 369
407

458
378

“
“

in Kentucky.)

Chicago & Atlantic Railway.

Marion, O.
Rivare, Ind.
Decatur.
Preble.
Kirtland.
Tocsin.
Kingsland.
Union.
Markle.
Simpson.
Huntington.
Clear Creek.

985
8417
820
833
848
849
872
833
829
827
761
829

6 c. Niagara.
““

3
“©

9-12, Devonian.
[{3

3

5 c. Niagara.
“

{3

9-12. Devonian.

104|Ellettsville 26 462{13 b, U. Sub-Carb.682
109 Stinesville.62 =
113|Gosport. o e
117|Spring Cave.38 o
122|Quincy.”® 1€ il
125|0akland. ¢ 24
128|Cloverdale. i il
134 Putnamville. e 687
139|Greencastle. 18b.&144a.U.C. M.834
143Maple Grove. 13 b. Up. Sub-Carbon.
148|Bainbridge. o A
152/Carpentersville. o
156!Ashby’s. &
159|Ladoga. s
163| Whitesville. 0 874
170|Crawfordsville 29 0 741
175|Cherry Grove. {
180|Linden. <
184/ Corwin. ét
187|Raub’s. <
190(Taylor’s. g 4.e8
198|Lafayette. 13 a. L. Sub-Carb. 558
204|Battle Ground. £t
211|Brookston. &
215{Chalmers. & 707
18 a. L. Sub-Carb.,,
221 Reynolds. & 9-12. Devoniané 92
229|Bradford. 9-12. Devonian,
237 Francesville. ]
244 Medarysville. 3
252 San Pierre. 4 889
260 La Crosse. {7 875
267 Wanatah, 5 ¢. Niagara G
271 Haskell’s. __ 1
273|Lake Huron Cros ke
276 Westville. b 789
279 Otis. " 785
281|Beatty’s, 3
288|Michigan City. §¢ Siof
Chicago & Eastern Illinois Railroﬂd.
0|Terre Haute. 14 c. '\de CL! ’\Ieas 493
6|Ellsworth. e 488
11|Atherton. £ 532
15{Clinton.80 465 & 494
20|Summit Grove. £q 520
23|Hillsdale. s e
25/Highland. s
28|Opedee. £ 548
81|Newport.31 ¢ 40
37|Eugene.8? h Boyt
55|Danville, I11, (See Illinois.)
31. Coal measures fossils.
32. Caves.
33. Roof of coal frescoed with plant remains.
34. Ancient outlet of Lake Eri
85. Lower Silurian fossils and glacial marks.
36, Beaver dams,
37. Prehistoric mounds.
38. Oolitic amistone.

. Choice lime.
Sandrock

Glacial marks.

Coal measures and L.
Coal K. and fossils.
. Ancient outlet of Lake Erie.

uarries.
Elevated plateau.

Coal plants; Lower Devonian fossils.



INDIANA.

Chicago & Atlantic Rallway.

Ms. Ale.
136|West Point. U 268
138 Willis. ! 854
142/ New Madison. “ 834
144|Bolivar. “ 810

146/ Newton.

147 Laketon.

153 Harrisburgh.
158 Akron.

163 Hoover’s.
168|Rochester.
174|Germany.
178 Leiter’s.

180/ Marshland.
184 Monterey.
187 Ora.

194 Aldine.

199 N. Judson.
205/ Mallard.

205/ Wilder’s.
214! Kouts.

220 Boone Grove.
222 Hulburt’s.
226{Ps.lmer.

229 Winfield.
233lCrown Point.
240|Griffith,

243/ Highlands.
245 Calumet.

249 Hammond.
261| Auburn, IiL.
263/ Englewood.
264/51st Street.
268 Archer Avenue.
269| Chicago.

“ 769
“ 769
« 842
“ 878
“ 834
“ 789
“ 767
“ 762
“ 78%
“ 789
“ 787
“ 728
“ 705
“ 680
“ 677

5 c. Niagara. L
@ i g0t
“« 736
“ 749
“ 711
“ 710
“ 645

e 636
“ 609
i 598
[ 666
« 604
[
“
“ 589

Bedford & Bloomfield Railroad.

0|Bedford. 18 b. L. Carb 1. 8. 679
7|Avoca. “
12{Springville. £
20,0 wensburg, &
22|Dresden. 14 a. L. Coal Meas.
24!Robinson’s. -
26/Koline. &
28‘|Rockwood. *

. i 14 b. Middle Coal
80| Mineral City. T kaorrre.
85|Bloomfield. “
41|8witz City, 4 LEL

Ms

Chicago & Grand Trunk Raiireoad. "

O:Chicago, Il
8/ Elsdon.

13 Sherman.
19/Blue Island.
23, Sonth Lawn.
25]Thornton.

36 Griffith’s.

39/ Redesdale.
45/Ainsworth.
55| Valparaiso.
64|Haskell’s,

71| Wellsboro.
75/Kingsbury.
80! Stillwell.
84|Fish Lake.
91{Crum’s Point.
99|Oliver’s,
100{South Bend.
104 Mishawaka.
110|Granger’s.

5 ¢. Niagara.
“

818

742

783
723

Indiana, Bloomington & Western R. R.

Indianapolis.
Mass. Avenue.
Belt Road.
Hunter’s.
Mount Comfort.
Mohawk.
Maxwell.
Willow Branoh.
Wilkinson.
Kennard.
Nixon.

44/New Castle.
Messick.
Moorland.
Losantville.
Modoc.
Bloomingport.
Lynn.

5|Arba.
Hollandsburg.
Clark’s.

P. C. & St. L. Cro

9-12. Devonian.
&

4 0. Cincinnati.
4 ¢. Cincinnati.
[

ssing.

73213

870

920
950

1057
1015
1078
1090

1140

1225
1174

LS,
Block coal.
Bituminous coal.
. Niagara.
Goniatite bed.
Devonian
Geodes an
Kaolin.

uarries.
Geodized fossils.

Good Bituminous coal.
Pre-historic mounds.

Black slate and knobstone.
Knobs and white glass sand.

. Large perfect earthworks and mounds.
ouis fossils plants, also Keokuk.

Black slate.
Keokuk fossils.

Pentemites.
Rock houses.

CERFFEEEILEE

Wyandotte and other caves.

Coais, K. L. and M.

St. Louis limestone; very rich in fossils.
Choice oolitic limestone quarries.
Hindoostan whetstones.
Sandrock quarries.

Good Bituminous coal.

Roof of coal rich in plants.
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Louisville, Evansville & 8t. Louis R. R. Loulisville, Evansville & St. Louis R. R.
Ms. Alt.|Ms, (Rockport Branch.) Alt
0{Louisville. 0 Centryville, 14 b. Middle Cl. Meas,
6/{New Albany.6” |13 a. L. Carb. k. 8.438{| 2 Junction, &
12|Edwardsville.6® |13 b. L. Carbon. L s. 5/Bradley’s. #
15{Georgetown. o 9 Chrisney. <
21{Crandall. & 10| Miller’s. b 635
27/ Ramsey’s. $ 12 Ritchie’s. g
34|Milltown. X 18|Rockport. 2
89|Marengo.5¢ s
46|English.¢? 14 a. L. Coal Meas. Chicago & Great Southern R. R.
53|Taswell. “ 0|Fair Oaks, 5 ¢, Niagara.
56{Boston.”0 £ 9iMt. Ayr. o
60;Birdseye. 7t 14 b. Mid(‘lle CL Meas.|| 19|Percy. 9-12. Devonian.
66/Kyana. y
75 Hﬁntin ghurg. “ 22/Goodland. 131?;1{;12 vgt;,g?rb? te
123|Evansville. T4 ¢, Up. CL Meas.578|| 26/Wadena. 14 a. L. Coal Meas.
84| Velpen.70 14 a. L Coal Mess, || 32/Orthland. 5
91| Winslow. 14 b. Middle Cl. Mers,|| 3% Wyndham.
99/0akland.?2 “ s4s|| 40 O‘xford.. et 708
105|Francisco. 14 ¢. U, Coal Meas, || 45(Pine Village. i 8
113|Princeton. s ¢8|l 54/Attica. . 3 a3
114|E. & T. H. June. “ 63{Rob Roy.*4 ¥
118{Lyles. « (753 %ton; Bl}l’lﬂ‘. 14 b, Mid‘.‘ Cl. Meas.
“ eedersburg.
124/Mt. Carmel. 8ol Yedd, g 2
(Evansville Division.) Ohio & Mississippi Railroad.
“O[Evansville®® |14 o, U. CL Meas. #78 bl & st
4{Smythe. Ll 879} 0 North Vernon. |1-12, Devonian.
6|Garvin, > 8781 25 Lexington. $
8iStevenson. “ 40 Charleston. &
10{King’s Station. $ 53 Jeffersonville. £
12|Chandler. 14 b. Mid Cl. Meas.¢°6|] 55|Louisville. “,
14/De Forrest. i 406
17|Booneville. “ s91|| New York, Chicago & St. Louis Railroad.
926|Tenneson. “ (Nickel Plate Railroad.)
80|Pigeon. 14 h, Middle Cl. Meas.|| O|Buffalo.
32| Centryville. o 364/ New Haven, Ind.|9-12, Devonian, 738
33{Junction. # 371|Fort Wayne. Lis 778
34|Lincoln. LU0 397(South Whitley. C 808
38(Dale. 8 406|Packerton. o
42/Ferdinand. 4 410|Claypool. &+ 902
48/Huntingburg, g 415(Burkett. g
52|Rose Bank. 14 a. L. Coal Meas. ||419(Mentone, &
55|J asper. 14 b, Mid. Coal Meas.|{424|Tippecanoe. 4 868

73. Martinsville. Glacial bound’y. Glacial deposits to the north, east and west; none to the south.

74. Edwardsport. This road runs nearly parallel with the glacial boundary from Martinsville to
Edwardsport. Glacial strise 10 miles west of Spencer, pointln% southeast.

75, Valley Junction. Tunnel between North Bend and Valley Junction is through a glacial de-
posit full of finely striated stones.

76. Aurora. Split rock, on Woolper Creek in Kentucky, three miles below Aurora, belongs to a
post glacial conglomerate, rising more than 200 feet above the river, and marks very nearly the south-
ern boundary of the glaciated area. Gold is found in glaclal deposits on Laughery’s Creek, five
miles southwest of Aurora. See note 62 in Ohio, and No, 62 in West Virginia,

77. Brownstown. The glacial boundary running nearly north by south from Charlestown to the
northeast corner of Brown untt;y, passes a little east of Brownstown, *

78. Wheatland. The railroad re-enters the glaciated area at Wheatland.

79. Quincy. This railroad from New Albany to Gosport passes through an unglatiated area. The
glacial boundary is about three miles south of ({uincfv.

80. Fort Branch and Evansville. From Evansville to Fort Branch the country is unglaciated,
though covered with Loess., The glacial boundary runs from here nearly parallel with this road to
the neighborhood of Vincennes. The above eight glacial notes are by Rev. G. F. Wright.
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New York Ohicago & St. Louis R. R.— Terre Haute & Indianapolls
Mas. (Nickel Plate Railroad.) Alt.}[Ms, (Vandalia Line.) AlL
431[Argos. :: 0|Terre Haute. 13 ¢c. U. (‘3‘1. Meas, 492
438 Hibbard. “ 6/Otter Cr'’k Junc. %
440/Burr Oak. ¢ 23/Rockville.
451/ Knox. v 81|Judson. 14 a. L. Coal Meas,
:g? '{&omt:tn. oo e 38/ Waveland. 9-12. Dev‘?man.
v a.lna - L o o 135l 46|New Market. E
[¥ SpeEaisc “ 63|Crawfordsville.
480 Spriggsboro. “ 61|Darlington. 13 a. L. Carb. Knob s.
484 Wheeler. - ¢e61l 6olColfax. b ; 235
:gg §Iollimtrtl,, % v 633l =g Frankfort. 9-12 Dev?fnan. o
503 Hammond. « oo “
510 Cummings, Il s 102!Camden. b
512|Stony Island, e 110(Clymer. “
514/Grand Crossing. " 116|Logansport. £ Ef8
g‘l)?‘g;dg?t‘;eo‘)g i 604/1135/Kewanna. :
5.2-3‘ = e 2) T 143|Marshland. i £
{Chicago. 160(Plymouth. 2
178|Lakeville.
Indiana, Bloomington & Western R. R. 183/South Bend. “ 738
0'Indisnapolis.  [9-12. Devonian. 709 Lake Erie & Western Railroad.
2‘{Moorﬁeld. 1 79511188/Fort Recovery. |5 c. Niagara.
5Jobnsonville, | {13 L Carb. Knobli149|Portland, Ind. 5 s
15/0akley. “ 20s199 fi‘,"{,‘ e «
19 Maplewood. < 843ji178 Mu::i)e'. “ 948
23| Montelair. » T8 e @ .,
27 North Salem “ 025 176 Mundcie. .
7 v 202|192/ Alexandria. X AT
30/Barnard. 201|Ellwood « 858
35 Rochedale. 13 b. L. Carb.l.s. 239 212/ Tipton ] “ 868
“« .
40 Raccoon. b T4%995|Circlerville.  [9-12. Devonian.
45 Russellville. $28 “« 1
48'S. Waveland. “ veof[BELETMEE R, e
52/Guion. 14 5. L. CL Meas, 680 246/ Mulberry. 13 a. L. C‘. Knob s.
| 14 b. Middle Coal[232{Dayton. : %
56/ Marshall. Me;l.&;ures 700||260Lafayette June. & o
60 Bloomingdale «  eezl|261|Lafayette. e S A
67 Monterutla. Py <94]|270Montmorency. $ o
68 Hillsdale. v +52//1280{Templeton. 14 a. L. Cl. Meas, 675
85 Danar > c43!/282|0xford. £ b
78/ I1Mana. 1 ¥ 289! Boswell. & TR
81‘Scotlan' d I.ll. w 296| Ambia, Ind. 7 T
85 Chrisman. 3 305(Hoopeston, I11. o 718
| 312|East Lynn. Ly

81.

By the excellent Geological Ma

of Indial

i

pubiished by Professor Collett, with his r

eport.
for 1834, the following appears to be the fuil section of the exposed strata of the State, with the th?gk‘

ness of each:

FORMATIONS. THICKNESS IN FT.| FORMATIONS. THICKNESS IN FT.
20 ¢. Alluvium. 0-50 9-12 Devonian. F
20 b, Loess. 0-30 Genesee Black Blate. 60-120
20 a. Glacial Drift. 0-811 Corniferous. 5-70
e Permo Carboniferous or 50-196
2 Ug{)er Coal Measures, Upper Silurian.
14 b. Middle Coal Measures. 6800-888 5 c. Niagara. 20-60
14a {Lower Coal Measures, and 60-210 5¢. Clinton. 0-10
Conglomerate.
Lower Silurian.
Sub-Carboniferous. 4 ¢. Hudson River or Cincinnati, 50-320
13 b. Chesterl. s. 0-74
13 b. St. Lonis L s. 0-330 The sub-divisions of the Devo-|
13 b. Keokuk L s. 6-106 nian are too narrow to be sepa-
13 a. Knobstone s. s. 12-532 rately noticed in the Guide.
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Illinois.?

List of the Geological Formations on the lllinois Railroads.

18 and 19. Cretaceous or Tertiary.
14 ¢, Upper Coal Measures.

14 b.{
14 a,
13 a. Low.

Lower Coal Measures and Con-
glomerate.
Carboniferous Limestone.*
9-12. Devonian.

5 ¢. Niagara Group.

4 c. Cincinnati Group.

4 a. Trenton and Galena Limestone.

3 c. St. Peter’s Sandstone.

3 a. Calciferous and Lower Magnesian
Limestone.

Baltimore, Pittsburg and Chicago Railroad.

Ms. Illinois Central Railroad.—Confinued. Al

Ms. (B, & 0.) Alt.
0|Chicago.”+ 5 ¢. Niagara. pes
12|Kingston. ¢ ki
14{South Chicago. . SoL
21|Edgemoor. *
30| Miller’s. g §iap
34|Mich. Cent. Jun. 1
Illinois Central Ralilroad.
0/Chicago.”4 6 c. Niag. 88 ms. 58°
14|Kensington. & 42
24| Homewood. Uy
27| Matteson.”3 <% VA
34 Monee. g B
40! Peotone. ]
47| Manteno. g8 711
56 Kankakee.2 & i$ias
65 Chebanse. @
69,Clifton. = e4%
81|Gilman. (3 652
85/0narga. =
93|Bulkley. 4 c. Cincinnati, 16 ms.
99 Loda. o 777
103 Paxton. & 604
105! Ludlow. ye7] f148. & b. L. Cl. Mrs
| & Conglom.
114 Rantoul.”é 6 831
119, Thomasboro. &
128 Champaign.”32 [14a. & b, L. CL. M.
“

137|Tolono.
143 Pesotum.
150, Tuscola.
158 Arcola.
173 Mattoon.
185 Neoga.
199|Effingham.

Cl. Mrs.

729
657
874
788

588

215 Edgewood. 14¢. Upr.Coal Mrs.572
230 Kinmundy. %
244 Odin. & 533
252 Central City.3 <
253iCentra1ia. &8 b
263 Richview. o
267/ Ashley. & it &
274/ Dubois. 14 b. L. Cl. Mrs,
280'Tamaroa.. “& e
4 14 a & b. L. Cl. Mrs.
289'Du A & Conglom., 43 ms.
302]De Soto. i
308 Carbondale.®® g L2
316 Makanda. L
323|Cobden.5 £
328/ Anna.8 4 a. Trenton, 20 miles.
339 Dongola, 18 &“19 g
A retaceous
AT, 56 or Tertiary 21 miles.
365/Cairo. “ STa
Dubuque to Cairo.
0|Dubuque, 4 a. Trenton, 71 milea.
2{Dunleith.” G
19/Galena.” - Sox
26| Council Hill.” J:
31{Scales Mound.? i
40/Apple River. ¢
46 Warren. % 1008
49|Nora. o
57| Lena. % 959
70 Freeport. 4 yse
74 Baileysville. 5 c. Niagara, 3 miles.
82(Forreston.”” 4 a. Trenton, 42 m.? 42
87 Haldane. <
92(Polo. & 849
105/Dixon.? £ 718

* Consisting of the 1. Kinderhook Shale, limestone and sandstone, 2. Burlington limestone, 3.

Keokuk limestone, 4. 8t, Louis limestone an.
many localities there are no o

(In
1.

kol o

d

5. Chester limestone and sandstone.

utcrops and the formations are given only in a general way.)

The notes are by Prof. A. H. Worthen, State Geologist of Illinois.

Rich in Niagara corals.

Shelly limestone of Upper Coal Measures filled with fossil shells, bryozoa, &c.
f shales of coal rich in fossil plants.

Upper Chester shales beneath conglomerate with a few fossil shells, corals, &c.

Quarries of 8t. Louis limestone with some small shells, corals, &c.

A few fossils characteristic of the Galena limestone.

8. Rich fossiliferous band near the base of the Cincinnati group, and crystals of barite, pyrite
and dolomite in pockets of the Galena limestone.
9. Lower Trenton or Blue limestone two miles northeast of Dixon full of charactesistic fossils.
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Illinois Central Railroad. Illinois Central Railroad.—Continued.
Ms. Dubuque to Cairo.—Continued, Alt.{|Ms. Springfield Division. Alt.
117]Amboy.733 4 ¢.Cincinnati, 3miles.|| O|Springfield. 14 ¢c. Up. Coal Mrs. 589
125 Sublette. 4 a. Trenton, 20 miles.|| 24/ Mount Pulaski. 4
133|Mendota. i 749(| 44/Clinton. “ 727
141|Dimmick. « 62/ Farmer City.
14 a. Conglo. & 14 b.|| 82/Gibson. 144a. L. Cl. Mrs. 15 ms
5 .
B e alle. ) P L. Coal Mres. 8 ms.|| 97(Roberts. 4 b. Cincinnati, 14 ms.
158 Tonica. ¢ 111{Gilman. 5, Niagara, 5 ms, 9632
169|Wenona. 14b. L. C1. Mxrs.
180{Minonk. « Chicago, Burlington and Quiney Railroad.
3
%g? gf'i,o;:; 1 r43|] O0|Chicago.”4 5 ¢. Niagara. 589
900/ Hu dson' % 30| Naperville. “
207|Normal. « g Anrora, “ -
209 Bloomilzgton.l 4 " s2sl| 48 Osyvego.l s 4 c. Cincinnati,
227|Wapella. 4 §7 b l:
231/Clinton. « raqff SoElane. : :
240/ Maroa. 14 ¢. U. CL Mrs 57|Sandwich. 4 a. Trenton, 45 miles.
253 Decatur. TR L R sl gl Somonauk. ::
258 Wheatland. “ P %
263Macon. « 716 L
269/ Moawequa. “ 84| Mendota. » gt
276/ Assumption. & 100 Malden:, 14 ‘(‘} 1 and14b
285(Pana. “ 676(/105(Princeton. L (e At e 1
803|Ramsey.1? « ow. Cl. Mrs. 92 ms.
315\ Vandalia. “ 592 Hg gy(;met. :: fot
:330(Patoka. e 124 e 3
-389(Sandoval. & 494 132 ieponsetti " X
344|Central City. “ Rrogee. i 1118
345|Centralia. “ 494|/140|Galva.s 51 Low. Cosl i cusarost
358/Cairo,22 18.&19, Creta. & Ter'y||1 40! A 11ona. e AU
Middle Division. 1562/ Oneida. %
156| Wataga. L
0/Kankakee. 5 ¢. Niagara 62811164 Galesburg. “ 788
5/0tto. No exposure. 179 Monmouth.15 “
29/ Kempton Jn. L 186{Kirk wood. ¢
35|Griswold. kL ie 13 a. Lower Carbon’s
50/ Pontiac, 145, &b Low CLM ses || 25 Sagetown. Limestone, 15 miles.
71/Kankakee Jn. 4 4 207(Burlington. g
78 Minonk. s “ 164/Galesburg.”88 14 a. Con. and 14 b.
33| Cullom. No exposures. ¥ A L. Coal Mrs. 54 ms.
38/Charlotte. AL 173/ Abingdon. o
42|Chatsworth. 14a.&b. LowCl. M.723|[183|Avon. o
46/Crumpton. « « 186|Prairie City.
50 Risk I “« 192| Bushnell. 3 664
64! Colfax « “ 203/ Macomb. “
79|Barnes. « « 210{Colchester.Y” “
85|Bloomington.?® |14 ¢. U. CL. Mres, #23|{212|Tennesee. }

Limestone of the Upper Coal Measures full of fossils.
Minute shells in roof of coal seam, probably
Upper Coal Measure limestone with fossil shells near Ramsey.
. Cincinnati group, rich in fossils. .
Fossils in roof shales of coal seam, probably coal No. 5 or 6.

. Outerop of Burlington limestone 2 miles north of Monmouth,
Burlington limestone rich in fossils.
. Roof shales of coal rich in fossil plants, coal No. 2.
. Burlington limestone rich in fossils.
. Fossils abundant in roof shales of coal No. 5.
Fossils in roof shales of coals No. 2. and 3.
. Fossils in roof shales of coal No. 5.

No. 3.
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|Chicago, Burlington and Quincy Railroad.

fn this vicinity.
%, Upper

pper Coal Measure limestone with a few fossils.

e R.uro:ld;: Ms, —Continued. Al
it . m"l”;'d'h T B 1 Mendota and Clinton Branch.
.L.Carb. 1. s. '
22?iPlymout S 154 a. Cong. and 14 b.|| 0/Mendota. 4a. 'i‘renton. ol
227|Augusta. L. CoalMrs. 27 ms.|| 9|La Moille. P
242 Camp Point. o g Bt 05 p
262 Fowler. 13a. L.‘Carb. 1s.13 s, o' De‘:ar qu:ove 4 c. Cincinnati
1 8 ¢ . . .
Po3(Quingys 45 Prophetstown.  |5. Niagara.
Galesburg and Peoria Division. 62/ Fulton. .-
164 Galesburg. T14a. L Coal Mrs, 758 66/Clinton. ~ i
169 Knoxville. :: :;: Galva and Keithsburg Branch.
180 Maquon. v s7s|| OjGalva, 91113 a. Lower Coal Mres.
188|Yates City. 14| Woodhull P
190 Elmwood.1 4 i e 37|Aledo. y
209 Kickapoo. ‘: +ss|| 51[New Boston. & 573
TP oacies ‘ 54|eithsburg. “ s4a
Galena Junction: 66{Oquawka, 13 a. Burlington 1. 5.
0 Galena Junction.|5. Niagara. ¢o1|| 71|Gladstone.
6 East Batavia. 4 A% Burlington and Quincy Branch.
| ¢
AU O[Burlington. |18 ». L. Carb. Limest.
Aurora and Streator Branch. 10/Lomax. :‘
3 1]
0jAurora. 5. Niagara, ‘ £ gg égﬂ:' e " 886
6/0swego. 13 4 c. Cincinnati. 44| West P%ir'n S
13|Yorkville. 4 ) 58/Mendon 1 «
23{Millington. 4 a. Trenton, 21 miles. 62/ Ursa 2 '
28/Sheridan. » 72 Quinc 18 & 488
32/Serena. 13 a. Lower Coal Mres. 5
36/ Wedron. “ [3 a Calcif. ui Rock River Division.
40|Dayton. “ bed of river. e 3
44|0ttawa. 3 a. Caleif., 2 ms, 488 (8) %1;?%:‘;' i z‘ g:;zgm, $ ms.
60|Streator. 13, Low. Cl Mrs. 20/l | clpa Tav- 4 o Onesienati e
Buds and Rushville Branch. ggi ﬁmboy. i a. (I;‘.ren'ton. 3 738
" 0{Buda.7es T4 5. Lower Coal Mrs.|| 47/porr Souite, &
20| Wyoming. 3 o
3833,{;12&5 “ Chicago and Iowa Railroad. (C. B. & Q.)
45| Elmwood.14 ¢ €211 0/Chicago.”* 5 c. Niagara. e
47| Yates City. “ 873(| 39/ Aurora. i o.§9
53| Farmington. 4 57|Hinckley. a TAS
64/Canton19 2 658! 64 Waterman. s
78| Lewiston.20 % 69 Shabbona. 4 c. Cincinnati.
95| Vermont. & 79/Steward. “
110/Rushville,31 ¢ 676! 86|Rochelle. e L
Aurors and Geneva Branch. gg ]';“li:xgg,:}enter. b ‘l“renton.
0 Aurora. 5. Niagara. 649 98 Holcomb. “
9 Batavia. “ 100{Davis Junction. o
13 Geneva. b 113|Rockford. £
22, Fossil plants abundant in roof shales of coal No. 2.
23. Limestone of Upper Coal Measures fuil of fossils.
24. Fossils in roof shales and limestone over coal No. 5. !
25. Fine outcrop of Devonian shale and iimestone between these points full of fossils.
26. Niagara fossils occur sparingly at each of these points.
e e
3 88 NO.
29 Fossilspubundlnt in roof shales of :oul No. 8, and also in that of No. 5. in the shafts opened
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8t. Louis limestone in heavy ou

of Chester limestone 2

numerous fossilg.
39. Fossils abundant in the limestone over the coal No. 6?
40. Fossil plants in roof shales and iron concretions of coal No. 2

41,

miles southwest, bot!

Corniferous limestone with fossiis.

42. Band of ferruginous shale abounding in Upper Coal Measure fossils.

8
?x formations aboundin,
38. Outcrops of Chester limestone on Prairie du Long creek 2:

on Fountain creek 2 miles west of the station, and
in characteristic fossils.
miles north of the station with

8t. Louls limestone fossils scarce, 3 miles west of the town outcrops of Hamilton and

212 (ILL.)
Chicago, Burlington and Quincy Railroad.|| Chicago, Rock Island and Pacific Rail-
Ms. —Continued. Alt.}|Ms. road. Alt.
Quincy, Hannibal and Louisiana Branch. 0[Chicago.”% 5. Niag., 48 miles. 559
0/Quincy '#  4#8{13 a. Low Carbon. 1s.|| 16/Blue Island. -
10 Fall Creek. & 30/Mokena. A .
17/Hannibal.58 “ 40Joliet, 26 78 s 541
19/Hulls. “ 468 > 14 a. Cong. and 14 b.
36[Rockport.s¢ u pARgooks: L. Coal Mrs. 41 ms,
41|Pike. 6. U.Silu. Niag. group.|| 61/Morris.23 4
43|Louisiana.55 < 71|Seneca. g
76{Marseillies. o
8t. Louis and Rock Island Division. 84|0Ottawa. 8 a. Cal, 9 ms. 486
St. Louis. 13 a. Low Carb. 1.8.41¢/| 94| Utica. o “L e T
East St. Louis. <8 418 b. L. Cl. Mrs. 51
0[{Alton.56 4 apoll-PoLe Balle.1? and Conglomerate.
20|Upper Alton. 14a.&b. L Coal Mrs.{{100{Peru.2# g
256/Brighton. 694|114/ Bureau. & 455
38|Medora. 1 " 0/|Bureau. “
42|Kemper. 4 13/Henry. e
55|Greenfield. $ 20 Sparland. fe
67/ Whitehall. 13 a. Low Carbon 1.8. || 28/Chillicothe. f
82{Winchester.58 “ 46|Peoria.24 « 458 |
87|Riggston. 14 a. &b. L. Coal Mrs. Pekin, 5t '
92|Chapin. X Jacksonville. 5 e
101|Arenzville. & 158
111|Beardstown. L 114|Bureau. 14 L.C.‘l‘\{rs.&Cong‘
A 122{Tishilwa.
115|Frederick. ¢ 126/Sheffield “
120{Browning. « Y “
& 146|Annawan.
135{Vermont. 3 : 20 «
152|Atkinson.
164/Bushnell. “ 664 «
. 159|Geneseo.
170{Roseville. ¥ 170!Colona «“
182|Monmouth. 4 i :
203|Rio i 179{Moline,25 9-12. Devonian.

. 25 6% 584
220/Orion. S e 188[Rock Island. |
227(Port Byron.” |5 c. Niagara. W e LN T R
239/Rock Island. 9-11. Devonian. &84} O/Chicago.”* 5. Niagara. S8
242|Moline. i 26| Lemont.2¢ 78 i
246(Port Byron Jun. “ 83|Lockport, 28 78 7 [
255/Rock River Jun. |5. Niagara. 88|Joliet.2¢ “ 541
ggg E!’ie. e 53|Wilmington.27 [4 ¢. Cincinnati. 861

yndon. £ o 14 a. & 14 b. Conglo.
280|R. 1. Junction, e Saliirareroad, " { and Lower Coal Mrs.
291|Sterling. g 61|Braceville.28 £ 608
« 06
Sheridan and Paw Paw Branch. ?Z g::'ldglll&r « :o 9
. O|Paw Paw. No outerop. 82|0dell. i ks
20{Sheridan Jun. i 92|Pontiac. o L
51|8treator. 18 a. Low. Coal. ¢20({103|Chenoa. o 724
31. Outcrop of coal No. 5. 124 m. west of the station with numerous fossils in the roof shales.
32. 8t. Louis Limestone thh numerous fossils.
33. Coal Measure fossils abundant in this vicinity.
34. Outcrop of Keokuk limestone with characteristic fossils 3 miles northeast of the town.
35. Keokuk Iimestone l}ﬁ miles south of town with a few eharacteristic fossils.
36. Outerop of 8t. Louis limestone 4}’ miles east of the station with numerous fossils.
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Ms. Chicago and Alton Railroad.—Cont. Alt.| Ms. Chicago and Alton Railroad.—Cont. Alt.
i11[Lexington. 14 L. C. Ms. 751 LEM Bans.

119/ Towanda. e s10)  0/Chicago.”+ b c. Niagara. 589
124 Normal. “ 74 Dwight. 14 a. & b. L. C. Mrs 609
126/ Bloomington.®® “ 833\ 96 Streator. “ $20
146/ Atlanta. “ 744 109}Wenona. &
157|Lincoln. % ¢13)/118 Varna. “
164{Broadwell. 11|14 ¢. Upper Coal Mres.||128 Lacon. 148.&b. L. Coal Mres.
185 Springfield.?? + 8931|778 Varna. 14 a. Lower Coal Mres.
194/ Chatbam. A 4711122/ La Rose. “
206| Virden. A 6911198 Washburn. “
210,Girard. ¥ 6271133!Cazenovia. “
214|Nilwood. : “& ol 137|Metamora. -

invi 14 a.& b. Low. Coal||144/Washington. % 745
223 Carlinville.*® g 40| | Mys, & Congl. 22ms. %

238 Shipman. Y] ss2|| Chicago, St. Louis and Western Railroad.
245|Brighton.®! o €94 0 Chicago.”4 5 Niagara. 589
257 Alton.32 470|113 a. L. Carb. 1.s.2 ms. || 87(Joliet. “ 541

| 14a.&b. Lower Coal|| 89 Streator. 620/14 a. & b. L. Cl Mres..

e, Uppeg Slion. Mres. and Conglom.(| 93 Reading. “

| 261/ Milton. “ 98 Long Point. b

' 269 Mitchell, 18 a. Lower Carb. 1. 8. []108 Minonk. 14 a. Lower Coal Mres.

276/ Venice. ~ 124 Roanoke. =
280|East St. Louis. 3 4181126 Eureka. .
126/Bloomington.$® |14a. L. CL Mrs. 523|133 Washington. X L
149/Hopedale. “ 141/Morton. %

14 a. & b. Low. Coal||145 Groveland. 14a.&b. L. Cl. Ms. 523
i Delavang Mres. and Conglom.|{153 Pekin. d 0o
171[Mason City. “ 161 Peoria. “ i
187|Petersburg.38 L L
215 Jacksonvi%le, s St. Louis and Cairo Railroad.
242|Drake. 13 a. Lower Carb. 1. &. 0|East St. Louis. (13 a. Low. Carb. 1.s.418
265 Pleasant Hill, ¢ 13|East Carondelet. -

| 274|Quincy Junction. 5. Niagara. 4081 14/Columbia.3¢ !

1 & “

Jacksonville Division. ;g #:‘t‘::iw_,., A 5
0|East St. Louis. [13a.Low. Carb.l.s.418| 32/Cambria. 4
3| Venice. “ 37/Red Bud.?*® “ 457
. 16|Edwardsville Jn.[14 a. and b. 45/Baldwin. i
23| Alton. 470/13 a. Low. Carb. L.s. 54|Sparta.3? 14 2. &b. L. C. Mrs.549
28({Godfrey. 14 a. and b. 638(| 75/Ava.
36|Delhi. = 90| Murphysboro.”® |14 a, Low. Car. 1. 5. 428
43|Jerseyville. % 116/Jonesboro.4! §
' 48 Kane, 18 a. Lower Carb. 1.s. {|135/Hodge’s Park. |19 Tertiary.
\ 56|Carrolton.3 ¢ “ 147|Cairo. gt L
65/ Whitehall. 35 “
| 49|Roodhouse. 14 a. andb. L. CL Mrs.[|Ms. Calro, Vincennes & Chicago B. K. Al
. “91}Jacksonville, 14a.&b.L.Cl. Mrs.¢19|| 0|Vincinnes.
106/ Ashland. “ e25(| 10[St. Francisville. |14 c. Upper Coal Mres.
119/ Petersburg. i 25/Mount Carmel. «“
135/ Mason City. o 41{Grayville.43 “ v
149/Delavan. “ 56|Carmi. [ e,
157 Hopedale. 14 ¢. Lower Coal Mrs. || 81 Eldorado.?? e g
180{ Bloomington.?® “ 823(| 89/Harrisburg. 8¢7(14 a. & b. L. Coal Mrs.
102|Stonefort. ey
126/ Vienna. 13 a. Low. Carbon 1. s.
*111561|Mound City. 323118 & 19 Creta. & Ter’y.
1567|Cairo. i L]
43. Numerous fossil shells replaced with yellow pyrite oceur in the roof shales of coal No, 7.
44. Fine outcrop of Upper Silurian and Devonian strata with characteristic fossils. .




214

AN AMERICAN GEOLOGICAL RAILWAY GUIDE. (ILL)

Chicago & Eastern Illinois Railroad.

Chicago and Northwestern Railroad.

Ms. Alt.{|Ms. Rockford, Freeport and Dubuque Line. Alt.
0;Chicago. 58915 Niagara, 86 miles. 0 Chicago.7¢ 5. Niagara, 66 ms, 589
20|Blue Island. “ 6! Austin. &

34(Bloom. gt 895/l 9 Oak Park.s! 5

38|Crete, « 732(| 25{Wheaton.8% “

52/Grant. “ 708{| 30 Junction. {6

58 Momence. £ 785! 89 Clintonville. g 727

69 St. Anne. & 667(| 42 Elgin. “ 700

86/ Watseka. 64514 a. & b. L. Coal Mres.|| 66/ Marengo. %
108{Hoopston. 785 “ 46 miles.|| 78 Belvidere. 4 ¢. Cincinnati.

132 Danville.43 “ 618 93:Rockford. 4 a. Trenton.
140|Gessie. 14 ¢c. Upper Cl. Mres. |(100 Winnebago. e
P Crook Divist 107|Pecatonica. i
RREQISNEN Sy ons 121|Freeport. (i 759
: T 618
g:g::;;u&‘g:};' s &,P' ki Kenosha and Rockford Line.
22 Sidells. “ 0|Rockford. 4 a. Trenton, 18 miles.
16/Poplar Grove. &
Chicago ar'\d Northwestern R‘allroad. 21 Capron. 4 ¢. Cincinnati.
Council Bluffs and Omaha Line. 928 Harvard Jn. 5. Niagam.
0|Chicago.7¢ 5. Niagara. 86|/ 34'Alden. T
6| Austin. % (See Wisconsin. )
81 13

295 (V)Val;al);;]ﬁ 2 5 Chicago, St. Paul and Minneapolis Line.

86|Geneva. 4 77|Caledonia Jn. |4 a. Trenton. ,

88|8t. Charles. & 78|Caledonia. ¥ 358

44{Blackberry. ts 85[Roscoe. 2

55[Cortland. < 90|Beloit.8? &

58/De Kalb. 4

64/Malta. v ‘ Sycamore Bra‘nch,

75/|Rochelle. 4 o. Cincinnati. 807|| 0|Cortland. 5. Niagara.

84|Ashton, “ 5/Sycamore. £

88{Franklin. 4 a. Trenton. 695 Lake Geneva Line.

98 Dixon.64 6 718 : -
110/Sterling.57 “ &5, Niagara. 0/Chicago.# 5e¢. Nl?‘ga.ra. 590
124|Morrison 5. Niagara £% Clintonville. 2
136|Fulton. 1 i 55/Crystal Lake. ¢
138|Clinton. 4 ¢. Cincinnati. 727 Crystal Lake Short Line.

( Continued in Iowa.) 0|Chicago.”* 5 ¢. Niagara.
g ; 438|Crystal Lake. <
Chicago, St. Paul and Minneapolis Line. 50|McHenry. «
0/ Chicago.”* 5 Niagara. 589l 54/Ringwood. “

22|Arlington Heigh|ts.s 3% 60|Richmond. s

26/ Palatine. by 61|Genoa Jn. o

38|Cary.84 o 70/Lake Geneva. £

4 ““

g gvrg:‘;:: 0{;1’:]23‘" % ‘Wabash, St. Louis and Pacific R. R.

63|Harvard Jn. @ 93 Pontiac. 14 2. &b, L. Cl. Mr.088

71{Sharon. 4 c. Cincinnati. 104 Fairbury. “

78/Clinton Jn. “ 127 126|Gibson. 5

91|Janesville.8 5 £ 134 Foosland. 14 ¢. Upper Coal Mres.

145 Mansfield. ¢
Milwaukee, Green Bay and Marquette Line. 158 Monticello, «
0|Chicago.”4 5. Niagara. XLy 180'Lovington. ¢

12|Evanston.8 ¢ 4 188;Sulliva.n. L i -

21| Highland Park. “ 527/1200 Windsor. 55

35/Waukegan. 56 ¥ 229 Altamont. gl o8

45|State Line, “

45. Fine outcrop of the Kinderhook division of the Lower Carboniferous, with characteristic
fossils, and Burlington limestone capping the bluffs.

q
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Wabash, St. Louis and Pacific R. R.

Wabash, 8t. Louis and Pacific R. R.

Ms. Continued. Alt.||Ms. Continued. ; Alt.
__(_)-Streator. 14a. &b.L. CL. Mrs.830 Detroit, Toledo, Quiney and Keokuk Line.

6 Manville. 5 0|Toledo. (see Indiana.) 14 c.U.CL Mrs.
11/Cornell. £ 242State Line. 14 a. Lower Coal Mres.
16:Rowe. s 250(Danville. [ 618
19|Chicago Jun. “ 262 Fairmount. 5 89

“« 918

Toledo, Kansas City and St. Joseph Division. g?g g?lnl;:; »

0(Bluffs. 13 a. L. Sub-Carb. 1. 5./{280 Philo. 14 c. Upper Coal Mres.

4|Naples. 5 41811286 Tolono. Ly
13|Griggsville. 14 a. L. Coal Mres.®%5{/303| Bement. 8
17|Maysville, § 311|Cerro Gordo. 4 107

6 Pittsfield. e, 323|Decatur. £

90| New Balem. “ 778|(339|I1liopolis. £
27|Hadley. 13 a L. Carb. 1. 8. 752|348 Buffalo. 4 i
37/Kinderhook.45 “ 4781362 Springfield. ]
40/Hulls. w 465|378/ Berlin. v
50/Hannibal, Mo. “ 470/|385 Alexander. 14 a. Lower Coal Mres.
- 395! Jacksonville, .
Cairo, Vincennes and Chicago Line. 413 Bluffs. 13 a. Low. Carb. 1. s.

0|Danville.  6°8|14 &, Low. Coal Mres. ||426 Versailles. 13 a. Low. Carbon. L. .
10/Georgetown. i 436 Mount Sterling. “
16|Ridge Farm. ! 685)1446 Clayton. ki tt)
23 Chrisman. s 446 Clayton. “ 559
30| Paris. 4 79%11453 Labud k

919(14 ¢. Upper Coal Mrs e et “«
52 )IarPhall. c. Upp -1462 Bowen.
81(Robinson. % 50811467/ Denver. “
43 1 i
90/Flat Rock. 476 Carthage. 13 a. Low. Carbon. Ls,
97|Pinkstaff. 2 481 Elvaston. %
102‘Lawrenceville. €8 e 4240|188 Hamilton. 83 «
103/0. & M. Jun. “ 424 | . i
108 Beman. “ 452 Camp Point. 14 b. Lower Coal Mres.
112|Vincennes, g6 457 Coatsburg. i '
: = 463 Fowler. 13 a.Low. Carbon. 1. 8.
Chicago, Kansas City and St. Joseph. 474|Quincy. L 749
0|Peoria. 468]14a. & b. L. Coal Mrs. St. Louis and Chicago Line.
10| Pekin. ¥ 4781 0|St. Louis, Mo.
29| Manito. & 3|East St. Louis. [13a. L. Sub-C. L.s.418
27|Forest City. 5. 878/l |Venice. ¥
41/Havana. > 472 29/ Edwardsville. {14 b. Lower Coal Mres.
49 Bath. i 38/Staunton.s® 14 c. Upper Coal Mres.
59,Chandlerville. > 52|Litchfield. Y
68 Virginia. 4 08|l 85/Taylorville. + ess
83|Jacksonville, vy £1911105/Boody. Vi :
Havana and Springfield Line. iég gz;’::::’ 14. Coal Mres
0|Springfield. 529]14 ¢. Upper Coal Mres.||141|Monticello. 14 ¢. Upper Coal Mres.
13|Athens. 14 b. Lower Coal Mres.||146|Lodge. 14. Coal Mrs.
g
22/ Petersburg.6 8 b 149(Galesville. =
31/0akford. “ 154|Mansfield. 14 c. Upper Coal Mres.
47|Havana. “ 472{/166/0sman. i

46.

of the same.

48. Fossils in the limestone over the coal.

49.
foesils of this grou
60. Fossils in
51.

town at the bridge on the wagon r

62.

Roof shale and limestone of No. 6 coal full of fossils.
47. Another outcrop

ri'mestone and shale over coal No. 6.
Fossils of Upper Coal Measures abundant in shale below the mill dam and two miles east of

Fossils in shale and limestope over coal No. 5.

Outerop of nearly 250 feet of Chester -limestone and shale abounding in the characteristic
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‘Wabash, St. Louis and Pacific R, R.

Peoria, Decatur & Evansville Railroad.

Ms. St. Louis and Chicago Line.—Continued. Alt.||Ms. —Continued. Alt.
162/Howard. 14 a. & b. Low Coal. 98 Bethany. 14c.U. Coal Mres. 665
174|Gibson. £ 103|Hampton. €5 665
182(Sibley. 43 110{Nelson. 6 657
186(Strawn. & 120|Mattoon. £ 738
193|Forrest. % 678/(131|Janesville. it
198 Wing. No exposures. 144/Greenup. « 154
209|Bmington. 4 c. Cincinnati group.?|{167Falmouth.
214|Campus. o 174|Dundas. 3
220/ Reddick. g 181|Olney. L 480
226|Essex. Upper Silurian. 191|Parkersburg. &
233|Ritchie. £ 207|Brown’s. i
239|Manhattan. ¥ 227|Stuartsville. 4
262|Alpine. :: 233|New Harmony. K
- A S 230 Poseyville. )
286|Chicago.”4 5 . Nisgara. 550|248 Evansvxllfe. 14 a. & b. L. CL. Mres.
St. Lotls and Jacksonville. Chica?go, Milwaukee and .St. Paul R. R.
52[Litchfield. e e e B R L A G
72/Girard. l4c. Up. Coal Mrs.¢s7|| 6|Pacific Jun. 5
75| Virden. 3 691 4!Montrose.
1 24{Deerfield. &
88|Waverly. 14 a. &.b. L. Cl. Mres. olLi A %
106|Jacksonville. £ s10(| 82ALibertyville.
39|Gurnee. <8
Jerseyville Branch. 47|Russell. <8 .
0 Springfield.2? |14 ¢. U. Coal Mres.592/| 0 Chicago.7* 5. Nisgara. 58
13 Bates. e 8|Galewood. g
25 Waverly. 14a.& b.L.Cl. Mrs.691{f 19/Salt Creek. i<
36 Palmyra. Y 24 Roselle. ¥ o
50 Chesterfield. + 35|Elgin. ¢ ek
59 Fidelity. & 50|Hampshire. &
68 Jerseyville. ] 59/Genoa. &
81 Jersey Landing. |13 a. Burlington 1. s. 62{Kingston. 4°c. Cincinnati.
85 Grafton. 5 c. Niagara. 74|Monroe. 4 a. Trenton.
St. Louis Coal Railroad. 88|Byron. &
0[Marion. T4 a. & b. L. Coal Mrs. S S S FUMW O
3|Bainbridge. $ O|Racine. iSee Wisconsin.)
11|Fredonia. f¢ 69|Beloit.8 7 a. Trenton.
18 Carbondale. < 394/ 90|Davis’. o
23|Glenahl. 5 103|Freeport. 3 759
27|Harrison. A 111|Florence. 5. Niagara.
29 Murphysboro. « 225|117 |Shannon. 2
—a T 124|Lanark. 43
29|Grange Hall. ” 131|Mt. Carroll.64¢ (4. a. Trenton.
35| Vergennes. 142/Savanna.64 4 ¢. Cincinnati
43 P_yatts. 3 j‘ 159/Fulton. i :
48|Pickneyville. g 4441166/ Albany. 14 b. Niagara.
Peoria, Decatur & Evansville Railroad. |{181(Port Byron.¢¢ 5
12,68 b, L. C 4638/|187Hampton. 14 b. Low. Cl. Mrs. 865
lg gigﬁ' 14 a.&‘lz. L. CL Mr.”5 194/ Moline.67 7~
FilDelayan. “ 197|Rock Island.¢” |Devonian. 584
37 Hartsburg. A 613(| 85/Stillman Valley.|Lower Silurian.
45 Lincoln. ¥ 89 Byron. i
56/ Mount Pulaski. 5 97|Leaf River. Ly
69 Warrensburg. “ 101|Adeline. &
78| Decatur. 666/14 ¢c. Upper Coal Mrs.||117 Lanark Jn. 0
88/ Hervey City. = 707|120 Lanark. ¥
96/Dalton. L 604|/138/Savanna. 2
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Cincinnati, Indianapolis, St. Louis and

Indianapolis, Bloomington and Western

Ms, Chicago R. R. Alt.||Ms. Railroad.—Continued. Alt
O|Lafayette, Ind. 5 141!Deland. 14a.&b. L. Coal Mrs.
46 Sheldon, Ill. 5 c. Niagara. 7081158 Clinton. : 787
49/Iroquois. “% 180 Lincoln. £ 613
59(St. Mary. 3 187/ Burtonview. “
65/St. Anne. “ 6591198 Mason City. :
75/ Kankakee. ¥ 62612190 Havana. ps 472
3 74 “ 689
PR Chiduges Illinois and St. Louis Rallroad.
Grand Tower and Carbondale Railroad. l{East St.Louis.415 13 &, Low, Carbon, L5,
] .+ | { 9-11. Devonian, 352 5§Cemreville. & 379
0/Grand Tower.4% |3 13 T, Carbon,1.s,[| 7 Pittsburgh.4¢  {14a.&b. L. Cosl Mrs.
10{Sand Ridge.”? |14 a. &b. L. C. Mr,351|| 11/Lenz. Ay
15/ Mount Pleasant. & 15 Bellyille 47 % S8
ég%{:&‘;;g:}':on‘ :: ::: Indianapolis, Decatur & Springfield R. R.
: OjDecatur. 666/14 c. Upper Coal Mrs,
Illinois Mlidland Railroad. 20/Hammond. ‘s 672
O|Terre Haute, 133, & b. L. C. M. 498 36|Tuscola. 14a.&b.L.C. Mrs.657
22(Paris. « " [27 ms, 705|| 42|Camargo. >
27 .\Iay’s. “ 52/Newman. <€ 641
31|Redmon. 14 c. Upper Coal Mres, (7;?3 101111.1'lsman. 14s. &“b' L. Coal Mrs,
57| Arcola. - 674 s
g_l_ gilliamslgurg- :: e Wabash, Chester & Western Railroad.
gé D::;fgr e “ easll O/Tamaroa. 14 a. & C. L. Coal Mrs.
128 Wayn es.ville “ 10/Pinckneyville.48 o 444
142| Armington ) #¢ 20|Cutler. -
166/ Morton, P 26 Steel’s Mills. & 667
=1 z 31|Bremen. 13 a. Low, Carbon. ls.
166(Morton. * 41|Chester.49 «
£70|Groveland. 14 a,.& b, L. Coal Mres,
178|Pekin. “ 178 Jacksonville South-Eastern Railroad.
170{Farmdale. " 588|| OjJacksonville. 619(14 a. & b, L. Coal Mrs,
176|Peoria. “ 463|| 12|Franklin. ul 696
e 18|Waverly. S 691
Indianapolis, Bloomington & Western R. R.|| 95/ Towder. “ 212
74 Mound City. s77|| 81|Virden. 691114 ¢. Upper Coal Mrs.
85‘Danville. 14a.&b. L. C1. Mr.632 34|Girard. 14 ¢, Up. Cl. Mrs, 687
107 St. Joseph. “ 38 McVey. 14 Coal Mrs. 666
116/ Urbana. « 48/Barnett. > Vg
118/Champaign. « 733|| 54|Litchfield. € 464
128 Mahom