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PREF A CE.

THE GEOLOGICAL SURVEY OF PENNSYLVANIA, the chief results of which are
embodied in this Work, was commenced early in the year 1836, in obedience to
an Act of the Legislature authorising “ A Geological and Mineralogical Survey
of the State, &c ;" and the State Geologist was directed “to make annual reports
to the Legislature of the progress of the Work ; and cause to be represented on
the State Map, by colours and other appropriate means, the various areas
occupied by the different geological formations; and on the completion of the
Survey, to prepare for publication a full account of the Geology and Mineralogy
of the State.” _

“ By virtue of this Act the Author was appointed to conduct the Survey,
which he actively prosecuted with a corps of able assistants for six years, until
the appropriations were expended.” ¢ At the time of the organisation of the
Survey, it was estimated that it would occupy at least ten years ; but the financial
embarrassments of the Commonwealth made it expedient to withhold further
appropriations after the sixth year, and to bring the Survey abruptly to a close
before it could be completed in all its parts. The State Geologist, anxious to
make the Work as full and symmetrical as possible, continued the exploration, and
devoted himself to the preparation of the general final Report for three years
longer, labouring for the chief .part of this period without salary, and at his own
expense.” ¢ The mass of information and material collected by the Survey, and
thus systematised and prepared for the press, was deposited in the Office of the
Secretary of the Commonwealth early in the year 1847, to await publication by
the Legislature.” In that position it was allowed to remain until the spring of
1851, when, on the recommendation of a joint Committee of the Senate and
House of Representatives, from whose Report the above statements are ex-
tracted, funds were appointed and measures taken  for the revision of such
portions of the field-work as, from the rapid development of the mining districts
of the State, required re-survey, and for the publication of the Report itself, with
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i PREFACE.

the accompanying maps, plates, cuts, and sections, in a style suitable to the
exigencies of the Work and the reputation of the Commonwealth.” In the
language of another Committee—a Select Committee of the Senate appointed
early in 1855 to inquire into the progress and condition of the Survey, and the
steps necessary to complete its publication—* A joint committee, consisting of
two members of each branch of the Legislature, with the then Secretary of the
Commonwealth, was authorised to issue proposals for a contract under which the
publication of the Work might be made.” This contract, which embraced a
provision for further field-researches, was awarded, ill -advisedly, to wholly
incompetent parties, who, on the eve of bankruptcy, dissolved copartner-
ship. The contract was allowed to pass  to their successor, who soon after
suspended payment.” ¢ The publishing firm which succeeded that with which
the Committee originally contracted, was finally dissolved by the death of the
senior partner ; and another firm took its place, which, after a short-lived exist~
ence, soon likewise disappeared. No commercial firm then remained, even in
name, to represent the parties with whom the Commonwealth had contracted.
Although the publishers had drawn, on account, of their contract, the sum of four
thousand dollars over and above the amount paid to the State Geologist (for his
field-work, &c.), they do not appear to have made any progress towards the pub-
lication of the Work.” ¢ The funds so advanced to the publishers, and for which
the State has received no equivalent, are totally lost, as no sufficient security was
taken to cover these advances.”

The Committee of the Senate making this recital, adverting to the want of
proper management which resulted in this loss, and the delay in the publication
of the Work, proceed to say, that ¢ the State Geologist meanwhile commenced
his field-work early in the spring of 1851, and continued, with a small band of
assistants, actively engaged in it until the close of the season.” “ Having con-
sumed his own means in the expectation of immediate reimbursement, he
appealed to the Legislature for redress, which he procured.” Next year “ a large
amount of material was ready for the press,” and ‘the Geological Map was
placed in the hands of the publishers for engraving ;” but, for the causes already
recited, no progress was made. Notwithstanding the many impediments in his
path, arising mainly from delays in procuring his quota of the funds, the
Geologist persevered in his field and closet labours until the spring of 1855,
the limit allowed by the Act of 1851.

At that date he presented a memorial to the Legislature, calling attention to
the bad management which had retarded the production of the large mass of
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information collected by the Survey, whereupon the Select Committee of the
Senate already mentioned, sketching the advanced condition of the ‘Work under
its revised and greatly-expanded form, and presenting a Schedule of its materials,
for the most part re-drawn and almost entirely re-written, recommended “ to confide
the whole Work, in its supervision and publication, to the State Geologist him.
self.” In accordance with this suggestion, it was so enacted in March 1855 : the
conditions of the contract between the Commonwealth and the Author being, that
for the publication of the final Geological Report of the Survey made by him on
behalf of the State, with the accompanying maps, plates, cuts, and engravings,
including the enlargement of the Geological Map of the State to twice its scale,
and the furnishing to the State of one thousand copies thereof within three years,
he was to receive the sum of sixteen thousand dollars and the copyright of the
Work. Fourteen thousand dollars of this fund was the amount originally allotted
to the publication upon an estimate in 1851, made before the revision was under-
taken, and the other two thousand were added for the enlargement of the chief
Map.

To save from loss a portion of the large amount of useful information col-
lected, and to meet the expectations of the public, the Author has deemed it his
duty to expand his Work, both in the illustrations and the text, considerably
beyond the amount of material he proposed to print in the Schedule submitted to
the Senate’s Committee in 1855. The actual cost of the Work has, therefore,
exceeded by several thousand dollars the amount to which he is legally entitled.
The enlargement of the General Geological Map of the State—-a task of great labour,
amounting to a total reconstruction of it, and the introduction of much additional
~ and fresh material—has itself entailed a far larger expenditure than was assigned
it. Intended to represent, with close and faithful minuteness of detail, a country
of excessive topographical and geological intricacy, it required its geographical
features to be executed on copper, in the very best style of map-engraving, and
the geological ones to be done by the beautiful modern process of colour-printing
from stone. Both it, and the minor maps, and other illustrations executed in
this manner, will, the Author trusts, nieet the approval of his fellow-citizens and
of his readers generally. A statement of these facts has seemed due, first, to
the public, who have long looked for the fruits of the Survey; and secondly,
to the Author himself, who has encountered, in the performance of his duty,
unusual obstacles and hardships.

At the time the Geological Survey was organised, it was not contemplated to
construct any new maps for the elucidation of the Geology, but simply to represent,
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‘“by colours and other appropriate means, as the law expressed it,” the areas occu-
pied by the different geological Formations on the Map of the State, then the pro-
perty of the Commonwealth. The Survey had not proceeded far before it was
discovered that that Map, full of errors, was wholly unsuitable for the purpose,
and it became apparent that a correct delineation of the Geology demanded either
the construction of a wholly new Geographical Map, or a thorough revision and
correction of its most defective parts, embracing the entire Mountain-chain of the
State. This voluntary addition to the arduous labours of the Geological portion
of the Survey was undertaken and persevered in, until a wholly new Map was
formed—compiled in part from original Surveys, in part from the numerous explo-
rations ordered by the State, in connection with her internal improvements—and
was presented in 1847 as an accompaniment to the general description of the
Geology then handed in for publication. In the preparation of that Map, all the
larger features of the Mountain-chain, and of the plains and hills to the south of
it, and of the table-lands to the north, were critically examined and laid down
with approximate truth, though not with the refined accuracy of a trigonome-
trical survey, upon a scale of one inch to the mile, upon two preliminary maps ;
one embracing the region south-west of the Susquehanna, the other the country
of the Anthracite Coal-fields between that river and the Delaware. .

Upon therevival of the Survey in 1851, reorganised more expressly for a closer
study and exhibition of the previously less explored parts of the State, especially
the Anthracite Coal-fields, it was discovered that the Map embracing these, though
exact enough for the general purpose which it had fulfilled, of improving this part
of the State Map, was too inaccurate a topographical foundation for the reception of
the very intricate geology of the region to be depicted. It beéame necessary, there-
fore, to construct a new Map of the whole Anthracite country; and this proved to be
avery laborious and costly part of the Survey. Without any separate appropriation
for the object, an independent instrumental Topographical Survey was carried on
side by side with the Geological one, and the results of both embodied in a series
of local Maps, some of them on a scale nearly as large as four inches to the mile.
From these Field Maps the Geological and Topographical Map of the Anthracite
Region has been carefully constructed. But.for the geographical labours incidental
to the Survey, the whole Work might have been in print years ago, and at a mate-
rially less cost to the Commonwealth, Had the Geologist been provided, as he
usually is in such investigations, with sufficiently truthful and large maps ready
engraved to his hand, there would have been not only this important saving of
time, toil, and expense, but a corresponding economy in all these particulars in the
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preparation of the Work for the press, and in the supervision of it while in the
hands of the artists. The reader will observe that all the maps which accompany
this Work are what are called in the United States ¢ Topographical;” they picture,
that is to say, by appropriate shading, the physical relief or inequalities of the
surface. In this feature they embody a far larger amount of information, both
geological and geographical, than can possibly be conveyed through geological
charts destitute of hill-work; indeed, no map can be said to meet the wants, either
scientific or practical, of a geological survey, which does not picture, approxi-
mately at least, the vertical element as well as the horizontal. Every Physical
Geographer, every Engineer, indeed every working Miner, will testify to the correct-
ness of this assertion. Partly for this reason, and partly through the necessity
for making new and more accurate maps of some sort, whereupon to present the
Formations of the State, the Author thought it best, while conducting the two-
fold Survey, to knit together the Geology and the Topography as intimately as the
means at his disposal would permit.

In the Paleontological portion of this Work two principal objects have been
kept in view ; first, to exhibit the most characteristic organic remains of the
fossiliferous formations of the State; and secondly, to ascertain, describe, and
figure all the more prominent new species found in the Carboniferous Rocks,
especially in the Coal-formation proper. The fossils of the various deposits have
been carefully examined and compared, and due weight has been assigned them
in the classification and grouping of the strata; but as a thorough Palzontological
exploration did not enter into the plan of the Geological Survey of the State,
being precluded by the stintedness of the funds appropriated, the Author has
contented himself with introducing only so much of the subject as will fully illus-
trate the typical nature of the ancient forms of life entombed within the different
formations, except in the instance of the extinct vegetation of the Coal. Even
had he been allowed the funds to conduct an independent Paleeontological investi-
gation, a large portion of the labour might have seemed superfluous, from the
circumstance that the neighbouring State of New York, far richer than Pennsyl-
vania in well-preserved organic remains, including, moreover, most of the same
species, has for many years past been conducting, at great expense, a thoroughly
minute investigation of its Fossils—extending, indeed, to other States—by the
ablest Paleontologist of the country, Professor James Hall. I am indebted to my
accomplished Assistant, Leo Lesquereux, Esq., for the valuable essay and beauti-
ful figures illustrating the new species of Coal Vegetation, discovered chiefly by
himself in the Anthracite Coal-fields of the State.
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The intimate relations of the Geology of Pennsylvania to that of the whole
Appalachian Basin, or the region between the Atlantic Slope of the Continent
and the Central Plains west of the Mississippi, and the importance of co-ordi-
nating its strata, especially its Coal-rocks, with those of other districts, the better
to illustrate its true position industrially as well as physically, have induced me
to introduce a somewhat full Essay on the General Geology of the United States.
It is intended to fulfil the office of a key to the more minute descriptions
contained in the main body of the Work—to be to the Geology of the State what
a general map on a small scale is to a local one greatly amplified; or what a
“ Finder Telescope,” embracing a wide field of view, is to the chief instrument
directed upon a special star, the general place of which the other shows.

A like motive—a desire to indicate the positions occupied by the several
widely-diffused Formations of-Pennsylvania and the United States in the general
scale of the strata best known to the geological world (I mean the scale of the
European Rocks)—has impelled me to add an Essay, originally presented in
abstract to the British Association, “ On the Correlation of the American and
British Paleozoic Strata.” It is only through such wide comparisons, cautiously
instituted, that we can learn with what portions of the world our country is in
nearest affinity.

In the Appendix to this Work there appears, amid other miscellaneous matter,
a description of the methods of research employed in the Geological Survey of
Pennsylvania, with some suggestions in relation to geological explorations gene-
rally, adapted to other countries.

The nomenclature of the Paleozoic Formations employed in this Work
demands a word of explanation here. After a mature analysis of the whole
system of Ancient Secondary (Palwozoic) Rocks embraced in the Appalachian
Chain, conducted in accordance with their organic remains and mineral com-
position, it became apparent to the State Geologists of Virginia and Pennsyl-
vania, Professor W. B. Rogers and myself, that none of the existing systems of
nomenclature—neither the imported British ones, nor the narrowly local geo-
graphical ones of New York—were applicable to our strata, under the average
types they manifest in the mountain-chain and the broad basin of the States to the
West of it. It was found that these Appalachian Rocks were far from being suffi-
ciently co-ordinate with the European Palxozoic strata, under their British types,
to bear their names; while, on the other hand, the special titles assigned to them
in New York were deemed too local and too inexpressive, either of their position
in the scale of Formations, or of their ruling characters, to be usefully applicable.
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The fifteen Formations, or series of deposits, defined by their prevalent organic
remains, and of the physical horizons which separate them as sediments, extending
from the lowest deposited in the dawn of animal life to those formed at the end
of the Coal Period, are called by names significant of their relative ages, the
words employed suggesting metaphorically the different natural periods of the
day. These names are—Primal, Auroral, Matinal, Levant, Surgent, Scalent, Pre-
meridian, Meridian, Post-meridian, Cadent, Vergent, Ponent, Vespertine, Umbral,
and Seral, meaning respectively the Formations of the Dawn, Daybreak, Morning,
Sunrise, Mounting Day, Climbing Day, Forenoon, Noon, Afternoon, Declining
Day, Descending Day, Sunset, Evening, Dusk, and Nightfall. Some such
nomenclature, based on time, is, for many reasons, preferable to the inexpressive
ones which rest for the most part on geographical terms, only locally correct, or
on narrow and inconstant palecontological characters.

I avail myself of this opportunity to express my ever-grateful and affectionate
acknowledgments to my brother, Professor William B. Rogers, for the valuable
assistance he has generously rendered the Survey in every department at various
stages of its progress.

The staff of Assistants on the Survey of the State necessarily fluectuated with
the vicissitude of its history, and the changing demands of the work. Small at
the commencement, it was rapidly augmented to a corps of twelve, which it
remained till towards the suspension of the appropriation in 1842; after which,
until 1845, whatsoever aid I required was chiefly employed on my own account.
Upon the resumption of the field-work in 1851, a new staff was orgamnised,

" consisting of two Geological Assistants, a Topographer, Assistant Topographer,
and a party of Surveyors.

In the campaign of 1836 the assistants were John F. Frazer (now Professor
Frazer), and James C. Booth (since Professor Booth). In that of 1837 they were
Messrs Samuel S. Halderman, Alexander M‘Kinley, Charles B. Trego, and James
D. Whelpley, Geologists ; and Dr Robert E. Rogers, Chemist. |

In that of 1838 they were Messrs Harvey B. Holl, Alexander M‘Kinley,
Charles B. Trego, James D. Whelpley, James T. Hodge, Dr Robert M. Jackson,
John C. M°Kinney, Peter W. Shaeffer, and Townsend Ward, Geologists ; and Dr
Robert E. Rogers, and Martin H. Boye, Chemists.

In that of 1839 the corps was nearly the same, Mr Peter Lesley and Dr Hen-
derson being added, and Messrs Whelpley and M‘Kinney resigning.

In 1840 the corps consisted of the same assistants, with the addition of an able
Draftsman, George Lehman.
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In 1841 the number of the Geological Staff was reduced, the Geologists being
Mr M<Kinley, Mr Holl, Dr Jackson, Mr Lesley, and Mr Boye ; and the Chemist,
Dr Rogers.

After the revival of the field-work in 1851, the Geological Assistants were Pro-
fessor E. Desor and William B. Rogers, junior. The Topographers were Peter
Lesley, and subsequently Augustus A. Dalson ; and the chief Surveyors, Peter
W. Shaeffer (performing also geological functions) and Henry W. Poole. The
neat one-sheet Map of the Coal-fields is by Mr Lesley. The beauntiful large Map
of the Anthracite Region is by Mr Dalson, chiefly from his own surveys.

Since the cessation, in the autumn of 1854, of the active revision of the Min-
ing Districts, and of the Topographical Surveys, my sole assistant in geological
field-research, in completing unfinished topographical work,and in preparing for the
press the final Drawings of the extensive mass of Geological Sections and Diagrams
introduced into this book, has been my nephew, William B. Rogers, junior.

Besides the gentlemen here mentioned as scientific assistants, the Survey has
employed many other persons, some of them of much skill and merit, in sub-
ordinate capacities. One of these, Patrick Daly, merits especial mention for the
value of his services and fidelity to the Survey.

For full mention of the special parts performed by the individual members of the
corps in the various successive stages of the Survey, I beg to refer to the widely-
circulated Annual Reports of its progress. To attempt a precise history of the
labours of each, in a field where their duties were so multifarious, would, besides
being somewhat invidious, lead me into too minute and tedious a narrative.

I beg, in concluding this Preface, to testify in general terms my high appre-
ciation of the zeal and ability of my Assistants, my admiration of their energy in
confronting difficulties, and their fortitude in meeting the privations and hard-
ships incident to the life of a Geologist in the United States; and my grateful
thanks for the personal devotion displayed by all of them, with one or two
exceptions, in aiding me to the fulfilment of my duties.

HENRY D. ROGERS.

PHILADELPHIA, April 1858,
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GEOLOGY OF PENNSYLVANIA.

INTRODUCTION.

PHYSICAL GEOGRAPHY OF PENNSYLVANIA.

A TRUE notion of the Geology of a region so complex as Pennsylvania cannot be easily acquired
without a preliminary survey of its Physical Geography. The external relief, or surface-
modelling of a country, is indeed but the expression of its internal rocky structure, as moulded
by the erosive action of moving water and the slow chemical influences of the atmosphere. The
contour of the ground is the sculpture which guides to the anatomy within ; and it is as needful
to note the slopes, projections, and wavy outlines of the surface, while studying the mineral
masses beneath it, as it is for the anatomist to employ the perceptions of the artist.

Few districts of the globe—certainly no portions of the wide Appalachian area—disclose this
connection between the external physical features of the land and the charaoters and positions
of the strata, more plainly than the State of Pennsylvania. I shall therefore preface my account
of its Geology by a sketch of its external features. While describing these, it will be expedient
to offer a brief sketch of the hydrography or river-drainage of the region, and to introduce some
general statements respecting its climate, especially the conditions of temperature and rain, which
control so entirely the irrigation of the surface. But first of all it is essential that I define the
Boundaries and Position of the State.

BOUNDARIES AND AREA.

Pennsylvania is bounded on the N. by the east and west line which separates it from New
York and by Lake Erie; on the E. by the Delaware River, dividing it from New York and
New Jersey ; on the S. by the States of Delawarc, Maryland, and Virginia; and on the W.
by a part of Virginia and Ohio. .The length of the State in an E. and W. direction is about

310 miles, and its breadth 160 miles. Its shape is nearly that of a parallelogram. It lies
: A



2 WATER-SHED AND SLOPES.

between latitudes 39° 42’ and 42° 15" N., and between the meridians 2° 18" E., and 3° 32'
W. from Washington. The surface of the State embraces very nearly 44,400 square miles, or
28,416,000 acres. The central and northern parts are mountainous, but include many ample
valleys of great fertility and beauty, while the south-eastern and western portions possess a more
gently undulating surface. The height above the sea of the loftiest ridges and table-lands
scarcely exceeds 2800 feet, and the average elevation of the whole surface is probably about
600 feet.

. POSITION OF THE STATE.

The position of this State in relation to the great slopes, and therefore to the river systems of
the country, is most interesting and important. An inspection of the geological map will
show that, while the territory of the Commonwealth touches the Atlantic tide-water plain at its
south-eastern border, and derives therefrom the invaluable privilege of a free outlet to the ocean,
it embraces the Atlantic Slope, the whole breadth of the Appalachian Mountain-chain, and nearly
all the upper or north-eastern extremity of the great and fertile basin of the Ohio River. It has
the further advantage of touching npon the great basin of the Lawrentian Lakes, destined soon
to be one of the grandest commercial avenues upon the continent. This it does at the sources
of the Genesee River, in Potter County, and in Erie County, near the lake of that name. Thus
it shares with New York the rare privilege, possessed by no other State of the confederacy, of
- holding the head-waters of the three great river-systems of the eastern half of the continent, a
drainage to the Atlantic, to the Gulf of Mexico, and to the Gulf of St Lawrence. In physical
position, therefore, as in other respects, these two noble territories, placed at the focal water-shed
of this widely-diverging drainage, may justly be regarded in the light of a double keystone to
the great dome of the Union.

GENERAL WATER-SHED AND MAIN SLOPES.

It will assist us to a clearer understanding of the special features of the several divisions of
the State, if we first examine its primary water-shed, and the chief slopes which depend from
this. The great axis of river-drainage, of which it forms a part, after separating the Atlantic
streams from those which flow into the lakes and into the Ohio River, and pursning a very
meandering course from near Lake Champlain, south-west across New York to the sources of
the Genesee River, and the N. and W. branches of the Susquehanna, enters Pennsylvania in
Potter County, between the head-streams of the Genesee and those of the Tioga. Here the
ground has an elevation of from 1650 to 1700 feet. The line ‘of water-shed, in crossing
the State, observes a general S.W. course, winding throngh the counties of Potter, M<Kean,
Elk, and Clearfield, into that of Indiana, dividing Pine Creek from the Genesee River, and then
separating the head-streams of the Sinnemahoning, first from those of the Alleghany, and then
from those of the Clarion, and, further sonth, the sources of the West Branch from these of the
Red Bank and Mahoning. In Indiana County the line alters its direction, and runs S.E.
through Cambria to the crest or south ridge of the Alleghany Mountain, dividing the upper
waters of the West Branch of Susquehanna from those of Conemaugh. Turning again at the -
Alleghany Mountain, a few miles west of Hollidaysburg, the water-shed pursues the summit of
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that ridge, or rather table-land, the whole distance to the south-castern corner of Somerset County.
There it deflects gently S. round the western springs of Wills” Creek, which it divides from the
eastern feeders of Castleman’s River, and reaches the crest of the Savage Mountain about the south-
ern boundary of the State. ~This summit-line between the eastern and western waters observes
a gentle undulation in its level above the sea. First slowly rising from its mean elevation of
1650 feet in Potter County, it reaches about 1900 feet in M°Kean, at the sources of the Drift-
wood branch of Sinnemahoning, and thence it very gradually declines all the way to Indiana
County, where, near the extremity of Chestnut Ridge, it is abont 1200 feet ; thence it ascends,
first gradually and then rapidly, to the Alleghany Mountain, upon the summit of which, between
the waters of the Juniata and the Conemaugh, it has an elevation of 2790 feet. From this
its maximum level, the crest of the mountain, with which it coincides, very gently declines
to an elevation of about 2550 feet at the sources of Wills’ Creek, and with nearly this elevation
the water-shed passes southward into Maryland.

From the above traced backbone of the land—if an axis of drainage so little prominent
above the rest of the surface can be so styled—the general level declines both ways; E.
towards the Atlantic, and W. towards the immediate valley of the Alleghany or Ohio River.
The south-eastern slope, which is by far the longest, though a mnearly continuous inclined
plane, when we regard the floor upon which the drainage descends towards the sea, has a
curved or almost arched form when we view it in profile, and trace it through the summits of
the table-lands and ridges of the Appalachian Chain. In other words, the main crest of the
Alleghany Mountain, though it springs from a lower base than the primary water-shed, is higher
than the sources of the streams.

The district west of the primary water-shed is not a simple slope even at the level of its
streams, but is a great irregular trough, the terminal portion of the basin of the Ohio River,
undulated in its south-eastern corner by the ridges called Negro Mountain, Laurel Hill, and Chest-
nut Ridge, and bounded N.W. by a flat water-shed dividing it from a series of short streams that
descend to Lake Erie. The north-western boundary of the western basin, or the water-shed
separating the streams of French Creek and Chenango from those of the Ashtabula, Conneaut, Elk
Creek, and other tributaries of Lake Erie, has a mean height in Erie County of about 1200 feet.

Thus, dividing the State hydrographically, we find it to include three natural areas—1st,
A great eastern slope, descending from the primary water-shed to the tide-water plain of the
Atlantic sea-board ; 2d, A great irregular trough, descending S.W. from the northern boundary
of the State on the confines of Potter, M°Kean, and Warren counties, and watered by the
feeders of the Ohio River; and, 3d, A narrow slope in Erie County, declining to the lake.

Orographically regarded, or classified in accordance with its external features, or the contour
of its upland surface, and not by the planes of ifs drainage, the State admits of a somewhat
different subdivision. So viewed, it embraces five naturally distinet regions.

The First is that of the Atlantic Slope, a district in the S.E. angle of the State, embraced
between the tidal waters of the Delaware and Susquehanna, and the S.Ii. base of the first main
range of hills, the South Mountains.

The Second comprises the whole Appalachian Chain, restricting the definition of this to all
the ridges and table-lands included between the S.E. base of the South Mountains and the
summit of the so-called Alleghany Mountain. -
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The Third comprehends all the country N. and N.W. of the Alleghany Mountain, exeept
the two distriets north of the northern table-lands of the bituminous coal-fields—namely, that
in the N.E. part of the State occupied by Susquehanna, Bradford, and a portion of Tioga
counties, and that in the N.W. by Erie, Crawford, and the northern half of Warren.

The Fourth is the just named distriet in the N.E., watered by tributaries of the North
Branch of the Susquehanna. Though drained by an Atlantie river, it belongs orographically to
the valley of the St Lawrenece, being the first or highest of the sueeession of plains or terraces
by which the surface deseends to Lake Ontario. '

The Fifth is the already mentioned distriet lying outside and N.W. of the plateau fringing the
bituminous eoal-field in Warren and Crawford ecounties. In the slope of its surface, though not
in all its drainage, it belongs to the basin of Lake Erie.

OROGRAPHY AND SCENERY OF THE FIRST DISTRICT. ;? {:‘

The first district, or the portion of the Aﬂant.ic Slope embraced within the ‘§M.1s a beauti-

fully diversified, undulating, fertile plain, rising from a few’feet above the level'ipff:ﬁ&e's,ea to the
base of the South Mountain, where, at the Delaware River, it has an elevation of‘jgfc'r"nt 150 feet,
at the Schuylkill of about 175, and at the Susquehanna of about 800 feq‘t.'\‘"; While it thus
gradually rises northward, it observes a still more gentle aseent south-westward, or in the longi-
tudinal direction of the great zone, of which it forms a part, and whieh, stﬁrﬁng from the tide-
level of the Hudson, slowly ascends to a height of more than 1000 feet At the somrces of the
Roanoke in North Carolina. That the Pennsylvanian portion of the Belt steadily increases
in altitude the whole way from the Delaware to Maryland, is plainly visible, so soon as we
compare together the elevations above- cited, at whieh its upper margin is interseeted by its
great rivers, the Delaware, Sehuylkill, and Susquehanna. TN

A more than nsually diversified geological eonstitution eonfers upon this traet mueh variety
of pleasing scenery. Above the level of its comparatively smooth general surface rise numerous
hills and low ridges of swelling outline, and within the plain are some execedingly lovely and
richly ecultivated valleys. A prevailing softness of contour distinguishes its lower portion
especially. This is attributable to a general absence of the harder igfieous rocks and coarse
sandstones, and to the presence of the easily rotted and erumbled varieties of gneiss, semi-
metamorphie schists and limestones which underlie the surface. The northern half of the plain,
composed for the most part of a broad zone of friable red shale and argillaceous sandstone,
exhibits even smoother lines of landseape, exeept where dykes and ridges of a greenstone trap-
roek, protruding themselves through the softer mass, constitute almost the only rough ground
and abrupt slopes to be found in the whole distriet. The entire plain was originally heavily
wooded ; and many of its eminences, especially the more stony hills ‘and steeper river-banks,
still remain so, though in very few instances with any remnants of the primeval forest.
Its larger rivers flow for the most part between high banks ; those of the lower Susquehanna are
by far the boldest, aseending abruptly from 100 to even 200 feet above the water.

This favoured distriet of the State, blessed with a temperate and salubrious elimate, with a
fertile soil, and a large share of mineral wealth beneath it, is at the same time admirably irri-
gated. It is traversed by the lower sections of the three noble rivers, the Delaware, the Sehuyl-
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OROGRAPHY AND SCENERY OF SECOND DISTRICT. 5
kill, and the Susquehanna, and by many beautiful lesser streams their tributaries, some of which
are themselves true rivers in the capaciousness of their drainage. ~Abundantly and steadily
watered by light rains and frequent showers throughout all periods of the year, saving occasionally
a few weeks of drought in summer, and with a total annual rain-fall of nearly 40 inches, few
parts of it, however limited, are destitute of fertilising running brooks. Altogether it, and the
corresponding tracts in New Jersey and Maryland, may be esteemed the garden of the Atlantic
Slope.

Scenery—A fair conception of the river-scencry of this district may be derived from the
pictorial section of the Schuylkill between Philadelphia and Nerristown, that of the Susquebanna
at Columbia, and that between Wrightsville and Havre-de-Grace, as likewise from the sketch of
the Wissahickon near its mouth. One of the most picturesque ranges of river-cliffs within this
region is the bold escarpment of red sandstone in Bucks County on the Delaware, called the
Nockamixon Rocks. The larger rivers have a scenery peculiarly their own; they are broad and
very shallow, and, except when swollen with freshets, disclose the outcropping edges of the
harder strata across which they flow, and which cause long reaches of rapids that impart a lively
effect to the landscape. All of these streams, the Susquehanna more particularly, are studded
with small islands and low bunches of rocks, richly clothed with trees and shrubs, drooping their
branches into the swiftly-passing current. These constitute one of the most attractive and
characteristic features of the river-scenery of the district. The accompanying sketch of a scene
on the Schuylkill, including the upper part of the manufacturing town of Manayunk, will convey
some notion of the aspect of the smaller shallow river-channels, where the outcrops of the strata
are naked.

OROGRAPHY AND SCENERY OF THE SECOND DISTRICT.

The second district, or that part of the Appalachian Chain which traverses the State, is a
mountain-zone of yery uniform general aspect, though internally and locally of much diversity
of structure and scenery. It is remarkable for the extraordinary length, slenderness, steepness,
evenness of summit and parallelism of its multitudinous crests or ridges. It is constituted of
five well-marked parallel belts, stretching from N.E. to S.W., which, viewed in geographical
order north-westwardlj;:.‘.,are——lst, the South Mountains, Highlands, or Blue Ridge; 2d, the
Appalachian Valley ; é&;&he Central Appalachian Ridges ; 4th, the Sub-Alleghany Valley ; 5th,
the Alleghany Mountain, or 8.E. escarpment of the Alleghany Plateau.

The South Mountains, or First Belt, is the name given to two entirely detached ranges of hills,
the one extending from the Delaware River, below the mouth of the Lehigh, to the Schuylkill
River at Reading ; the other, from Maryland to a terminating point on the confines of Cumber-
land and York counties, 10 miles S.W. of the Susquehanna. The first of these ranges, a
prolongation of the Highlands of New Jersey and New York, and of the Green Mountains of
Vermont, is a belt of compactly set, short, wood-covered ridges and hills, the whole from 5 to
10 miles broad, embracing some pleasing agricultural valleys. Their average elevation
above the plain 8. and N. of them scarcely exceeds 600 feet; but being abrupt and stony,
and presenting a marked barrier to the view, they receive the name of mountains, fitly enough
applicable to other parts of the chain, of which they are but the termination. The other
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range is in like manner the north-eastern termination of the Blue Ridge of the Southern States,
a comparatively lofty and broad mountain-belt of singular continuity and great persistency of
feature. It also has a very moderate elevation within the State of Pennsylvania, none of the sum-
mits rising to a higher level than 600 or 700 feet. There is nothing remarkable in the topo-
graphical structure or scenery of either of these divisions of the first belt of the Appalachian
Zone. It is only where the Blue Ridge is notched to its base, at the Potomac River,
that we meet with an approach to grandeur and pictorial heauty. There the mountains springing
abruptly from a low base, and exposing some grand ribs and ledges of fissured and shattered
rock, and the swift river obstructed by jagged reefs and islands, form together a scene which
contrasts strikingly with the prevailing tameness of other parts of the same range in Maryland
and Pennsylvania. i

The Appalachian Valley, or Second Belt of the chain, bounded south by the South Moun-
tains, and north by the Kittatinny Range, and styled in Pennsylvania the Cumberland or Kitta-
tinny Valley, has the character of a long, nearly straight, and moderately undulating plain. Its
breadth varies from about 10 to 18 miles, and it stretches entirely across the State from the
Delaware River to the Maryland line. In this distance the valley rises from an average level of
200 feet on the borders of New Jersey, to one of more than 600 feet, where it passes into
Maryland. Its height is about 250 feet at the Schuylkill, and nearly 350 feet bordering the
Susquehanna. At Carlisle the level is 500 feet, and at Chambersburg 600 feet. The lowest
level within the valley in Pennsylvania is at Easton, at the mouth of the Lehigh, where the
height above the sea is no more than 165 feet. Its gradual ascent S.W. conforms to the
general rise of the entire Appalachian Valley, from the Hudson, where it is washed by the tide, to
the interior of the State of Virginia, where its height considerably exceeds 2000 feet ; and it
is in accordance, indeed, with the general gradual lifting of the entire mountain-chain in the
same direction. The longitudinal outline of the valley is somewhat undulating, due to gentle
bendings and to abrupt offsets in the mountain-ridges which confine it. From the same causes
it assumes several rather sudden contractions and expansions. Thus a few miles eastward of the
Schuylkill, a change southward in the crest line of the Kittatinny Mountain shifts the north
boundary of the valley some four miles to the south, contracting the width from 17 to 11
miles ; but a little west of this, the plain suddenly widens by the falling off of the South
Mountain in a series of fingers, until at the Schuylkill its breadth amounts to nearly 18
miles. West of the Schuylkill it contracts again to less than 13 miles at Womelsdorf by
the intrusion of an outlier of the South Mountain called “Millbaugh Hill.” Near Lebanon
it is some 15 miles broad. It again soon contracts to 10 or 11 miles, and retains with
slight variation this average breadth to Franklin County, the chief irregularity in size and
direction occurring in Cumberland County, where the Kittatinny Mountain falls back by two
offsets to the N.W., deflecting at the same time more southward. From Chambersburg to
Maryland the plain grows rapidly broader by the successive subsidence of finger-like spurs of the
South Mountain or Blue Ridge, and by the termination of the Kittatinny Mountain at Parnell’s
Knob. At the southern line of the State its width measures nearly 20 miles. Though in
certain tracts the surface of this fertile and beautiful plain, especially near the northern boundary
of Lehigh, Berks, and Lebanon counties, is somewhat broken and hilly, it is nowhere interrupted
as it is in Virginia, Tennessee, and New York, by rugged and lofty ridges. Only a very small
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portion, indeed, is too rough and stony for the plongh, and being by nature admirably watered
with abundant rains, feeding innumerable streams and brooks, it is one of the most productive
- districts of the State. It is as fortunate, too, in its adaptation for manufacturing industry as for
agriculture ; for besides possessing through its streams, some of which are rivers in their magnitude,
an enormous water-power, it has vast treasures of the finest Hematitic iron ore; has more than
half its soil underlaid by limestone, and through half its length is in close proximity to unfailing
supplies of fuel from the Anthracite Mines of the Iirst Coal-basin. Seated between the Coal-
Fields on the one hand, and the Tide-Water Markets on the other, and enjoying a climate and
soil favourable to the highest agricultural productiveness, this valley and the Atlantic Slope below
it, have, within the last twenty years, since the development of the mines, experienced a progress
in wealth surpassed by few other portions of the land.

The Seenery of the Kittatinny Valley, though not impressive or specially picturesque, is
generally pleasing, and in some localities, where favourable views are procured of the receding spurs
of the South Mountains, or of the terminal knobs and river-passes of the Kittatinny Mountain,
it is bold and fine. More usually, however, the general evenness of the plain, and the extraordinary
levelness, straightness, and regularity of summit of the Kittatinny or Blue Mountain, impart a
tameness and monotony to the landscape.

One of the best general views of the Kittatinny Valley in its breadth, with the Kittatinny
Mountain in the background, is procurable from an outstanding spur of the South Mountains in
New Jersey, called “Jenny Jump,” nearly opposite the Delaware Water-gap, and distant from
it about 12 miles. The broad plain of the valley: fills all the middle distance of the landscape,
while the straight and singularly level crest of the mountain is spread before the observer
thronghout an enormous length. To the left of the Water-gap he sees a half notch in the smooth
crest called the “ Wind-gap,” and further west, the river pass or water-gap of the Lehigh, distant
more than 30 miles. The rolling surface of the valley is pleasingly diversified by farms and
patches of woodland ; and on the right of the picture, in full view from the observer’s station, is
the picturesque little village of Hope, formerly a Moravian settlement.

Another, and even more attractive, view of the valley is obtained from any open position on
the point or summit of the Neversink Mountain, south of Reading. Here the valley is very
broad, and the Kittatinny Ridge far in the distance. Seen from a high point, and through a
clear atmosphere, it is like a straight blue wall, notched at the pass of the Schuylkill. It is
called the “Blue Mountain,” evidently from the circumstance that the earliest generation of
settlers seldom beheld it nearer than at this blue distance ; the whole plain between being for
a period an almost pathless forest. At the present day the valley is a well cleared, highly
cultivated distriet. Its northern side is somewhat hilly and broken, embracing a chain of rather
barren ridges of slate, but its middle and southern belts are smooth, fertile, and well tilled. The
special landscape here referred to includes several beautiful reaches and bending$ of the gently-
flowing Schuylkill, spanned by bridges, and traversed by a broad low waterfall, caused by a dam
diverting the water into a canal which skirts the edge of the river. It is a picture full of
attractive objects, beautiful long slopes, and waving lines imparting a certain breadth which
characterises all the softer parts of this great valley.

The Third or broad central Belt of the chain, or that of the Appalachian ridges proper,
may be described as a complex chain of long, narrow, very level mountain-ridges, separated
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by long narrow parallel valleys. These ridges sometimes end abruptly in swelling knobs ;
sometimes taper off into the valleys, in long slender points. Their slopes are singularly
uniform, being in many cases unvaried by ravine or gully for many miles ; in other instances
trenched at equal intervals with great regularity. Their crests are for the most part sharp,
and they preserve an extraordinary levelness, only here and there interrupted by indentations
or notches, some of which descend to the valley levels, and give passage to the streams and
rivers of the country. The whole chain being the combined result of an elevation of the
strata or earth’s crust in long, slender, parallel waves, and of excessive erosion of these
waves by water, the ridges, which are but the remnants of the wasted strata, are variously
arranged in groups with long and narrow crests, some of which preserve a remarkable straightness
for great distances, while others bend with a prolonged and regular sweep. In many instances
two narrow, contiguous, parallel mountain-crests unite at their extremities, and enclose a deep,
narrow, oval valley, which with its sharp mountain -sides bears not unfrequently a marked
resemblance to a long, sharply-pointed, slender canoe or skiff. There are two classes of these
boat-shaped valleys ; one possessing a synclinal structure, or with the higher strata in the middle
of the trongh, and the lower harder rocks forming the steep, narrow, enclosing mountains ; the other
having the anticlinal form, being valleys scooped longitudinally out of the summits of the great
original crust-waves, by an excessively energetic erosive force of waters cutting through the
harder upper strata into softer lower ones. Both classes, though thus begirt by steep, sharp, and
very strong ridges, are usually easily entered by more than one notch or gap, affording passways
to the streams. These gorges constitute a most important feature in the hydrography of this
mountain-belt, as they permit a ready transit at the general water-level of the country, through
and among crowded and steep mountain-ridges, which, wherever they are absent, are found to
be difficult of passage, even for common roads. It is through them that all the main Atlantic
rivers of Pennsylvania wind their unobstrncted way to their tidal estuaries, for it is a feature in
the drainage of this whole slope of the State, that its chief streams have their sources, either
behind the monntains or near their further border, descending across the entire breadth of the
chain. Interspersed among the narrower ridges and valleys are here and there wide tracts of
mountain table-land of the general height of the narrow-crested ridges : some of these are formed
by the merging together of two or more ridges, which usually flatten out before they coalesce ;
others are broad synclinal plateaus, or high, flat, mountain-basins, subdivided at their ends into
a series of spurs, projecting forwards as the human fingers do from the hand ; a structure which
has resulted from the presence of undulations in the strata, and the erosion or removal of their
exposed or anticlinal portions.

Instances.—As an interesting example of the class of long, narrow, very level ridges, we may
cite the Kittatinny Mountain or first range north of the Appalachian Valley. Commencing near
the Hudson, close to the village of Roudout, it stretches away to the S'W,, crossing part of
New York, New Jersey, and all Pennsylvania to Franklin County on the border of Maryland,
a length approximately of 240 miles. Throughout this course it is a continuous mountain-
ridge, which nowhere subsides, but only here and therc shifts its crest-line, by a jog or offset,
and has no interruption but at the five river-passes, or water-gaps, by which the rivers Delaware,
Lehigh, Schuylkill, Swatara, and Susquehanna flow through it. It is therefore well entitled
to its name, which, in the language of the Delaware Indians, means the Endless Mountain.
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ANTICLINAL VALLEYS. 9

Many other instances of very long, slender, regular ridges might be adduced, as the Mahoning or
Second Mountain, north of the Kittatinny ; the Tuscarora Mountain in Juniata County ; Jack’s
Mountain, in Mifflin ; Bald Eagle Mountain, running from Lycoming, through Clinton and
Centre into Blair and Tussey Mountain, in Blair and Bedford ; but nearly all of these are
members of groups of ridges, to be described in detail hereafter.

Annexed is a Sketch showing the Kittatinny Mountain in the distance, and the Mahoning or
Second Mountain in the middle space. The foreground is the stony crest of the Sharp Mountain,
near the Lehigh Summit Mines. This picture will convey a good conception of the features of
our monoclinal ridges, with their level crest-lines, their occasional notches, and steep forest-
covered slopes. '

The instances of long and narrow valleys of anticlinal structure, or where the strata dip
away from the central line of the excavated trough, and not towards it, are, as in the cases of a
synclinal structure, very numerous. An interesting example is that of Path Valley, in the north-
western corner of Franklin County. Another more symmetrical one is Kishicoquillas Valley, in
Mifflin. Both these are of simple anticlinal structure at their western ends, but contain several
waves of the strata at their eastern, causing them to subdivide into long slender prongs.
Kishicoquillas Valley has three such very regular prongs, like a fork, separated by high single-
crested synclinal ridges. Penn’s Valley is another instance of the same structure, forking
eastward. .The largest of all is Nittany Valley, enclosed eastward by the table-land which
joins Bald Eagle Mountain to Nittany Mountain, and westward by the coalescing of Bald Eagle
Mountain with Brush Mountain. Only the lesser anticlinal valleys, such as Nippenose Valley,
Sugar Valley, and Black Log Valley, which contain no more than one regular anticlinal tlexure,
are of strictly symmetrical form. Some of these are extremely slender, being excavations in the
backs or crests of long narrow and steep waves of the strata; others, such as Nippenose and Mos-
quito valleys, are more oval in form, the denuded crust-waves out of which they are scooped
being broad and flat.

These anticlinal valleys, even the most slender and regularly terminated, bear much less
resemblance to a narrow tapering canoe than do the synclinal troughs, unless we liken them to
a narrow boat turned bottom upwards, with the bottom or keel carved out. Instead of their
mountain rims or crests ascending towards their ends to unite in a peak, like the prow and
stern of a skiff, they run level to near their junction, and the terminal single ridge sinks slowly
tapering off, like the cutwater of a slender inverted bark.

The mountain-sides enclosing the anticlinal valleys present quite different contours from
those embracing the synclinal. The latter, for the most part, descend with very regular flattening
curvature of slope, or if they are terraced, as they frequently are in the anthracite coal-basins,
the benches are narrow, and too obscure to form a feature in the landscape, except in rare cases ;
they are, moreover, seldom gashed by numerous and deep ravines; whereas the slopes of the
anticlinal valleys are unsually conspicuously terraced and carved by sharp gullies commencing
sometimes in the crests of the ridges, but more frequently in the edges of the broad shelves
running horizontally round the valleys at different levels on the mountain-flank. Beautiful
cases of this terraced structure are to be seen in all the middle and north-western anticlinal
valleys of the chain west of the Susquehanna. It occurs conspicuously in Black Log,

Kishicoquillas, Penn’s and Nittany valleys, and their branches, and also in Morrison’s, Friend’s,
B
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and Millikin’s coves, in nearly all of which there is a broad and nearly level bench or terrace
high on the slope of the bounding mountains, which from a distance looks singularly like a wide
elevated beach formed by pent-up waters. Such, however, was not its origin, as we shall prove
hereafter. In those valleys of anticlinal structure, or outward-dipping stratification, such as
Nittany Valley and Morrison’s. Cove, where the inclination of the rocks is very steep, the terrace
is proportionately high towards the main crest ; and where the dip is nearly or quite perpendicular,
and the rocks are equally hard and massive with those in the chief ridge, it becomes a secondary
summit as lofty as the primary one, and the mountain is then strictly double-crested, with a long
shallow grove or depression between its two sharp ridges.

Wherever these anticlinal valleys subdivide, the mountain-spurs which separate their forks
being terraced like the more continuous enclosing ridges, and the terraces or benches being
composed of resisting strata, lower in position than those forming the upper main-crests, the
latter are obliterated for a greater or less distance short of the terminations of the shelves ; and
thus high synclinal ridges are seen rising centrally out of the tops of lower, broader ones, which
themselves ascend many hundred feet above the level of the valleys below. These mountains,
seated upon mountains, are curious and impressive features in the orography and scenery of
Kishicoquillas and the other forking anticlinal valleys. A clearer conception of their aspect will be
gained by inspecting the geological map, and the picture of Kishicoquillas Valley here presented.

A glance at the map will suffice to show how much more extensively the mountain flanks
facing the anticlinal valleys are slopingly trenched and guttered, than those looking into the
synclinal troughs. '

It will materially assist our conceptions of the topographical features, or external structure of
this mountain-zone of the State, if, in this place, we devote a little attention to the several kinds of
mountains and valleys of which it is constituted. The elongated, narrow form of the ridges,
their general steepness, sharpness, and levelness, have been already adverted to, and mention also
has been made of the synclinal and anticlinal valleys, and of the table-lands ; but as there are
several kinds of ridges, plateaus, and valleys, each class having a distinctive configuration or
orographic character dependent on its geological structure, it is expedient that we should define
them, and show with what conditions of stratification they are connected.

Mountain Ridges and Valleys.—The ridges or elongated, narrow, continuous tracts of high
ground, both those of mountain elevation and the lesser ones, entitled to the name of long, slender
hills, are of three orders, resulting from three different forms of the strata composing them. In
geological language they are of anticlinal, synclinal, and monoclinal structure. ~When it is
considered that every part of this zone of the Appalachian Chain owes its relief to a diffused
and powerful cutting or wearing action of waters upon a broad group, or series of groups of great
parallel undulations of the strata, or more or less compressed waves in the earth’s outer crust, it
is apparent that there can exist but three forms of ridges and valleys : 1st, Those consisting of
strata bent convexly upward, or dipping anticlinally; 2d, Those consisting of strata bent
concavely upward, or dipping synclinally ; 3d, Those consisting of strata not recurved in either
of these modes, but dipping only in one direction, or menoclinally, and forming the flanks of the
waves. These three types of geological structure, shared by the valleys as well as by the ridges,
are each of them accompanied by distinctive external forms, or special orographic characteristics,
only modified more or less by the relations of the strata in regard to hardness, thickness, angle,
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ANTICLINAL RIDGES. 11

or dip, and other conditions affecting the amount of resistance they presented to the excavating
or erosive agency of the waters.

1. Anticlinal Ridges—In their external form, the anticlinal ridges, whether straight or
curved, are strictly wave-shaped. Widest and loftiest at the centre, they taper away, contracting
and sinking to either extremity, not with a straight, descending crest-line, but with a convex,
curving one; indeed, they arc most symmetrically and softly arched in longitudinal profile.
Their transverse profile is likewise an arch steeper or flatter ; but the incurvation, except in the
very flattest ones, is seldom symmetrical, one brow and slope of the ridge curving and descending
more abruptly than the other. In their lower slopes, and near their base, the curvature flattens
off, so that the profile is bell-shaped, though distorted from the unequal steepness above spoken
of. In some instances the anticlinal ridge embraces above the level of the valleys around only
the upper or crest portion of a wave of the strata ; in others it takes in all the convex half of an
undulation ; and in others, again, it includes, besides this, towards either base, the commencement
of the concave dips of the adjoining troughs in the strata outside of it. To speak more generally,
it depends entirely upon the relative prominence of the crust-waves, or relative depths to which
the waters have pared away the strata from the synclinal troughs, at what level the neutral plane,
or plane cutting through the straight parts of the flanks of the waves where the convex curves
just cease and the concave begin, will be placed in relation to the general valley-level of the
country. Upon its position, in an anticlinal ridge, will much depend the style of profile of the
mountain, especially towards its base. Of course the foot and lower slope in all cases owes a
portion of its flatness to the accumulation of rubbish collected there ; but in the Appalachians of
Pennsylvania this is a thin mantle, and does not sensibly alter the shapes of the hills even where
they pass into the valleys.

The simple anticlinal ridges display upon their flanks and summits various degrees and kinds
of erosion from water, dependent upon the nature of the strata denuded. In some cases the
crest is grooved longitudinally into a little shallow valley; in others, this grooving extends
deeper, reaching soft interior rocks, and then the crest is double, and we behold the first stage
of an anticlinal valley enclosed between two monoclinal ridges. Wherever the uppermost hard
stratum, lapping over the summit of the mountain, has not been thus longitudinally scooped, the
crest is smooth, presenting few notches; but wherever the scooping has formed two narrow
monoclinal ridges at the summit, each of these is gashed by many ravines, wide at the top, and
contracting as they descend the flank of the ridge.

The picture given of the Lewistown Valley, and Blue and Shade Mountains in the back-
ground, illustrates how different the amount of erosion has been on a single-crested and double-
crested anticlimal ridge. It displays, furthermore, in the Shade Mountain, the long tapering
point, and gently convex descending crest-line, so distinctive of the extremities of the simple
anticlinal ridges. Another even more perfect example of this gradual pointing down of these
ridges is in the north-east end of the Blue Ridge, as it may be seen from any high spot just
above the village of Mifflintown. The Bald Eagle Mountain, as seen from Fair-View Inn, also
shows it (see Plate) ; but the obliquity of the view conceals much of the slenderness of the point
of the mountain.

Instances—Many interesting examples of anticlinal ridges, single, double, and triple-crested,
occur in the mountain-chain. Among the more prominent may be mentioned Montour’s Ridge,
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between the two branches of the Susquehanna and Tuscarora Mountain, near the Juniata, both
single-crested ; the Blue Ridge, south of the Juniata in Mifflin, double-crested ; and the Shade
Mountain, east of that river in the same county, triple-crested for the greater part of its length.
Many of the anticlinal spurs projecting from the mountains surrounding the anticlinal valleys are
simple or unbroken in outline at their extremities, but further along them their crests divide,
and in some cases, where two hard massive strata form the ridge, they carry not two, but four
secondary crests. It is recommended to the reader to inspect with care that part of the geolo-
gical and topographical map which represents the mountain-chain south-west of the Susque-
hanna, where he will detect all the above-described and many other curious phases in the topo-
graphy.

Where an anticlinal wave of hard resisting strata is so far eroded along its summit as that the
ridge formed by it carries a groove or shallow valley along its crest (and such is the case with
the Tuscarora Mountain and the Blue Ridge on the Juniata), the crest-line of the mountain is not
a gradual curve or flat arch, but a nearly straight line, terminating in two gently-descending
curves ; it is the longitudinal profile of a truncated wave. A fair conception of the side view from
a distance of an anticlinal ridge, deeply excavated into a valley, may be got from the picture
given of Millikin’s Cove, as it appears from Dry Ridge.

2. Synclinal Ridges—Ridges and hills of the synclinal structure are almost equally numerous
with those of the anticlinal form, existing, in fact, wherever energetic denuding waters, acting
on alternately-resisting and easily-worn strata, have cut away the harder masses from the convex
waves of the crust, and left them only in the troughs or the concave parts. There they often
stand forth in bold relief above the anticlinal valleys, composed of softer materials, trough-shaped
in the curvature of their strata, yet mountains in their elevation above the general level.
Previous to the denuding action, such ridges and plateaus were the valleys of the waves into
which their strata were undulated ; but the ridges of those waves having been all swept away, and
the soft materials beneath them cut into valleys, these more protected remnants of the harder
upper rocks project above the general level.

In some instances these synclinal ridges have narrow and sharp crests ; but this is only when
their strata dip inwards from both sides at steep angles. Mount Pisgah, near Mauch Chunk
(for a view of which, with its inclined plane, see the picture in this work), is a good instance of
the narrowness in the terminating crest of a synclinal ridge or basin. Wherever the synclinal
dip is only moderately steep, and the hard rocks are in sufficient thickness, the ridge is flat-topped ;
and if the synclinal trough is broad, and comparatively flat in the bottom of the wave, and its
flanks steep enough to oppose the resisting edges of the strata to the waters, we have the ridge
spread out into a platean. In many cases synclinal plateaus, or table-lands of hard formations,
occupying the depressions of broad flat undulations, terminate in several subordinate, synclinal
spurs or fingers, originating precisely in the same manner as the detached synclinal ridges,
from the denudation of the harder strata from off the anticlinal portions of a belt of waves or
flexures.

The side aspect or longitudinal profile of a synclinal ridge or mountain is essentially unlike
that of an anticlinal oue. While the latter is gently convex, unless where its crest is truncated,
—and even then its ends are—this species of mountain has a crest-line slightly concave,
especially towards its extremities. The anticlinal ridge terminates in a slowly-declining, tapering
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SYNCLINAL RIDGES. 13

point ; the synclinal one rises near its end into a softly-swelling hump, and then falls rapidly
away with a bold concave sweep into the plain.

Even where a synclinal mountain or plateau is deeply excavated along its summit, or is but
the extremity of a trough-shaped valley, we may still discern this slight rise at the end, and
abrupt external slope. It is well seen in the picture of the end of Canoe Mountain in Sinking
Valley, the feature appearing not merely in the upper crest but in the terrace below it. -

Instances.—All the districts of the mountain-chain present us with examples of synclinal
ridges and plateaus. The anthracite basins terminate by the converging of their bounding
monoclinal ridges in synclinal spurs; the long and attenuated Dauphin Basin terminates in a
very conspicuous one. West of the Susquehanna the synclinal mountains are numerous.  Kishi-
coquillas Valley contains three such spurs, and indeed the whole remarkable mountain-group
between the Lewistown Valley and the Valley of Bald Eagle is full of them. Nittany Mountain
is an interesting example of one, Brush Mountain is another, and so also is Canoe Mountain, with
its conspicuous encircling terrace.

Two pictorial views, one representing the spurs in the eastern end of Kishicoquillas Valley,
the other showing the termination of Canoe Mountain, are introduced to give the reader a clearer
conception of the peculiar physiognomy of some of the synclinal ridges of the Appalachian Chain
viewed endwise.

The picture from Warrior Ridge, of Huntingdon and the mountains adjacent, indicates the
very different modes of ending of anticlinal and synclinal mountains. Jack’s Mountain in the
distance is seen sinking slowly towards the right hand ; while Terrace Mountain, the high knob
in advance of it, ends abruptly, throwing up a slight hump.

The features of erosion belonging to synclinal ridges and plateaus differ distinctly from those
characteristic of the anticlinal mountains. In the one instance the excavation or wash has been
across the edges of the strata, or approximately perpendicular to their dip, this being into the moun-
tain, the watery currents from it; in the other, or anticlinal condition, the push of the waters
down the slope has coincided partially with the outward dip of the beds. In the first case the
rocks have been comparatively protected from erosion, and therefore the ravines and gutters,
though relatively numerous, are seldom of great magnitude ; in the other, they have been in the
attitude to be most easily ploughed up at their outcrops, and hence we find such enormous
gashes in those crests and slopes of anticlinal and monoclinal mountains, whose strata thus dip
coincidently with the course of the croding waters.

The S.E. edge of the great table-land which margins the bituminous coal-field of the State,
and is called the Alleghany Mountain, is a good example of that excessive erosion visible in
all the higher synclinal plateans and ridges, consisting of nearly horizontal strata. As seen
from near Hollidaysburg (see Picture), it displays a remarkable amount of deep trenching from
its summit to its base. The Pennsylvania Railroad has its track through one of the ravines
here shown, with a grade of 104 feet per mile. 4

3. Monoclinal Ridges—Monoclinal ridges, or those whose strata all dip in one direction,
are numerous in all parts of the mountain-chain. For the most part they are the sides or
barriers confining synclinal or monoclinal valleys, and each therefore finds its counterpart in a
second ridge on the opposite side of the valley, containing the other outcrop of its own strata
dipping to an opposite quarter. Viewed as isolated masses, these ridges are nevertheless
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monoclinal, or possess a one-way dip. It is only where the two counterpart crests unite that
the resulting spur is synclinal or anticlinal, as the case may be. In all the mountain-chain
there is but one narrow-crested monoclinal mountain or ridge of any magnitude which has not
its counterpart, or the oppositely dipping outcrop of its strata, within the State, and that is the
Kittatinny, the features and great length of which lave been sketched already. To make the
rule of the basin, or rather the wave-structure of strata, universal—except in districts of original
obliquity of deposition—it can be shown that the formations of the Kittatinny Mountain, even
to some of their subordinate individual beds, rise again to the surface in the State of New York,
in the direction of Lake Ontario, passing beneath our whole mountain-zone, or only rising once
to disappear again, as a small anticlinal wave, in Montour’s Ridge.

The transverse profile of a monoclinal ridge depends essentially upon two circumstances—the
relations as to hardness and thickness of the several beds of rock entering into it, and the
inclination at which these dip. The hard rocks will form crests, and the edges of shelves and
terraces, and the soft ones, depressions between the crests, and also the floors of the terraces
themselves ; a steep or perpendicular dip is accompanied by a narrowness of base and a sharp-
ness of summit ; and by an approximation of the crests, if there be more than one, and it
causes the terraces to be slanting and narrow ; a gentle dip, on the contrary, spreads the
mountain both at base and crest, converts all but the primary summit into the margins of
terraces, and causes these shelves to be broad and approximately flat. From considerations
already presented, it must appear that the marks of erosion upon the two opposite flanks of a
monoclinal ridge must greatly differ. This may readily be seen by inspecting the map, and
some of the plates of scenery. The terraces or benches on the outerop or basset side of the ridge
are usually well defined, wherever the dip is neither too flat mor too near the perpendicular ;
whereas on the other, or dip side of the ridge, they are more vague and rounded. It is chiefly
in coal-fields, where there is a great inequality in hardness between the sandstones and the coals,
and especially in those where the strata have a moderately steep slope, that the benches are
clearly discernible on the synclinal aspects of ‘the hills. Wherever they are, they furnish, as in
some of the anthracite coal-basins of Pennsylvania, an invaluable key for detecting and tracing
the outcrops of the seams of coal. The downward carving or grooving of the opposite slopes of
such ridges is likewise very different ; so different indeed, in certain districts, that a shrewd eye,
practised in reading the geology by aid of the topography, will oftentimes infer the important
condition of dip of the strata by these features of the denudation.

Instances.—Besides the remarkable iustance of the Kittatinny Mountain, we may cite as
among the well-characterised examples of large monoclinal ridges, all those long, narrow crests
next exterior to the mountain-rims, enclosing the anthracite coal-basins, from which they stand,
usually, not a mile distant, insulated by a deep valley of soft red shale, and bounded outside by other
valleys of equally soft rocks. They are to the inner citadels of fuel like so many outer protecting
ramparts. All of these monoclinal'ridges are continuous with each other, constituting, in fact,
but one line of outcrop encircling all the coal-fields. This is readily seen. We may trace the
monoclinal crest from the Kettle Mountain east of Mauch Chunk, through the Mahoning or
Second Mountain to Sherman’s Knob or Cove Mountain, west of the Susquehanna; thence
through Peter’s Mountain eastward, and Berry’s Mountain back again westward to the Buffalo
Mountain near the Juniata; and thence again eastward by the Mahantango Mountain to its
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junction with the Line Mountain, and back westward to the synclinal knob which it forms with
the Mahanoy Mountain at the Susquehanna, and again eastward through the latter to the
Catawissa Mountain, and from the synclinal knob of this still eastward by the Nescopeck
Mountain to the anticlinal table-land, where this unites with the Wyoming Mountain ; and so by
this latter crest entirely round the Wyoming and Lackawanna coal-field, from whence we may
bring it across in a flat and tortuous outerop through the table-lands at the sources of the
Lehigh, until we enter the Nesquehoning Mountain, and then finally turn eastward and southward
round the Kettle to the point we started from.

West of the Susquehanna numerous long and narrow monoclinal ridges encompass the
anticlinal valleys and coves of that region all the way to Maryland. These lie in groups, which
are more or less complex, and the monoclinals of each group may be seen to thread into each
other in a manner very similar to the above-described winding about of the outer ridges of the
coal-basins. Those of the great north-western belt of anticlinal limestone valleys, including the
Kishicoquillas Valley, constitute one of the most remarkable examples to be met with in the
world, certainly the finest case in the Appalachian Chain of this winding into each other of the
monoclinal ridges due to the symmetrical disposition of the anticlinal and synclinal undulations
of the strata. Commencing with the Bald Eagle Mountain, say opposite Williamsport, we may
thread the monoclinal mountain - crest through ten successive anticlinal spurs, and nine
alternating synclinal knobs, by a beautifully regular zigzag progress S. to the spurs of Jack’s
Mountain, in Union and Snyder counties ; thence trace it S'W. as the crest of Jack’s
Mountain of Kishicoquillas Valley, and back again N.E. into the Seven Mountains; and
thence meander it through these into Tussey Mountain, and follow it as the crest of
Tussey Mountain to Bean’s Cove, at the Maryland State line, and back again N. through
Evit’s, Dunning’s, Lock, Canoe, and Brush Mountains into Bald Eagle Mountain, and along
this to the point of setting off. 1In this belt of anticlinal valleys it will be observed that the
outward projecting spurs are anticlinal, and the re-entering ones synclinal ; whereas in the
anthracite coal-region, where the interior valleys are of synclinal structure, the salient spnrs are
synclinal, and the re-entering ones anticlinal. And all these reciprocating, topographical
features are the simple consequences of the planing down to one general low level of mighty
systems of crushed waves, or parallel flexures of the strata; the waves of the one, or anticlinal
region, have had their hard upper rocks worn through into lower softer ones ; the waves of the
other, or synclinal coal-district, have had their soft upper rocks cut away into lower harder ones.

Valleys—As already intimated, the valleys of the Appalachian Chain are of all the three
classes which belong to a region of undulated strata; namely, Anticlinal, Synclinal, and
Monoclinal. They are, indeed, but the superficial depressions caused by extensive grooving by
water of the same waves of the crust which include the ridges. It is obvious that, as the
formations consist of alternately hard and soft, or resisting and removable deposits, a mere
difference in the general depth to which the denuding watery currents were able to plane down
the crust-waves, into which these strata were undulated at their elevation, would determine for
each individual convex and concave flexure whether it would become a valley or a ridge. If at
the time of their last retreat, or at that stage when their cutting power ceased, the moving waters
were in contact with soft mud rocks, or as yet unconsolidated limestones, they would leave a
permanent valley, whether they were just deserting the back of an anticlinal or convex wave,
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or the bed of a synclinal or concave one ; and if, on the contrary, they were in contact with
less removable materials, sandstones and conglomerates, they would leave a permanent ridge
or platean, whether the flexure were an anticlinal or a synclinal one.

Anticlinal Valleys—Anticlinal valleys are of two classes—1st, Those which terminate in
coves, or are enclosed at their ends as well as sides by mountain barriers or ridges ; 2d, Those
which are open at both extremities, and are insulated at their sides only, by ridges of synclinal or
monoclinal structure. Nearly all the larger valleys of the mountain-zone of Pennsylvania belong
to the first class. After what has been already stated concerning the erosion of anticlinal flexures,
and the scenery of anticlinal valleys, no further description of them is here needed, beyond a men-
tion of an interesting difference between them and the synclinal valleys in the contour or profile
of their beds. While the synclinal basins are strictly trough-shaped, or have their line of greatest
depression of surface in their middle or near the synclinal axis of their strata, these anticlinal
valleys are for the most part raised in the centre, and have two lines of depression—one at the
foot of each bounding ridge. They constitute the class of excavations termed by Buckland and
other geologists, Valleys of Elevation, and when elliptical and not too much elongated, the visibly
dome-shaped contour of their beds entitles them to this appellation. Being excavations in the
summits of convex or anticlinal waves, they may not unfitly be called Valleys of Llevation and
Erosion, as the denuded synclinal troughs, or those in concave flexures, may be styled Valleys of
Depression and Erosion. This bulging of the more central tracts amounts, in some instances, where
the denuding waters have encountered a resisting underlying stratum at the anticlinal axis, to a
positive ridge. All gradations of profile, from gently arching to prominently ridged in the centre,
are to be met with in the anticlinal limestone valleys of the mountain-chain west of the Susque-
hanna. Being well defined by name on the geological map of the State, and by the pale-blue tint
employed, it is not expedient in this place to do more than call the attention of the reader to their
topographical structure. Their physical features will be fully sketched in connection with the
geological descriptions to be given of them in future chapters of this work. The arched form of
surface distinctive of the larger anticlinal valleys of Clinton, Centre, Mifflin, Blair, and Bedford
counties, and the cavernous structure of the great magnesian limestone formation of which they
chiefly consist, combine to divert a large proportion of the atmospheric water they receive,
from their higher middle tracts towards their sunken margins. By a drainage chiefly subterranean,
these central tracts in Nippenose, Nittany, and Penn’s valleys, in Morrison’s Cove, and indeed in
several others, are seriously deprived of superficial streams, and their soil is dry and barren, while
their borders, on the contrary, are most copiously supplied with gushing springs and large brooks
of filtered, sparkling water. So deficient in irrigation, and therefore unsnitable to agriculture, are
the central high grounds, that they usnally go under the name of “ The Barrens.” Their soil is
for the most part sandy, being derived from the disintegration of the very arenaceous lower beds
of the magnesian limestone, and no doubt this quality concurs with the underground drainage
above adverted to, to give them their prevailing sterility. It has been proposed to seek a remedy
for this by sinking artesian wells, and in one or two instances sufficient supplies of water have
been thus procured to render farming profitable, where previously it was not practicable. It is
manifest, however, from the facts here stated, that the geological conditions are adverse to the
procuring easily of a full supply of the subterranean water by such artificial means ; the anticlinal
or arching dip of the strata, and their cavernous nature, being most inimical to the success of

!



VALLEYS. 17

artesian wells. Positions may be found, however, on the slopes of these barrens or central ridges,
where the water will rise nearly to the surface by its own hydrostatic pressure ; and in some anti-
clinal tracts there is a flatness, or actual basining of the rocks at the summit of the anticlinal
arch, which, where it exists even locally in these valleys, may sometimes, despite the multitudes
of fissures and caves in the limestone, render artesian borings profitable.

The picture of Millikin’s Cove, from Dry Ridge, displays at a glance the extent to whlch the
waters were able to scoop out a valley in the crest of an anticlinal wave.

Synclinal Valleys— Like the anticlinal valleys, the synclinal are of two classes ; those which
are encompassed by a rim of hard strata, and those which are open at one or both extremities.
The several anthracite basins are good examples of the class of closed synclinal valleys both
straight and curved, and both simple and complex in structure. The basin enclosing the coal-
ficld of Broad Top Mountain, in Huntingdon and Bedford, is another good instance of a sym-
metrical yet complex valley of this class. Many lesser ones will be mentioned in the detailed
description of the geology. A curious example is the mountain-basin of Scrub Ridge, in Fulton
County ; this valley being a shallow depression within an insnlated mountain-plateau, ruptured
at one side by a deep ravine.

Of the other class of synclinal valleys, or those not enclosed at either end, there are several
striking examples within the mountain-chain.” One of the largest of these is the long valley or
narrow plain which commences at the Susquehanna, opposite the western end of the Mahanoy
Mountain, and ranges across the Juniata, as the valley of Tuscarora Creek, to the end of Scrub
Ridge, above referred to. This may be regarded as a prolongation of the same synclinal trough,
which embraces the Shamokin Coal-basin. Another very similar valley of the same structure
is traceable through even a longer distance from the Catawissa Mountain, in Columbia County,
across the Susquehanna, at the junction of its two great branches, and thence through Snyder,
Huntingdon, Mifflin, and Fulton counties, even into Maryland, between the Black Log and
Shade group of anticlinals on its one side, and the anticlinal ridges of Montour’s Ridge and Jack’s
Mountain on the other. Its central.portion is called the Lewistown Valley ; and as it is there
obstructed by several local ridges, the whole may be as properly viewed in the light of a chain of
valleys as in that of one single continuous trough. There is nothing especial in the scenery of
this class of valleys to call for particular deseription.

There is a subordinate class of valleys allied to these—valleys which are open only at one
end, and usually forking there into two branches, and closed at the opposite extremity by ridges,
or the summit of some anticlinal plateau. These may appropriately be called Synclinal Coves. A
brief inspection of the topography shown on the geological map of the State will display the
positions of a number of such half-shut-in valleys of all dimensions. Several large ones will be
seen opposite the western terminations of the anthracite coal-basins, and the reader will note a
series of them in Union County, penetrating westward from the general plain of the district, be-
tween the beautifully symmetrical antlchnal spurs, in which the mountains of Mifflin and Centre
counties there terminate.

The scenery of these coves is usually striking and attractive, from the exquisite regularity of
the curves by which the bounding ridges slope down into the bed of each glen, or further out into
the plain that forms the middle distance of the picture.
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There are two kinds of these open synclinal valleys,—one terminating, as in Union County,
in a level country ; the other subdividing or forking by the introduction, near their mouth, of a
synclinal ridge or mountain, which itself is sometimes but the terminal knob of another synclinal
cove of similar structure. Our map displays near the Susquehanna three interesting examples of
this arrangement of spoon within spoon, opposite the terminations of the three first coal-basins—
those of Dauphin, Wiconisco, and Shamokin. The two branches into which each synclinal cove, '
thus divided in its middle by a mountain basin, bifurcates, are both of them monoclinal valleys,
or valleys, all the strata of which dip in one direction—that is, towards the synclinal axis of the
parent valley prolonged.

Monoclinal Valleys—The third class of valleys consists, according to our joint topographical
and geological classification, of those in which, as above stated, all the strata dip in one direction.
In a region so regularly undulated as the Appalachian Chain, they are almost invariably very
long and slender, and of uniform average width ; they are, indeed, merely excavations or deep
trenches on the sides of the anticlinal or synclinal waves, and not on their summits or in their
troughs, as are the other two kinds. Wherever the formations are greatly contrasted in their
capacities for resisting the scooping power of moving water, these valleys are proportionately
deep below the parallel crests which confine them, but in the same group of formations they are
relatively narrow or broad, according to the steepness or flatness of the dip of the rocks, while
their height or level above the average plane of the country is the greater in proportion as this
dip is less. The chief variety of feature to be met with in these valleys is in the carving of the
slopes of their bounding ridges. In many instances this is very beautiful and picturesque, espe-
cially where the valley is large and very long, and confined by mountains, whose crests possess a
gentle curve.  If, in such cases, the observer stands on some buttress or more projecting station
midway up either slope, he may often feast his eye upon a long superb perspective of indented
mountai-sides. ~ For a reason already intimated, the ravines and terraces of the two enclosing
barrier-ridges will offer essentially different profiles: the one set, belonging to strata dipping
away from the valley, will be sharply escarped and trenched ; the other, pertaining to beds of
rock dipping into the valley, or with the slope of their own side of it, will be more delicately and
faintly grooved and modelled ; and thus a rich diversity of contour is frequently to be seen,
where the topography is of the simplest kind, and the geological structure, or dipping of the
strata, undergoes no change.

We get a good view of a monoclinal valley, that of the Mauch Chunk Creek, between the
Mahoning and Sharp mountains, from a buttress of the latter, called Mount Jefferson, at the head
of the inclined plane of the Mauch Chunk Railroad.

Instances—By far the longest valley of the monoclinal class is that which lies immediately
N.W. of the Kittatinny Mountain. In strictness it stretches the whole distance from the Hudson
River at the end of this mountain, which in New York is called the Shawangunk Range, to Perry
County, west of the Susquehanna. Throughout its N.E. half, where it is bounded N.W. by
the Pokono Mountain, and the whole way thence to the Schuylkill, it is a somewhat broad
belt, and contains generally at least one subordinate anticlinal flexure, so that rigidly it is not a
monoclinal valley. Toward its western end, however, it contracts, and runs to its termination
without any deviation in its strata from their usual steep north-west inclination. This valley
contains much fine scenery of the kind characteristic of its class, additionally diversified by the
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presence, on the one hand, of bold spurs entering it from the Kittatinny Ridge, and, on the other,
by great bastions of the Pokono.

Next in magnitude is the long curving valley immediately at the S.E. base of the
Alleghany Mountain. This begins in Lycoming County, with the rising of the Bald Eagle Moun-
tain, which confines it on one side. There, and in Clinton County, it is watered by the broad
and placid Susquehanna, and by several large tributary streams entering it through deep passes
in the plateau on its north. Further forward to the S.W. it leaves its graceful curvature of line,
and runs almost absolutely straight between the Alleghany Escarpment and the sharp crest of
the Bald Eagle Ridge, nearly to the termination of the latter in Blair County. Throughout this
central part of its course it possesses the monoclinal structure on a scale of grand simplicity.
Turning more southward in Blair, the valley widens by a curious offset in its mountain barrier
at the ridge called the Lock Mountain, and further on it dilates again by another offset of the
same ridge near Bedford. The rising of Wills’ Creek Mountain presently reduces it, however, to
its average dimensions, and approaching the State boundary of Maryland, it divides into two
branches, losing its monoclinal structure by the admission of the synclinal basin of the Potomac
Coal-field. In Lycoming and Clinton this grand deep trench in the strata embraces a few trivial
undulations which modify its topography, diversifying its northern and central tracts, with a few
small picturesque ridges of limestone. Again, in Bedford County, the introduction of one or
more short waves of the strata, near the foot of the Alleghany Mountain, causes the presence of
more than one knob and stony-crested ridge. Besides these more marked exceptional features,
the valley exhibits throughout its entire N.W. border, a multitude of low hills, carved
from out the base and lower slope of the Alleghany Mountain. These are well shown in the
picture of the front of the Alleghany and the country at its base, taken from near Hollidaysburg.

It is not necessary to enumerate here the many long and slender monoclinal valleys which
begird the anthracite basins, like so many moats enclosing walled cities. The geological map
exhibits them in all their curious symmetry, and the descriptive details hereafter to be given will
set forth their more special features. Wherever there exists a basin within a basin, or one anti-
clinal valley within another, two such monoclinal valleys, one on each side, will be seen to
occupy the spaces between the rims of the inner and the outer ridges.

DIFFERENT CLASSES OF SCENERY IN THE MOUNTAIN-CHAIN, AND THEIR RELATIONSHIPS
TO THE PHYSICAL GEOGRAPHY AND GEOLOGY OF THE REGION.

The kinds of scenery most characteristic of the larger anticlinal and synclinal valleys have
been already alluded to, but it will be instructive to sketch succinctly the several classes of natural
pictures to be met with in the Appalachian Chain, with somewhat more of geological method,
avoiding a repetition of what has been already described.

Scenery commanded by Anticlinal Mountains—Beginning with the views distinctive of the
anticlinal belts—mountains and valleys—we will, in the first place, conceive ourselves standing
on the summit of a simple or unbroken, long, narrow, anticlinal ridge. ~Stationed anywhere near
the central swell of its crest, and commanding an unobstructed sweep of vision, we may usually
behold a very interesting panorama of mountains. Looking across the chain in either direction,
the eye descends the long, beantifully-curving, flattening slope of the mountain-side from a craggy
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foreground, over gnarled and wind-distorted trees of stunted growth, to timber growing I;rogres-
sively denser and richer, till low towards the foot, and in the valley, the forest spreads away in
broad and dense luxuriance. Beyond the adjacent valley or narrow plain rises a counter-slope of
another mountain-ridge similarly clothed with woods, and ending in a stony ecrest of nearly equal
elevation with the summit we are upon. Our position is, however, somewhat higher than the
erest-lines of the monoclinal and synclinal ridges around us, and the eye travelling aeross them,
and through the notches which here and there indent them, or beyond their points, sees ridge sue-
ceeding ridge, and valley behind valley, grouped in a far-receding perspective, like majestic waves
on a storm-tossed ocean. The upper slopes of the mountains being for the most part elothed with
forest, this resemblance to some vast sea, heaved into enormous billows, is rendered all the stronger
from the monotony of the eolour which elothes the wide scene. It is only in the nearer distances,
especially in the valleys beneath us, that this monotony of tone is relieved by other brighter tints,
by clearings, cultivated fields, the rich browns of the ploughed earth, and the gayer green of the
meadows. It is delightfully interrupted by a feeling akin to surprise when the eye catches
sight, through some deep noteh or opening, of a patch of cultivated valley, with its farms and
dwellings smiling in the sunshine amid the dusky green of the seeming wilderness.

Let us now suppose that the beholder, sated with these broad mountain-top views, turns to
gaze in the direction of the trend of the crest upon which he is standing, or towards the north-east
or the south-west. To open these longitudinal views from foreground obstruetions, he will usually
travel along the summit and station himself somewhere upon thelong drooping end of the moun-
tain, though at as high a level as possible. There he will be greeted by a scene which seldom
fails to interest and delight him. Very different from the previous, it is a pieture of long receding
valleys instead of opposing mountains. Centrally in the nearer parts of the landseape is the
regularly-tapering forest-elad ridge upon which he stands, and beyond it a wide noble panorama,
formed by a girdle of mountains, converging to the distant vanishing-point of the picture in a
swelling peak, or gracefully rounded summis, the highest object in view ; and all between this
background and the hill on which he is stationed, the more or less cultivated plain or valley
stretches before him, and dividing at the lower point of the ridge, passes to the riglit and left of
him. He is looking,in fact,towards the head of a great anticlinal eove hetween the mountains,along
an anticlinal valley many miles in length, which, bounded by symmetrical mountain-slopes, opens
towards him, and divides at his feet. In some instances, asin Centre and Mifflin Counties, these
coves are simple, and we look along but one slender valley elosing up in the distance ; but this
style of seene has many modifications, and there are numerous examples where, besides the prin-
cipal valley stretehing in front of us, we look forward past the ends of synelinal ridges, right and
left, into other parallel plains. Of this character are the beantiful semi-panoramic pietures to be
seen whenever we are at the trouble to aseend to some high elear spot on the N.E. point
of Shade Mountain, in Snyder County, or to a similar position on the Tuscarora Mountain, in
Juniata. A little study of the topographieal features represented on the map, will suggest many
other choice points of view of this description ; indeed, there is scarcely an elevated anticlinal
ridge within the portion of the chain west of the Susquehanna which does not, from one or both
of its extremities, command a superb view of valleys and their bounding ridges, seen in the
direetion of their length in prolonged perspeetive.

The interest belonging to this elass of scenes is frequently mueh enhanced by a singular
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structure in the ends of the anticlinal mountains, from whence the beholder is supposed to be
looking. Through geological causes, hereafter to be explained, the point of the mountain,
instead of tapering off simply and smoothly, sinks with a beautiful crest-line to a certain spot,
and there ceases, plunging, as it were, into the centre of a little crescent-shaped or horse-shoe
valley, which closes around it, and projects its two horns or prongs backwards, to coalesce with
either base of the mountain. Where the mountain ends somewhat bluntly, as the Shade
Mountain in Snyder, and Jack’s Mountain in Huntingdon, do, this crescent-like rampart in the
foreground of the picture, steep and often craggy on its inner slope, and smoothly declining on
its outer, is a beautiful addition to the scene. Where the mountain terminates acutely, as
the Tuscarora Mountain does at its S.W. extremity, or as the Black Bog and adjacent Blue
Ridge do at both ends, the appended ridge has, in its ground-plan, almost the form of a long and
slender dart, projecting a keen point into the valley, and its two barbs, backwards, towards the
main ridge.

There is another interesting class of scenes commanded by the anticlinal mountains, in which
long anticlinal valleys or coves terminate. These points of view are the peaks or swelling knobs
before spoken of, as occupying the middle points of the pictures, beheld by looking from the
ends of anticlinal spurs up the anticlinal valleys. Let the reader, studious of interpreting the
relations of the scemery of the mountain-chain to its topography, imagine himself standing at
the head of either of the anticlinal coves which intervene between the western ends of our
anthracite coal-basins. Let him, for example, stand at the junction of the monoclinal ridges,
Peter’s and Berry’s Mountains, or at the union of Mahantango Mountain with Line Mountain.
He will observe two very different scenes, as he gazes eastward or westward. Eastward, he
beholds a picture very similar to those before described, as seen from the ends of the insulated
anticlinal ridges, only much more circumscribed, for he looks into a short anticlinal cove
forking to his right and left into two narrow monoclinal valleys. But westward he gazes over a
landscape of far wider scope ; he sees the two monoclinal ridges, at whose elevated point of
‘Jjunction he is standing, diverge and recede before him in gentle curvature, like the bulwarks of
a great ship viewed from the end of the forecastle; while subsiding in front of him there
stretches a long, expanding valley, hilly, and covered with wood in its nearer, narrower end, but
smooth, cultivated, and gay with farms and villages in the distance; and he catches here and
there the silvery surface of one or both of the main streams which flow from him along its
margins, or perhaps that of the main Susquehanna. River itself. Centrally, in the background
of the scene, appear the ends of high-swelling anticlinal mountains, on the extremity of one of
which we have before supposed him stationed, and gazing towards the very spot from which he
is now looking. ]

If our traveller, still restricting his attention to the commanding points of view afforded
by the high anticlinal ridges and knobs of the country, chooses, in the same district, one of the
points of junction of the monoclinal ridges which immediately invest the anthracite coal-basins,
shifting his station from the outer to the imner barrier of the coal-field,—if he chooses, for
example, a spot on the high anticlinal plateau west of Tremont, or any similar geological
locality,—he will have before him a very curious and interesting scene. At the head of a crescent-
shaped rim of mountain, he gazes into a deep crescent-shaped valley called “the Kettle,” and
across the middle of this beautiful valley, looks upon a broad, swelling, anticlinal mountain, the
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very same upon which he had his previous station. The deep moon-shaped valley before him
throws forward its two horns to embrace the broad mountain in front of him, each running
indefinitely into the distance, as a straight and narrow monoclinal valley between two sharp-
crested monoclinal ridges, into which the anticlinal knob soon diverges. If his perch is high
enough, he can look along their narrow summits, and into the valleys between them, counting
four mountain-ridges and three enclosed valleys. In the middle of the wide picture he catches
a distant view of the expanding anticlinal plain or valley, which nearly filled the scene at his
previous station, and right and left of it he beholds the narrower side-valleys prolonged from the
crescent-shaped “ Kettle” below him.

If, instead of selecting a series of stations on the broader anticlinal waves of the surface, our
traveller chooses his points of look-out at the head of one of the slender limestone coves west
of the Susquehanna, he will meet with a series of views very similar in their general features
to some of those just described, but differing in the comparative slenderness of the valleys along
which he will gaze. Planting himself back from the immediate head of one of these coves upon
the next ridge, as he did in a previous instance, he sees before him, not a deep crescent-shaped
Kettle or valley, but a very interesting crescent-shaped plateau, or mountain-floor, or upper cove,
beyond which he looks into the lower principal one. Some of these mountain-coves in Centre
and Union counties are indeed somewhat depressed at their ends, and therefore approach a
little the anticlinal “ Kettles” in their scenery and topography ; and in truth the industrious
explorer of these features of the chain may find them of every gradation, from deep « Kettles”
to high level crescent-shaped mountain table-lands, as the conditions of stratification permit. If
the soft stratum forming the excavation is very thick, and the dips moderately steep, a wide
deep valley is the consequence ; if it is thin relatively to the hard formations embracing it, and
the anticlinal flexure is gentle, an elevated crescent-shaped platean is invariably met with.

Scenery from Synclinal Mountains—The kinds of scenes visible from the summits and sides
of the straight-backed and level synclinal and monoclinal ridges of the Appalachian Chain are,
for the most part, so identical with those already described, as seen from the tops of the anticlinal
ridges, that it would be superfluous to attempt to depict them. Nor is it necessary to sketch the
features of those which are beheld from the terminal synelinal knobs or basins, looking outwards
into the valleys and plains, further than to indicate wherein they differ from the scenes beheld
from the points of the anticlinal ridges. "We have seen that the latter, embracing great longitu-
dinal views of the anticlinal valleys, are bounded by the ridges which enclose and terminate
these coves ; they of course take in the most terraced slopes of the adjacent mountains. The
other class of scenes, or those of the synclinal belts, likewise sometimes terminate in cove-shaped
valleys, though they more frequentlylook out into plains and valleyswhich are not closed in the dis-
tance by any converging ridges. The terminal knobs of the synclinal basins being loftier than the
drooping points of the anticlinal ridges, these first-named stations offer altogether the widest
and most panoramic mountain-pictures to be grasped by the eye ; and they have this further
superiority over the other class of summits, that they control unobstructed views in all directions
outward from the basins to which they belong, into the longitudinal plains included between the
receding anticlinal summits in one direction, and inward in the other, to embrace the features of the
mountain-troughs at the ends of which they are seated. The outward view, or that which we get
upon gazing off from the synclinal basin, whether it embraces a cove or an unclosed valley receding
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to the horizon, shows the anticlinal mountain-slopes in their least indented and terraced aspects,
unless where these slopes belong, as in the case of the Tuscarora, Shade, and Blue Mountains, to
ridges grooved along their crests, when they are deeply notched and ravined. In such instances
the perspective is very fine, as the reader may infer from inspecting the picture of the Lewistown
Valley, and such others as show the indented flanks of the ridges of this order. Another
characteristic feature of these scenes is the deepness of the valley in the front of the picture,
or that in which the synclinal knob terminates. Ending more abruptly than the anticlinal
spurs, these synclinal mountains usually overlook steeper slopes and deeper valleys on their
outer sides.

Some of the most commanding points of view of this class are the terminal knobs of the
several Anthracite Coal-basins; but precisely as we found, in the anticlinal stations connected
with these basins, two different classes of commanding summits—one set belonging to the exterior
rim of mountains, the other to the interior rim, or that immediately enclosing the Coal Valleys,—
so here, we find among the synclinal knobs two similarly related kinds. Each description
of summit commands, of course, two classes of scenes, one in the direction from the Coal-basins,
the othier in that towards them.

Views from the Ends of the Euxterior Basins.—Let us, for the sake of more clearly under-
standing the scenery connected with the great synclinal belts or basins of the mountain-chain,
conceive ourselves standing on any one of the five terminal knobs in which the outer mono-
clinal ridges encircling the coal-fields unite towards the west—namely, upon the ends of the
Cove Mountain, the Buffalo Mountain, the Mahanoy Mountain, the Catawissa Mountain, or
the Shickshinny or Knob Mountain ; or suppose ourselves in a corresponding position to the
Broad Top Coal-field on a knob of Terrace Mountain, or that of the Harbour Mountain. From
either of these high stations we can command one view from and another fowards the coal-
field to which the mountain-barrier is related. The outward view is wide and panoramic,
embracing, in the middle of the picture, a long synclinal plain, extended, with gradually-
narrowing borders, almost indefinitely before us, or finally closing by the approximation of
the anticlinal ridges which confine it. To the right and left of the picture lies a broad
valley, formed by the forking of this broad synclinal plain, at the base of the knob upon which
we stand.  All the mountain features, enclosing the main valley and these its two branches, have
the soft curving lines, and graceful smooth slopes, distinctive of anticlinal ridges or convex
undulations of the strata.

The inward or other view is wholly different : usually far less comprehensive, it is much more
curious and striking. In nearly each of the localities mentioned, the station is sufficiently
elevated to enable us to embrace, at one glance, the entire structure of the mountain trough,
upon the extremity of which we are perched. From our very standing-place, the high mountain-
knob slopes down in a majestically flowing curve, first softly convex, and then concave ; and on
either side it expands, throwing out two wings, which, descending and contracting in breadth,
* sweep, bending away, till they become two sharp, craggy, monoclinal crests. As the bed of the
valley descends, these enclosing ridges sink also, but more slowly, and grow narrower, straighter,
and more parallel ; and now we behold a structure which may be aptly likened to the bow of a
stupendous boat, or to a huge cradle built for holding and launching some colossal ship ; the
difference in the dimensions being, that here miles answer to fathoms. This ability to scan with
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one look the vast natural trough; to gaze downward along the high mountain-walls which
enclose it, to behold all the planking of the ship’s great hull ; the graceful divergence of her bul-
warks, the beautiful convergence of her sides towards the central line or keel, and her far-stretch-
ing length, never fails to fill the beholder with a sense of elation and surprise. But the scene here
sketched carries this curious resemblance no further than to the middle distances ; for within
a few miles, and in some instances at a less space, there rises in the centre of our fancied boat a
mountain-knob, the synclinal termination of the enclosed coal-basin, and from this spot forward
the outer trough is parted into two contracted monoclinal valleys, the same which have been
already described as branches of the beautiful crescent-shaped anticlinal valleys designated
“ Kettles.” The inner basins, or those immediately embracing the coal strata, containing no such
central features, but being trough-like throughout, present, when seen from their terminal syncli-
nal knobs, this resemblance to a ship or boat far more exactly. To the description of these we
shall come presently.

Views from the Ends of the Interior Troughs or Coal-Basins.—Shifting our position along
any of the synclinal belts, including the narrow coal-basins from the termination of the outer
mountain-barrier to the end of the inner one, or that belonging to the immediate rim of the coal-
field, we enjoy, as in the previous case, a view of two remarkable but very different scenes. One
of these we behold when we look from the coal-field into the synclinal cove which encompasses the
mountain summit upon which we stand ; the other opens itself on gazing in the opposite direc-
tion into the coal-basin itself, which stretches away, descending and expanding, almost from the
spot we occupy.

The first or external picture is that of a symmetrical cove, bounded and closed by two con-
verging mountain-crests. Stationed in the centre of the trough, we look along the valley and see
its bed gradually contracting and rising as it recedes from us, until if lifts itself like the stem of
a sharp canoe into the high peak which bounds our view in the distance. The scene is very

“analogous to that already described, as visible from an anticlinal ridge, when we look lengthwise
into an anticlinal cove, with this difference, that we are standing on a loftier point, and behold a
much more boat-like contour in the bed and slopes of the valley before us. The whole carving
or modelling of the valley is different ; it has the softness and delicacy of curve characteristic of
the synclinal structure, due to an accordance between the slope of the strata and the slope of the
waters which cut them ; whereas the valleys and coves of anticlinal structure are more boldly
seamed and distinctly terraced, through the reverse relation of the dip of the strata to the course
of the scooping waters.

One of the finest of this class of views is that from the end of the Dauphin Coal-Basin;
another is that of the Valley of Zerbe’s Run from the end of the Shamokin Basin, and a third is
from the top of Mount Pisgah into the Lehigh Kettle.

The other or interior scene, that of the inner valley or coal-basin, is, in its simple grandeur,
perhaps the most impressive of all. Standing on any of the mountain-swmmits in which, by
the closing together of their narrow barriers, either the Schuylkill, the Shamokin, or the
Wyoming coal-field terminates, and looking into those valleys, the beholder sees a structure
singularly like the deck and bulwarks of a gigantic ship scanned lengthwise from the bow-
sprit ; his point of view is relatively as high above the crests of the ridges which diverge
right and left from him, and then trend away nearly -parallel for miles towards the waist
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of the symmetrical skiff-built valley, as when upon the stem of an actual vessel he plants
himself on the butt of the bowsprit, and overlooks the taffrail, the forecastle, and the deck. Of
this elass of scenes none are finer than that from Mount Pisgah, near Mauch Chunk, into the
Lehigh Basin ; that from the end of Bear Mountain into the Wiconisco Basin ; that from the
knob of the Mahanoy Mountain, looking into the Shamokin Basin, and that from the Shickshinny
Mountain, gazing into the Wyoming Coal-field. In some cases a shoulder or platform on the inner
side of one of the bounding ridges of the trough-shaped valley projects sufficiently forward into
the valley, and is high enough, to afford a fine general picture of its interior. Such a view of the
eastern half of the Pottsville Coal-basin, or first Great Coal Valley, is procurable from the Lehigh
Summit Mines looking westward. It is especially instructive in displaying the slenderness of the
mountain barriers of the valley and the narrowness of their crests. The Locust Mountain and
the Sharp Mountain are well seen in profile at the notches or gaps through which the Little
Schuylkill enters and passes out of the basin. (See the Plate.)

SCENERY AND STRUCTURE OF THE MOUNTAIN CRESTS.

Having in the foregoing paragraphs sketched the general features of the several kinds of
scenery visible from the anticlinal and synclinal summits, it will be instructive, before leaving these
and descending into the valleys and the passes through the ridges, to look at the crests of the
ridges themselves. ’

1. Aunticlinal Crests—The mountains of anticlinal formation, when not truncated, have their
crests usually very smoothly and regularly rounded. They are wider for the most part than those
of the monoclinal ridges, but narrower than those of the synclinal, and they are commonly less
flat than either ; indeed, every portion of the top may be said to have some curvature. Their
local topography is therefore not interesting, though the distant views they command are
unobstructed by any inequalities in the foreground. But when truncated or trenched along their
crests, their local scenery is oftentimes pleasing and curious. If the tourist wishes to explore such
a mountain, with a view to a knowledge of its topography and its geological contents, he will set
out at one extremity, ascend the crest-line along the anticlinal axis to the high point where the
crest divides, and the long oval valley or spoon-shaped mountain-basin begins, and there pause
and scan the exquisitely beautiful curvature of the lines of the surface of the shallow mountain-
vale. If the anticlinal structure is symmetrical, in other words, the two slopes of the anticlinal curve
of the stratanearly equal, he will perceive a remarkable evenness and equality in the soft slopes of
its two borders. If the ridge is denuded of its timber, he may, from his high station, see along its
entire length, and grasp the beautiful oval curve of the narrow crest or ledge which encircles it.
In some instances it will have the regularity of a most accurately carved, shallow skiff ; in others,
one or both of its sides will be notched, and opposite to each opening will occur a depression
in its bed. Not unfrequently the converging slopes of this trough in the top of the mountain will
descend towards each other by successive stages, and not continuously, and the terraces corre-
sponding in height, and looking like the benches in a boat, will suggest the similitude to a skiff
still more strongly. The explorer may follow the central line or anticlinal axis through the middle
of the high valley, and there examine the lowest strata which the denuding waters have been
able to cut into upon the back of the uplifted wave ; and to seek the very lowest, he will go to
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the depressions opposite the lateral notches. Again he may walk along either of the narrow crests
enclosing it, and obtain superb views of the external country, and, by merely turning his head, find
relief from the fatigue of a vast and complicated picture, in the simplicity, quietness, and home-like
nearness of the little mountain-valley at his side. Following the more unbroken of the two crests,
if one of them is notched, he will pass in succession the points opposite the openings in the other,
when his eye, previously hemmed in by the rim of the valley, which is seldom more than two or
three hundred yards distant, will catch with surprise and pleasure the far-off plains and hills,
with their brightly tinted farms and houses, and frequently a shining river. Such are the con-
trasts which refresh the geologist while toiling along the summit-ledges of the anticlinal ridges
which so abound in the Appalachian Chain. ;

2. Synclinal Crests—The tourist finds the ascent of the synclinal ridges more abrupt and
arduous than that of the anticlinal ones. He meets with some, retaining a simple, narrow,
straight crest-line for many miles. There is one such, called the “ Dwiding Mountawn,” between
Path and Anderson’s Valleys in Franklin County. The slender terminating ridge of the Dauphin
Coal-basin is another ; and the Hole Mountain, in Lebanon, a third ; though few of them are like
the latter, insulated from other ridges. In the great majority of instances, the single-crested hills of
synclinal structure are merely long spurs, separating anticlinal valleys, and expanding into basins
by the division of the crest into two monoclinal ones. The" styles of scenery visible from both
the terminal knobs, and from the points of bifurcation of these high synclinal spurs, have been
already sketched. But some of the synclinal ridges have the form of long and very narrow
mountain-troughs ; that is to say, they have been truncated, or hollowed at their crests into
slender oval basins, bounded by two adjacent, parallel, monoclinal ledges. A good example of
this structure is to be found in the ridge in Franklin County, terminating in Parnell’s Knob.
The local scenery of such a trenched synclinal summit is very analogous to that already depicted
as belonging to the similarly truncated, anticlinal mountains. The slender, elevated, oval valley
lLas the same spoon-shaped terminations, and the same notches in one or both of the barriers
confining it. It differs chiefly in showing no platforms or benches on its slopes, and presenting
altogether smoother and softer concave lines.

8. Monoclinal Crests—The mountain summits of the monoclinal ridges, when longitudinally
explored, are fully as interesting as those of the other classes. They indeed abound in a richer
variety of immediately local pictures. This diversity mainly depends, however, upon geological
conditions, that is to say, upon steepness in the dip of the strata, and especially upon a wide
difference in the relative hardness or susceptibility to erosion of the materials of the mountain.

Where these are nearly homogeneous, the crest is for the most part monotonous in its features,
being simply rounded like that of an unbroken anticlinal summit ; but where they are in strong
contrast, the mountain-top is full of variety. To picture more clearly the appearance of these
crests, let us suppose ourselves tracing one of those which bound the southern or middle anthra-
cite coal-basins, where an extreme difference of hardness exists between the massive conglomerates
and sandstones, and the thick coal-beds and clay-rocks, all composing the Lower Coal-measures.
We will imagine ourselves proceeding westward, along either the Sharp Mountain or one of the
ridges enclosing the Wiconisco or the Shamokin Basin. The average width of the actual top of
the mountain is seldom more than 100 yards. It is frequently much narrower. This top is
approximately level, but it is picturesquely broken up into a succession of long narrow floors or
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strips of smooth surface, each seldom more than 30 or 50 feet broad, standing at slightly different
levels, and separated by long, narrow, jutting crags, or ribs of hard and naked sandstone or
conglomerate, broken at their outcrops into enormous blocks. Pursuing a zigzag course across
the summit from one smooth floor over a strong reef to another floor, we soon ascertain which is
the highest ledge, and gazing thence, we are able to mark the exact profile or configuration of the
mountain-top. Stretching before us and behind us, are usually three, or four, or five of these
nearly horizontal floors or terraces, each with its supporting craggy rib of conglomerate. The
perspective is extremely curious and picturesque. If a sparse growth of gmarled chestnut oak,
black oak or chestnut, shades as usual the summit and sides of the mountain, we behold long
vistas or alleys among the trees, marked out by these alternating smooth and rocky strips.
Shifting our position to a ledge on the outer verge of the mountain, we overlook an extremely
steep and stony slope, and may discern one or more similar, but less level and well-defined
benches or terraces at different levels below us, and beyond these a progressively smoother
surface, growing steadily flatter, and covered with a denser forest all the way to the base. If now
we cross the crest to the brow or shelf, looking into the basin, we behold a much less steep and
rugged flank ; the benches are more numerous—each marks the outcrop of a bed of coal—but
they are slanting, and comparatively indistinct, and the bushes and trees are thicker upon them.
Advancing along the top of the ridge, and choosing for our path either the highest smooth floor
or the top of the most projecting stony rib, we follow it for a distance, perhaps of some hundreds of
yards, when it changes its relative elevation above those adjoining it, or disappears to permit some
other bench or ledge to form the actual comb of the mountain. Thus our journey offers a con-
stant succession of new local pictures, the path we are tracking leading us from a smooth floor,
clothed with soft herbage, to reefs and cliffs, and back again alternately,—sometimes to one verge
of the mountain, to open one broad landscape to our view ; sometimes to the opposite verge, to
substitute another, and even wider picture ; or again, along a high central crest, from whence we
command both scenes, and can unite them into a perfect panorama.

Aspects of the Mountain Sides—Mention has been already incidentally made of some of the
prevailing features of the slopes of the Appalachian Ridges, their benched outline, faint on their
dipward sides, conspicuous on their escarped ones, and their general vesture of forest, stunted and
sparse towards the crests, but luxuriant and dense low down. It is now in place to speak
concisely of one or two other features. Nearly all the higher ridges, particularly those of mono-
clinal structure, have their flanks thickly strewn with a stony rubbish, the wreck of the disrupted
materials of the mountain, dislodged from the outcrops of its strata, and left dispersed in wild
confusion from its very summit to its outer base in the valley below. This fragmentary
matter, which is of all sizes, from sand and comminuted shale to vast angular blocks of the bulk
occasionally of a small house, is coarsest and in greatest quantity where the strata which have
supplied it are alternately massive and soft. It would appear to prevail in greatest plenty
near and within the deep clefts or notches of the mountains through which the floods tore
their violent passage, and along the beds of which the comparatively puny and quiet rivers now
find their easy channels across the chain and towards the ocean. In such localities the covering
of loose blocks of stone above the strata and the soil is so thick, the pieces are so large, the vast
pile so steep and pervious to the rain, that neither tree nor shrub gets foot-hold, and, as a conse-
quence, the mountain is utterly naked of foliage. These great “stone-slides,” as they are called,
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face in some places the entire mountain from its summit to its base, but more commonly they
occur in enormous patches. The sandstone blocks of which they consist are usually coated with
a dark grey lichen—their surfaces being too dry for even a green moss—and this lichen, black-
ened by decay, imparts a singularly austere and savage aspect to the monntain-passes. We shall
discuss in another place the question of their origin, and that of the period of their production.

Passes, or Notches in the Mountains—Among the local scenes characteristic of the Appala-
chian Chain, none, perhaps, are so impressive and picturesque as the deep notches or defiles in
the ridges. They are of two classes : indentations or clefts, which do not descend to the level
of the adjoining valleys ; and more profound gorges, intersecting the mountains to their very
base. The former are called “ Wind-gaps,” from the almost constant presence of a breeze in one
or other direction through them; and the latter—those at least which afford passage to the larger
rivers—are called “ Water-gaps.” They are various in their forms, both as respects their profile
and their ground-plan. In their simplest type, these notches are mere wide clefts, the sides of
which slope at inclinations rarely exceeding 45°, until they reach the base of the mountain,
where, in some cases, they approximate so closely as to leave space for only a narrow stream ;
in others, they are still so wide apart as to let the broadest rivers flow between them. Numerous
deviations from this regular profile are to be met with, all of which are traceable to geological
conditions in the dip and composition of the strata intersected. I have elsewhere—in the
pages devoted to the discussion of the effects of local erosion upon strata—classified the several
forms of our mountain-gaps, and explained the origin of the many curious modifications of shape
which they exhibit. For the present we shall refrain from so close an analysis ; and viewing
them only as specimens of scenery, confine our attention to such features as give them distinctive
pictorial characters. In this ight they may be regarded as of two classes : 1st, Simple, straight,
transverse notches, cut squarely or at a large angle across the ridges ; 2d, Complex, or wind-
Ing passes, often curving like a goose’s neck. Those of the first class generally prevail where the
intersected mountains, if monoclinal, possess but a single crest, or contain but one hard stratum,
or where they are of anticlinal or.synclinal structure. Those of the second class ocenr in those
ridges which include two or more thick ribs of hard rock, separated by some easily-wasted soft
material, and which, therefore, possess compound or double crests. The gaps in the Kittatinny
Mountain, and those in most of the barrier ridges of the anthracite basins, are of the first descrip-
tion ; while some of those cutting the monoclinal ridges of the great limestone valleys west of
the Susquehanna, and also the ridges next exterior to the coal-fields, appertain to the second
class, or possess the more picturesque winding outline. .

The scenery connected with the simpler straight notches is rather tame, unless where the
mountain is unusually lofty, and where its two ends, exposed to view in the gorge, are covered,
in whole or part, with the dark “stone-slides” previously described, and then it sometimes pos-
- sesses a degree of savage grandeur. There is, however, one form of the straight notch which
is extremely impressive. It is when the mountain contains one great convex wave of some hard
formation, which spans it from base to base, and exposes its own edges in the form of a majestic
arch on each side of the gap in shattered mural precipices. Then, when the scene is large, the
width and clevation of the rainbow-like curving cliff impresses the sense with something
approaching the sublime. Pennsylvania possesses a number of these arch-enclosed passes, but -
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they are for the most part comparatively short and low. That in the Wills’ Mountain in Mary-
land, near Cumberland, is larger; but the finest of all in the Appalachian Chain are to be seen in
Virginia. We must go, however, to the Jura chain of Switzerland to behold these curious and
impressive arch-formed mountain-notches in their highest picturesqueness and grandeur.

Among the class of simple notches, the Delaware Water-gap, or that by which the Delaware
River passes through the Kittatinny Mountain, is one of the most interesting. The Lehigh
Water-gap, being a simpler, straighter thorough-cut, is rather less impressive. It is, however,
a good example of the class. (See the Plate.) One of the most interesting passes of this descrip-
tion is that of Jack’s Mountain on the Juniata. The denuding waters shaping this gorge, have
not only made a nearly straight thorough-cut in the mountain, which here contains two great

" anticlinal waves of the strata, but they have trenched the larger western wave so effectually
in the longitudinal direction, as to have produced in it four terminal spurs descending into the
pass—the four spurs resulting from two hard formations, divided into four outerops by trun-
cation at the top of the wave or arch, and a deep scooping down of the soft strata between and
under them.

Of the wider river-passes, that in the Second Mountain at the Susquehanna is a fair
specimen. The sketch given (see the Plate) shows the breadth of the river and the ribbed char-
acter of the mountain. '

The winding passes of the Appalachian Chain usually lead us into the mountain, perpen-
dicularly to its face, and then, gracefully deflecting, take us centrally along it, between its two
high crests, a shorter or longer distance, perhaps even half a mile, and then, curving in the
opposite direction, lead us out again into an open valley beyond. In this constantly-bending
course we are presented with an ever-shifting variety of mountain-curve and perspective ; a
brawling river runs at our feet on one side, and the mountain presses close on the other, generally
clothed with timber, and here and there showing some bold buttress of rock or high impending
crag. The scene is invariably interesting ; oftentimes it is extremely beautiful, so varied are
the effects of light and shade ; but it is seldom grand, neither its magnitude nor style of features
permitting it to be sublime.

There is, perhaps, nowhere within the State, nor indeed within the Appalachian Chain, a
more beautiful pass of this description than that through which the Lehigh River flows just
below the town of Mauch Chunk. The annexed sketch of it from the north is taken from a
point half-way up the Sharp Mountain above the town. (See Plate.) Bear Gap, north-west of
Shamokin, is another good example of this class of river-passes. Both of these are through the
same group of rocks, the Subcarboniferous or Vespertine sandstones, and they are therefore very
similar in general outline. The picture of the Mauch Chunk notch exhibits the nearer rib of the
mountain shaved down by the waters into a long-pointed spur standing across the opening, and
behind it the further or south rib or crest lapping past it. The same structure is conspicuous
in the Bear Gap. In some of these winding notches the inner spur is the lowest, in some the
outer, and in others again they are of necarly equal elevation ; and these, with variations in the
length of the inner reach, are their chief modifications of form. The passage of the Susquehanna
River through the Nanticoke Mountain, west of Wilkesbarre, is a winding gap on a smaller
scale.
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GENERAL CHARACTER OF THE SCENERY IN THE VALLEYS OF THE APPALACHIAN ZONE.

It is impossible to convey through written descriptions merely, to even the best-trained
imaginations, any just conceptions of the scenery in detail of the plains and valleys of a region
embracing so many features, and composed of so wide a diversity of geographical elements. All
that I shall attempt, therefore, will be two or three general sketches of the kinds of landscape
which characterise the different principal classes of our valleys,

Anticlinal Valleys—A sufficiently full account has been given of the structure of the
anticlinal valleys of the State, to suggest the general nature of their scenery. None of them
present features of much picturesqueness, except on a petty scale where their streams are bor-
dered by limestone cliffs, or pass the end of some truncated ridge. The narrower ones offer
little to the eye, except the steep flanks of the sandstone mountains which confine them, or, it
may be, one fine general picture as we gaze in the direction of their length. The wider ones,
arched as they are in the middle, furnish many points of view, presenting rich backgrounds of
receding mountains and pleasing middle distances of fertile champaign tracts, studded with
farms and farmhouses, and here and there a forge or smelting-furnace.

Synclinal Valleys—The scenery of the synclinal valleys of the chain is so various as almost
to baffle description. Within the coal-basins it is made up of softly undulating curves, defining
the slopes of the bounding mountains, and the succession of nearly parallel rolling hills which
fill the spaces between them. These hills are tame in form, being usually straight, level, and
evenly rounded at their ends. The most pleasing pictures in the Pottsville and other anthracite
valleys are such as embrace views up or down the smaller transverse valleys of the lateral
streams which intersect the basin, like those of Mill Creek, Silver Creek, or the West Branch of
the Schuylkill. Some charming general views are procurable from the higher points within
these basins—such, for instance, as that at the water-shed, or source of the Schuylkill east of
Tuscarora, or that between the East and West Norwegian Creeks. In fact, wherever there is a
high point—the saddle-shaped summit of a ridge in the centre of the basin, or a spur coming
forward from one of the mountains enclosing it—we may hope, by ascending it, to get a view
which will well repay us. Nevertheless, the first and second coal-fields contain but a small
amount of scenery of that striking kind which is most acceptable to the landscape-painter.

The synclinal valleys and plains west of the Susquehanna are, on the whole, much more
picturesque. They are bordered by the anticlinal mountains and their many spurs, and have
often therefore varied and striking backgrounds. The beds of these valleys are so interspersed
with hills and forest-tufted ridges, scolloped out extensively by the waters, and are so well
sprinkled, for the most part, with clumps of wood amid the farms, as to furnish landscapes which,
if they are not superb, are often really beautiful.

There are two or three synclinal belts so unlike the rest in their topographical features and
scenery as to deserve a passing mention. I allude to the Muncy Hills on the south border of
Lycoming County, and to the Frankstown Valley in Blair. These tracts are studded with short
rounded hills, deeply carved and ravined, and when viewed from an elevation at a distance they
look exceedingly like the wildly-tossed waves of the ocean, after the gale has shifted its direction,
and raised what is called a “chopping sea.” That portion of Frankstown Valley which is included
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within the Cove of the Lock Mountain exhibits this tossed surface in a remarkable degree. (See
the Sketch.)

Monoclinal Valleys—The long narrow valleys enclosed between the straight, parallel, sand-
stone ridges of the chain, are seldom attractive in their scenery. Their features are very
monotonous ; their surfaces are generally stony, or more or less covered with rubbish from the
mountain-sides ; and they are, therefore, usually under forest, and this contributes much to their
general tameness of aspeet. For the present, therefore, we shall not linger among them.

SCENERY CHARACTERISTIC OF THE BROAD VALLEYS OF COMPLEX STRUCTURE.

By far the most attractive scenery within the mountain-zone of the State is to be met with
in the broad, cultivated valleys, watered by the great rivers or their principal tributaries. These
embrace all the elements of picturesque beauty which the region possesses ; forest-covered moun-
tains, rolling hills, fertile spreading plains, and low verdant meadows—every combination of
open, cultivated farm-land, lines and tufts of woodland, houses, villages, and streams ; and their
canals, aqueducts, viaducts, and bridges. The valleys and plains, intersected by and bordering
the great Susquehanna and its two noble branches, those traversed by its beautiful feeder the
Juniata, and those again watered by the Delaware and its great branch the Lehigh, are full of
landscapes, blending the bold and the beautiful. Let the tourist place himself a little way off
from one of these rivers, or from one of their larger affluents, upon some knoll, or the point of
some elevated spur, choosing a spot unobstructed by trees, and he will usnally see spread before
him a truly noble picture. If it is a view lengthwise, up or down the valley, he will behold on
either hand, ridges and mountains, with their knobs, buttresses, and crests piled in fine, long per-
spective behind and above each other, as far as his eye can reach ; lower down and nearer, and
more in the middle of the scene, his eye will rest on a broad, rolling surface, full of patches of
woodland, and farm, and pasture ; and again, looking deeper into the valley, he will see a succes-
sion of cultivated terraces, each bounded by a steep and ravined slope richly clothed with wood,
until descending, step by step, to where the stream or river winds through the lowest plain,
washing the base of a line of bluffs, or spreading broad by the borders of low and grassy mea-
dows, he contemplates its blue or silvery surface, fringed with luxuriant foliage, gleaming out and
disappearing as he brings it in its continually expanding glories almost to his feet. More than one
such scene will the skilful searcher after the picturesque and beautiful meet with in the Wyoming
and Lackawanna Valley, particularly between Pittston and Nanticoke. A remarkably fine one is
to be found between Catawissa and Bloomsburg, looking up the valley of the North Branch.
There is another visible from the top of the Blue Hill opposite Northumberland, near the junction
of the two great affluents of the Susquehanna, where, by a little éhange of position, one may embrace
two other fine pictures of almost unequalled beauty. The view from that station northward or
up the valley of the West Branch, embracing the reaches of the river, its islands, and the luxu-
riant foliage of its banks and bordering low grounds, and all the boundless abundance of the
broad cultivated slopes and swelling hills beyond, is, for an inland scene, one of almost match-
less richness. To see it in its most attractive tints, one should behold it in the month of June,
while the foliage is fresh, and at an hour when the sun is drooping low towards the north-west
horizon. There are many particularly attractive combinations of river and mountain scenery .
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higher up the valley of the West Branch of the Susquehanna. The sketch from Fair-View Inn
offers a good example. (See the Plate.)

Very charming pictures of boldly carved hills, verdant slopes, flat meadows, and luxuriant
foliage, with a mountain on the one hand and a beautiful broad river on the other, are to be
found in the Valley of the Delaware, at sundry places between Milford and the Delaware Water-
gap. There are few finer views of this class than some we have seen from Fox Hill, overlooking
Cherry Valley. There is much beautiful scenery of this description in the prolongation of the
same belt further west. An uncommonly attractive instance is a view looking up the Lehigh
from the solitary Red Hill which stands fronting the opening of the Lehigh Water-gap, at half a
mile north of it. In the region of the Juniata, the ridge behind Lewistown commands two very
noble pictures, one looking eastward towards the “Long Narrows,” and showing the Shade and
Blue Mountains (see Sketch) ; the other looking south-westward up the valleyof the river. A charm-
ing scene is from a hill behind Mifflintown. There is probably no river in all the great length of
the Appalachian Chain—rich asit is in streams flowing through fine mountain and valley scenery—
that, for its length, passes such a succession of beautiful landscapes as the winding Juniata.

OROGRAPHY AND SCENERY OF THE THIRD DISTRICT.

Proceeding next in order to the third natural division of the State, or that including all the
country N.W. of the escarpment of the Alleghany Mountain—saving the plain watered by
the North Branch of the Susquehanna in the one corner of the State, and the slope between the
Alleghany River and Lake Erie in the other—we shall find, upon a careful examination, that it
is a great and complex basin, edged with a more or less lofty and abrupt escarpment or steep
sloping wall, and bounded S.E. by a low fosse-like valley, and on the N. by plains. It is, in
fact, but the north-eastern extremity of a vast trough-shaped plain or table-land, which ranges
hence to the interior of the State of Alabama, and which I have elsewhere designated as the
Great Appalachian Coal-field, the longest and largest coal-basin on the globe. A glance at its
topograpliical and geological features, as shown on the geological map, will make it apparent
that the formations and the general level of the surface ascend gradually toward the north-
east. This fact is the key to all its external scenery. The basin-structure is shown in the
north-westward declension of the formations bordering the region on the south-east, and their
opposite dip where they rise again to view in the country bordering Lake Erie; but the sim-
plicity of this trough-like configuration is interrupted in two districts—in the S.I. by three
or four great waves of the strata, the chief of which form the swelling ridges of the Negro
Mountain, Laurel Hill, and Chestnut Ridge ; in the N.E. by the intrusion of five long coves or
valleys of anticlinal form, protruding south-westward into the table-land, and dividing it into six
long, synclinal mountain-spurs. We may, therefore, appropriately separate the whole region
into three subordinate areas,—first, the belt ranging through Somerset, Fayette, Westmoreland,
Cambria, and Indiana counties, an undulated mountain-zone ; secondly, the belt ranging E. and
W. between the North Branch and the Alleghany River, and embracing all the northern table-
lands of the State ; and thirdly, the area lying west of the former and south of the latter, and
constituting the hydrographic valley of the Alleghany and Ohio Rivers southward of the Clarion,
a country of lower levels and smoother surface than either of the others.
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1. South- Eastern Belt of the Bituminous Coal Region.—The general topographical character
of this large natural division of the district is quite simple, though the scenery is far from
monotonous. It is a broad, rolling table-land, traversed nearly from end to end by three wide,
parallel mountain-ridges, and deeply ploughed in every portion of its surface, both ridge and
valley, into ravines and hollows. North of the termination of the Negro Mountain, the belt em-
braces essentially but two plains or main valleys, but south of that point the rising of the Negro
Axis divides it into three. The inclination of the strata, and a prevailing absence of any very
firmly cemented or hard beds among them, combine to exclude from this country those salient
features which so characterise the Appalachian Zone to the east of it. The mountain-ridges, and
even the lesser hills between them, have broad, roundish summits, and comparatively gentle
slopes, except indeed in more immediate proximity to the numerous streams which intersect
them, bordering which the hill-sides are very steep. Many portions of the belt, particularly the
tracts sloping into the larger rivers, are excessively eroded, and, as a consequence, the bottoms of
the lateral ravines are sharp and narrow, and the hill-sides embracing them abrupt and rough in
their lower portions. Unlike many of the Appalachian hills, which set out with a gentle rise and
increase in steepness, these, for the most part, start boldly upward, and round gently off as we
climb towards their summits. This description applies chiefly to the hills within the synclinal
basins between the main mountains, and to the buttresses at their base, but nowise to the profiles
of those mountains themselves, which display in their cross sections those beautiful double curves,
convex above, concave on both sides below, which we may. call the bell-shape. The immediate
slopes or river-hills confining the great streams of the region, the Conemaugh and its main
branch, Stony Creek ; also the Loyalhanna and the Yonghiogheny and their feeders, spring steeply
upward from the valleys, and being richly clothed with woods which retain somewhat the gran-
deur of the primeval forest, give views up or down the deep and narrow valleys which are, in many
instances, uncommonly grand for a scale of scenery which cannot strictly be called mountainous.
At numerous points overlooking the Conemaugh and the Youghiogheny, we see these rapid
mountain-streams far below us, working their obstructed way along the beds of their deep glens
for miles before us, their high wood-covered hills jutting and receding in beautiful perspective.
This is, indeed, the prevailing picture wherever, from the upland, we look into the larger water-
courses excavated within the main valleys or synclinal plateaus. But a different scenery accom-
panies all the chief rivers of the district where they pass through the mountain-ridges. The
map shows that all the principal streams—the Conemaugh and its feeders, the Blacklick and
Loyalhanna, the Youghiogheny and its feeder, Castleman’s River—flow through the Laurel
Hill, Chestnut Ridge, and Negro Mountain, by deep sloping clefts or notches, which cut them to
the base. These mountains consist each of a broad anticlinal wave of rather gentle flexure, of
the alternately hard and soft formations next beneath the coal strata. Each chief pass or water-
gap is an oval amphitheatre, formed by two steep crescent-shaped mountain-slopes meeting below,
in a nearly straight and narrow ravine, through the centre of which the river flows, brawling
over a rocky and obstructed channel. There is a certain simple grandeur in these scenes, espe-
cially where the intersected ends of the mountain or sides of the gap are extensively sheeted with
naked stone-slides of huge, grey, angular blocks, without verdure, which is not possessed by the
steeper passes of the Appalachian Chain to the eastward. The finest views by far, are to be had
when we stand on or near the summit of the mountain, and look midway into the notch ; we
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may then usually combine with the wild foreground before us lateral peeps of the distant country
through the ends of the gap, serving by their softness to enhance the ruggedness of the gorge or
gulf in front. Some of the more rocky spots within these gaps, or bordering the streams in the
country exterior to them, are pleasing and striking pieces of local scenery. Such, for example,
are the Ohiopyle Falls of the Youghiogheny, and the scene near the Conemangh Viaduct above
Johnstown.

But the views characteristic of this region which most impress and charm us, are those to
be met with when we climb to the higher summits of the mountain-ridges, and find favourable
stations for gazing broadly into the country they overlook. The widest and richest of these
mountain-views are those which are commanded by the eastern brow of the Alleghany Moun-
tain, when we look off from almost any of its numerous boldly-jutting buttresses. These views
embrace, to be sure, the Appalachian Zone proper, and not the belt of country we have last been
describing; but they are too characteristic of the position of the eastern edge of the great western
plateau or basin, and of its dominant elevation, to be passed by, in this account of the physical
aspect and scenery of the State. Mention was made in previous pages of the scenes visible from
the highest central crests within the Appalachian ridges, when we gaze across the chain, and see
crest rising behind crest, like stupendous billows in some mighty sea ; but from the still loftier
positions afforded by the brow of the Alleghany table-land, we look over this billowy ocean of
mountains to much vaster distances, and the pictures are proportionately more superb.

Some interesting broad views are afforded by elevated positions high on either slope, or on
the summit of the Laurel Hill, especially when our station gives us a sight westward through
some broad notch in Chestnut Ridge, or over its summit, into the extended, cultivated, level
country beyond. A fine wide scene of this kind may be had from Clifford’s Tavern on Laurel
Hill, looking over the Loyalhanna Gap, and another very striking one—an outline sketch of
which is here presented—from the so-called Mud Turnpike looking westward. A most pleasing
series of views may be procured by any one who ascends to the naked points on the western brow
of Chestnut Ridge. With frequently beautiful foregrounds in the limestone and standstone rocks,
forming the notched summit of the mountain, he gets a glorious expansive landscape wherever
he gazes to the west or north into the broad plain or basin of the Ohio. He beholds a rolling
surface, cut into innumerable softly-swelling hills, and intersected by scores of bright streams,
covered with farms, farmhouses, and villages, shining brightly amid parks of wood and tufts of
trees crowning the knolls, all stretching away to a seemingly illimitable distance till the plain
meets the horizon. The ampleness of this field of view reminds him that he is standing on
one of the westernmost outposts of the great Atlantic Chain, and that before him there rises no
mountain-ridge of even the humble relative altitude of that beneath him in all the vast central
plain of the continent till it nears the base of the Rocky Mountains.

2. Northern Belt of the Bituminous Coal-field.—The large tract composing the north-eastern
termination, or northern border, of the great Bituminous or Appalachian Coal-field, is sufficiently
well defined along its northern boundary by the lower plains or valleys of Bradford, Tioga, and
Potter counties, which penetrate between its spurs, and by the margin of the lake-slope in
Warren, Crawford, and Mercer ; but it has no very clearly-marked southern limit in any
physical features, passing vaguely into the south-eastern belt in Clearfield, and into the basin
of the Alleghany River in Jefferson, Clarion, Butler, and Lawrence. The entire tract is a table-
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land, which rises gradually westward from the North Branch of the Susquehanna to the main
water-shed in Potter and M°Kean counties, and declines again as gradually to the Alleghany
River. Its mean elevation above the sea is about 1800 feet, though a few of its summits,
especially near the water-shed and along the Alleghany Mountain, may be a little higher.

The eastern half of this northern plateau sends forward towards the N.E. five long parallel
projecting spurs, each having the structure of an elevated flat basin, bounded on both sides, and
at its rounded extremity, by a steep slope, descending into an external valley. These five spurs
are so many partially-insulated coal-basins, the extremities, merely, of the long parallel belts of
the coal-measures, which, further towards the S.W., merge together and deepen into the Great
Bituminous Coal-field of the State. They are thé result of five anticlinal waves of the strata,
entering the region from the N.E., and expiring within the coal-field. In consequence of this
south-westward subsidence of the waves of elevation of the crust, the whole of this portion of
the belt displays a slight declension of level towards the south, as the drainage of the district
plainly manifests. A glance at this portion of the geological map discloses the curious fact that
every one of these five mountain-spurs, in which the Great Coal-field terminates, is cut to its base
by one or more cross valleys or ravines, through which the existing large tributaries of the West
Branch of the Susquehanna, the Loyalsock, Lycoming, and Pine creeks flow southward through
them. While the general surface of the main table-land and its spurs is comparatively level,
these ravines, by which it is intersected, are very deep, the hill-slopes, bordering Pine Creek and
the West Branch and their feeders, being many hundred feet in height, and extremely steep.
Advancing from S.E. to N.W. across these spurs, they grow relatively less elevated above their
intervening valleys, the table-lands themselves remaining nearly at a constant altitude, but the
levels of the valleys rising ; and this gradation continues to the high plain or valley separating
the fifth spur from the sixth or last in Potter County, where the lower grounds, penetrating the
tabl’e—land, are at a greater altitude than dnywhere else—this district being, in fact, the common
centre of drainage of four extensive rivers, the waters of the North Branch flowing eastward,
those of the West Branch southward, those of the Alleghany westward, and those of the Genesee
towards the north. . .

The western portion of the northern table-land is but the north-eastern. prolongation of the
north-westérn margin of the Great Coal-field of the Alleghany and the Ohio rivers lifted gradually
in level to a maximum elevation in M°Kean County of about 2000 feet. It is highest on its
eastern side or towards the primary water-shed of the State, the mean level of the surface there
exceeding that of the north-western border near the Alleghany River by 300 or 400 feet. This
whole tract, constituted of the fifth and sixth sub-basins of the coal-field, gradually subsides in
level towards the S.W., as is plainly indicated by the direction of the drainage of the Clarion and
Alleghany, and their tributary streams. The strata decline in the same direction, but at a some-
what faster rate than the surface does, and hence the south-western portions of the tract contain
a greater thickness of coal-measures than the north-eastern ; indeed, in Potter, M°Kean, Warren,
and the northern parts of Elk and Forest Counties, large tracts of the table-land are entirely
naked of the coal-productive parts of the formation, being overspread by the conglomerate and
other still lower formations known to underlie any workable coal-beds. The largest streams of
the north-western border of this part of the plateau penetrate it from the north, as the feeders
of the Susquehanna cut through the eastern district of the same belt. It is only in Potter and
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MKean counties that the south-flowing rivers have their water-shed within the State. Else-
where, to the E. and W, they ascend into New York. Hence it is that the valleys of the
Alleghany River and of the North Branch of the Susquehanna are destined to bécome extremely
important avenues of communication between the Coal-fields of Pennsylvania and the populous
plains of her neighbouring sister State.

3. Basin of the Alleghany and Ohio Rivers—After the general description of the aspect of
this region as it is seen from the summit of Chestnut Ridge, little need be said in this preliminary
physical sketch touching its structure and scenery. Broadly viewed, it is an extensive plain, or
rather a very wide trough, falling gently in level from its two sides—the base of Chestnut Ridge
on the 8.E. and the water-shed of the lake streams on the N.W.—and declining still more gradually
south-westward in the direction of its general drainage. Its surface is, however, greatly eroded
or trenched by converging valleys and ravines, which break it up into a multitude of branching
little plateaus and isolated conical hills. The beds of the deeper water-courses are usually
from 200 to 400 feet below the general level of the upland, and this inequality of levels, and a
prevailing convexity in the outlines of the hills, impart much boldness and variety to the local
scenery. The rocks of the region are all horizontally stratified, and are of a somewhat incohering
texture, the least easily excavated being soft freestones and limestones, while many of the beds
are friable shales and marls of still less solidity. These geological conditions have permitted
the waters, which originally wasted the whole tract, to shape its surface into every degree of
slope, from the steepness of nearly vertical cliffs to the softest and gentlest curves conceivable.
The denuding waters seem to have flowed across the district in a broad and ponderous sheet,
cutting first great confluent troughs and valleys, and then, when checked, flowing off with a
diffused and subsiding drainage, carving and sculpturing its rudely-moulded slopes into every
degree of softer contour, until the last and lightest lines impressed upon it are indescribably fine
and delicate. .

As specimens of the more characteristic scenery of the region, I have introduced into this work
a sketch of the country round Canonsburg in Washington County. The reader will derive a
correct notion of the river-hills of the district, and of the aspects of the larger rivers, from the
picture of Pittsburg and its environs.

) OROGRAPHY AND SCENERY OF THE FOURTH DISTRICT.

The fourth physically-distinet district of the State, or that embracing Wayne, Susquehanna,
Bradford, and part of Tioga counties, and watered by tributaries of the North Branch of the
Susquehanna, is a country of such simple structure, that only a brief general description of it
need be here presented. The surface is that of a rather roughly-undulated or hilly plain. Its
eastern half, or that lying in Susquehanna and Bradford counties, is more broken and hilly than
the parts west of the Susquehanna—a circumstance partly attributable to a difference in their
geological composition ; the country east of the Susquehanna consisting largely of hard, micaceous,
tlagey sandstones ; that west of the river, of a larger relative proportion of argillaceons sandstones
and clay-shales. The whole surface is deeply trenched into slender valleys and ravines, some of
the chief of which are thorough-cuts, passing from the East Branch of the Susquehanna, and from
the Tioga River southward to the North and West Branches. Two or three of these continuous
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valleys having very, low water-sheds, constitute admirable thoroughfares for the commerce and
intercourse of Pennsylvania with New York. The southern and western border of the tract has
a deeply indented margin connected with the feature already adverted to, the existence, namely,
of long, slender anticlinal valleys, carved out of its softer strata, penetrating south-westward
between the high finger-shaped plateaus terminating the bituminous coal region.

This district is not without its fair share of striking scenery. Some of the views within
the valleys of its chief rivers, the Delaware and Susquehanna, are grand and picturesque, par-
ticularly those visible from certain points on the edges of the table-lands overlooking those
streams ; and the same may be said of the valleys of their larger tributaries. Indeed, few of
the Appalachian rivers can boast a greater amount of attractive valley-scenery than the North
Branch presents throughout its whole course, from the great bend near the State line through
New York, and thence through Pennsylvania to the Wyoming Valley. It owes this eminence, in
part, to the beautiful manner in which its terraces of northern drift or gravel have been strewn
and shaped at the last retreat or rush of waters across the continent.

A sketch, elsewhere introduced, of Spanish Hill, near Athens, in Tioga County, will convey
some notion of the style of the hills, and of the remnant terraces of drift skirting their base.

Lakes—TIt is a curious fact that nearly all the lakes and natural ponds within the State,excepting
those of a similarly constituted district between the Alleghany River and Lake Erie, are embraced
within the country contained between the Delaware River on the one side, and the Lehigh and
the North Branch of the Susquehanna, or, more correctly, the lower part of the West Branch, on
the other. This circumstance in their distribution is the more remarkable, when we reflect on °
their almost total absence from every part of the Atlantic slope between the Hudson and
Georgia, and from every portion of the Appalachian Chain, notwithstanding its numerous
valleys, S. W. of the Susquehanna. This deficiency, which is painfully felt by every tourist in
search of the picturesque, extends also to the whole of the western slope of the Ohio-Mississippi
Basin, and is a distinctive feature of the drainage of the whole country south of 41° of latitude.
In contrast with so wide and complete an exemption from this beautiful feature, there is an
unusual profusion of ponds and lakes throughout the greater part of the country lying north of
the above-named boundary. What can be the cause of so singular a difference in the conditions
of the flowing off of the waters? Simply the absence from the southern half of the continent
of the great superficial stratum of gravel, sand, and clay, called by some geologists Diluvium,
by others Drift, and by others, again, the Glacial Deposit. North-eastern and North-western
Pennsylvania are just within the southern border of this great drift-formation, which extends
indefinitely northward, even to the shores of Hudson and Baffin Bays, and of the Arctic Sea.

The broad, high table-land, in which the Appalachian Bituminous Coal-field terminates on the
confines of New York, has evidently stopped the southward course of the nearly-spent sheets of
water which transported the drift, and turned them south-eastward and south-westward over the
two northern corners of Pennsylvania. A careful investigation of the distribution of the boulder-
matter has shown me, that whereas it has scarcely reached the high primary water-shed of
Potter and M°Kean counties, to enter the valleys of the Sinnemahoning or the other northern
streams of the West Branch, it has been strewn much more freely over Bradford, Susquehanna,
and Wayne counties on the east, and Warren, Crawford, and Elk on the west. In both of these
districts the drift, as we shall see hereafter, thins down to a sheet of gravel, so shallow and
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sparse as scarcely to be discernible on the table-lands of Monroe and Lucerne, and of Butler and
Lawrence. But while this is so, it is traceable much further south, in both these quarters, along
the immediate river-valleys which extend from the plains of New York into or through the
Appalachian Plateau. Though we discern the last or most southern sprinkling of it on the
upland, no further south in the Appalachian Valley than Northampton and Lehigh counties, it is
packed in a thick sheet, carved here and there into bold terraces, all the way down the valley of
the Delaware to the level of the tide-water. And again in Western Pennsylvania, while it ceases
on the hills in Mercer and Butler counties, it follows all the valleys which enter the Ohio River
from the north, not only those of the Alleghany and the Beaver rivers, but many more, debouching
much further south in the State of Ohio.

The prevalence of lakes and ponds within the drift-covered tracts of the country would appear
to be connected with the partial blocking-up of the valleys and ravines by this material choking
the outlets of the waters. It may be partly due, also, to the extreme levelness which it has
imparted to the surface ; the original inequalities of the rocky floor of the country having been
smoothed by the filling-up of the lesser depressions with this loose superficial coating. It has
thus produced wide level plains in localities where, but for its presence, continuous irregular
slopes would exist to drain away the waters in slender streams. In districts not covered with
drift the water-sheds or summits separating the different systems of ravines and valleys are almost
invariably too narrow to contain any large collections of water, as the opposite slopes are in close
proximity. This is particularly true where the strata are anticlinal, or dip opposite ways from the
summit, or even where they are monoclinal, or dip all in one direction. But in regions where
the foundation-rocks of the country are overspread with a smooth mantle of drift, these water-
sheds are apt to be extremely level plains, into which the lateral brooks descending from the
hills collect and produce small lakes. Certain it is, that the most lake-bestudded districts of the
United States and British territories of the continent are just those where these two conditions,
namely, wide flat water-sheds and deep coverings of drift, prevail together. The Lacustrine
tracts at the sources of the northern feeders of the St Lawrence and its Upper Lakes, but especially
those at the sources of the Mississippi, where it interlocks with the waters of the St Lawrence and
with those of Hudson Bay, are striking exemplifications of this general law.

Other circumstances, however, besides the existence of the drift-stratum, conduce to the
prevalence of lakes in the country N., N.E, and N.W. of Central Pennsylvania. From the
Susquehanna. River south-westward, the strata of the Appalachtan Chain and the Atlantic Slope
are scarcely anywhere basin-shaped, or even flat in their dips over large -areas ; but they undulate
and incline at high angles. As a consequence, the ground above them slants in one or other
direction too rapidly to support large tracts of still-water. . But N.E. and N. of the Anthracite
Coal-fields, and throughout Middle and Western New York, they incline very gently, and permit
a far more frequent occurrence of horizontal plains or nearly level valleys, whose beds have been
further smoothed by the introduction of the drift. The large lakes of Central New York evidently
owe their origin to long transverse trenches or valleys, scooped out of the gently-south-dipping
strata of that district, by the powerful force of a heavy sheet of moving water passing over the
terraced surface of the State in a direction transverse to the outcrops of the rocks, or from N. to
S. The softer formations have been excavated into long wide ravines, or great shallow valleys ;
while the harder ones have been left at higher levels on the edges of the great terraces, contracting
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and partially closing the northern ends of these vast ravines. It is to the flattish southward dip
of the strata, their alternation of hard and soft, and the transverse rush of the eroding currents,
that we must ascribe the production of the basins of these beautiful sheets of water.

OROGRAPHY AND SCENERY OF THE FIFTH DISTRICT.

After the descriptions already given of the other portions of Northern Pennsylvania, it is not
necessary to dwell long upon the physical structure and aspect of that natural area which lies
between the northern escarpments of the Lower Coal-rocks in Warren, Crawford, and Mercer, and
the shore of Lake Erie. This is a somewhat diversified, undulated district, full of moderately deep
, Tavines, intersecting and insulating innumerable low hills, which grow flatter and tamer as we
approach the water-shed, which traverses the belt longitudinally in a meandering course from
New York to Ohio, at an average distance of 10 or 15 miles from the lake-shore. Between this
water-shed or flat summit, dividing the streams flowing towards the Ohio River from those enter-
ing Lake Erie, and the edge of the table-shaped hills, containing the lowest coal-rocks, the general
surfmce disregarding the local hills and hollows, is approximately a level plain. It is overstrewn
with a thin sheet of drlft which is accumulated, however, in thicker masses, in terraces within
its deeper valleys. This plain has a mean elevation above the sea of somewhere between 1100
and 1200 feet. Owing to a combination of geological conditions already mentioned, namely, a
flat dip in the strata and a surface-covering of gravel or boulder-drift, it possesses several lakes
near the sources of its streams. The largest of these is Chatauque Lake, in New York, the surface
of which is 1272 feet above tide-water. The chief lakes in Erie and Crawford counties are
Oil-Creek Lake, Lake Pleasant, Lebceuf or Waterford Lake, Conneautte Lake, and Conneaut
Lake. To these might be added Pymatuning Swamp, a long tract of wet, peaty marsh, covering
the water-shed between Crooked Creek and an eastern tributary of Chenango Creek.

The.other much narrower division of the district—or that which lies between the water-shed
of the Ohio and Lake streams and the shore of Lake Erie—has a somewhat different configura-
tion of its surface. It descends rather rapidly from the water-shed to the lake by a succession of
obscure, alternately gentle and steepish slopes. The declination of the ground may be inferred
from the difference in the elevation of its two margins ; that of the water-shed, in which it begins,
being nearly 1200 feet, and that of the lake,in which it ends, being only 565 feet above the level
of the sea. This tract is cut transversely by numerous sharp ravines and long tortnous valleys,
carrying its waters to the lake ; and the borders of some of these afford many small, pleasing bits
of scenery. But the characteristic, and altogether the most impressive pictures, are those of the
lake itself. The first view which the traveller gets of this broad inland sea as he passes the
water-shed, especially when the surface of the lake, crisped into gentle waves by a light western
breeze, reflects the deep blue of the upper sky, never fails to charm and surprise him.

HYDROGRAPHY.

Turning our attention from the Orography of Pennsylvania, or the relief of its surface, to
the Hydrography, or the features of its drainage, we perceive it to consist of three principal slopes,
divided by two chief water-sheds—the Primary Appalachian Water-shed already traced, dividing
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the Atlantic streams from those-of the Ohio River, and the Lacustrine Water-shed, separating the
latter from the tributaries of Lake Ontario and Lake Erie.

The Great Hydrographie divisions and sub-divisions of the State may be appropriately classified
in tabular form in the following manner :—

j Basin of the Delaware River.

Basin of the Delaware Bay, which cousists of the 2 ey lkﬂ,l H
= Brandywine ,,
and a few other small streams.

Atlantic drainage flows into

J Basin of the Susquehanna.

Basin of the Chesapeake Bay, which embraces » ,  Potomac,—part only of
which lies within the State.

Basin of the Alleghany River.
’ Beaver P

. . . . I 7. & Tonongahela
. . : Basin of the Ohio River, which includes in ” X S 2

o ) .
Mexican Gulf drainage flows into { Tt and numerous lesscr streams entering

the Ohio River.

Bagin of the Genesee River at its

Basin of Lake Ontario in Pennsylvania, which { -y

Lake drainage flows into BEl i
S { Conneaut Creek, and numerous short

Basin of Lake Erie, embracing streams.

ATLANTIC DRAINAGE.

Its general Periphery—The Atlantic drainage of the State comprises about 28,526 square
miles of its surface. The water-shed, enclosing the streams descending towards the Delaware
and Chesapeake Bays, traced in its entire sweep round the sources of the Delaware and Susque-
hanna in New York, is an irregular elliptical girdle ; it begins near the mouth of the Delaware
Bay in New Jersey, ranges northward through that State to near its northern corner, thence north-
ward into the Catskill Mountain, dividing the drainage of the Delaware from that of the Hudson
and of the Mohawk,and thence north-westwardalong the Helderberg Mountain, between the streams
of the Mohawk and those of the Susquehanna. Becoming now the primary water-shed, it turns
to take a tortuous course south-westward between the waters of the North Branch of Susque-
hanna and those of Lake Ontario, until in Potter County, Pennsylvania, it begins to divide those
of the West Branch of Susquehanna from those of the Ohio River, and continues thus southward
to Cambria County, where it becomes the crest of the Alleghany Mountain, and separates the
sources of the Juniata branch of the Susquehanna, from those of the Conemaugh of the Ohio
Basin. Near the Maryland line, and in Maryland, this water-shed divides the head-streams of
the Potomac from those of the Youghiogheny, another western water.

Its chief River Basins and their dividing Water-sheds—The waters of the Atlantic drain-
age in Pennsylvania, belonging to the three large river-basins of the Delaware, Susquehanna, and
Potomac, are separated into these receptacles by two important water-sheds, extending from the
tide-water to the primary water-shed of the Appalachian Chain, or transversely to the mountains.
That which insulates the streams of the Delaware, commences below Trenton, and extending
north-westward through Bucks, Lehigh, and Schuylkill counties to the sources of the Catawissa,
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there deflects northward through Lucerne, round the sources of the Lehigh, and thence through
Wayne County, between the Delaware and the Susquehanna waters into New York.

The other, which divides the waters of the Susquehanna from those of the Potomac and other
streams entering the Chesapeake Bay, commences near Havre-de-Grace in Maryland, enters Penn-
sylvania in the western corner of York County, runs thence north-westward to the Kittatinny
Mountain in Franklin, and pursues an exceedingly tortuous course among the crests of the Appala-
chian Ridges, through Franklin, Perry, Juniata, Huntingdon, Fulton, and Bedford counties, to a
point where it meets the great primary water-shed of the State in the crest of the Alleghany, in the
south-eastern corner of Somerset County. This is the southern boundary or rim of the Susque-
hanna Basin ; its eastern boundary ranges from the head of the Chesapeake Bay northward through
Chester, Berks, and Schuylkill counties to the sources of the Catawissa, where it falls into the water-
shed confining the Delaware Basin. Between it and the lower part of the Delaware water-shed
lies the basin of the Schuylkill River, and also that of the Brandywine, with one or two smaller
ones, tributary to the Delaware and Chesapeake bays.

Areas of the Chief River Basins—The portion of the hydrographic basin of the Delaware
River, lying within the State, contains about 3895 square miles of surface. It is a long
comparatively narrow strip of country, widest in the middle, and stretches across the whole
Mountain-zone of the State, from New York to the head of tide-water.

The large division of the Susquehanna Basin belonging to Pennsylvania covers an area of
not less than 17,018 square miles. It is much the largest of all the primary hydrographic
basins of the State.

The area of the Schuylkill Basin, carefully estimated, contains about 1884 square miles.
This, which may be regarded as only a secondary basin of the Delaware River, extends from
the tide-water into the mountains, but not across them, and does not span quite one-half of
the breadth of the State.

That part of the Potomac Basin which extends into Pennsylvania, occupying portions of
Adams, Franklin, Fulton, Bedford, and Somerset counties, has a surface of about 1581 square
miles. "

The small remaining area, tributary to the Atlantic tide-water, is the triangular basin of the
Brandywine and its adjoining streams in Delaware and Chester counties. This we may estimate
to cover not more than 720 square miles. -

The several chief river-basins of the Atlantic system here sketched, are in close hydro-
graphic contact both with each other and with the exterior river-basins of the country. Their
bounding and dividing water-sheds are in many places so depressed as to afford, especially in the
valleys which they traverse, the most facile communication across them. One is astonished,
indeed, to find by how many low summits, easily traversable by railroad and canal, they are con-
nected with each other. Thus, however important a knowledge of these water-sheds or summit-
lines of the drainage of the country is to the civil engineer in planning or constructing canals
and other highways, they constitute no serious obstacle to free communication in all directions.
They no doubt deflect the currents of inland trade, but it is only in a few districts that they can
be said to arrest them. It is a fortunate feature in the Atlantic River Basins of Pennsylvania
that they are thus connected, by wide frontiers and through singularly flat summits, with the two
other great river-systems of the country, the Lake Basins in the north, and the great receptacle
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of the Ohio drainage in the West. Thus Pennsylvania, though traversed nearly from end to end
by a broad zone of mountains, is in no way cut asunder by it. On the contrary, its river-valleys
rather link its distant parts together, and by their stretching beyond its borders into the neigh-
bouring States, open channels to a wide external commerce.

Mexican Gulf, or Ohio River Drainage—The large river-basin of the Ohio-Alleghany River,
comprising all that district which lies west of the Primary Water-shed of the State, excepting
merely the narrow strip composing the Lake Erie slope, contains, upon a careful estimate, about
12,632 square miles of surface. From a mean elevation above the sea in its north-eastern and
south-eastern corners of about 1800 feet, it falls towards the Ohio River toa level of about 1000
feet, and in the beds of the streams to about 700 feet. This river-basin has on its N.E. that of
the Genesee, and on its E. those of the Susquehanna, the Juniata, and the Potomae. On its N.W.
it is separated by a very easily passed water-shed from the Basin of Lake Erie.

The Basin of the Juniata River, by far the largest tributary of the main Susquehanna below
its two northern branches, covers a surface of about 3428 square miles. By this basin and
that of the West Branch, the Susquehanna River expands itself entirely across the mountains,
spreading to a far greater distance westward than it does eastward. The North Branch, however,
which must be regarded as the main stream—the others being affluents—has its area of greatest
expansion towards the north, where in New York it waters a wide extent of country.

The Pennsylvanian portion of the basin of the Ohio River is divisible into three sub-basins
of drainage—that of the Alleghany River, that of the Monongahela, and that of the Beaver
River. The hydrographic valley of the Alleghany River within Pennsylvania occupies an area
of about 9546 square miles. The portion of the Monongahela Basin included within our
borders covers the less space of 2800 square miles. The district, drained by streams entering

‘the Ohio directly, including that part of the Beaver River Valley which belongs to our territory,
may be assumed to contain about 3086 square miles.

The Lake Drainage—A very small area of the Genesee Basin of Lake Ontario enters
Pennsylvania ; it probably contains not more than 90 square miles.

The Lake Erie Slope, occupying a part of Erie and a small portion of Crawford counties,
may be estimated to cover about 352 square miles. It is very difficult, in the absence of a perfect
map of the streams of Pennsylvania, to reach exactitude in the estimation of the areas occupied
by these several river-systems and their subdivisions.

THE DELAWARE
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Has its source in the N.E. corner of Delaware County, at an elevation of about 2000 feet above the sea,

It #raverses Delaware County, New York, flows between Pennsylvania and New York as far as Carpenter’s
Point, thence between Pennsylvania and New Jersey as far as the State-line below Chester, and thence
between the State of Delaware and New Jersey to its estuary the Delaware Bay.

-

the Lackawanna Creek,

the Lehigh River,

(from the right {

the Schuylkill River,

It )
recetves

the Pawpacton,

the Neversink River,

from the left q

several large streams in
New Jersey, the chief of
which is the Rancocos,

\

‘which 7ises in Moosick Mountain, on the Eastern bor-
ders of Wayne County, and flows Eastward through
Wayne and Pike.

The towns washed by it and its branches are—Belmont,
Mount Pleasant, Bethany, Honesdale, and Hawley.
It empties into the Delaware between Mount Hope and

Barryville.

which 7ises in the table-land of the Pokono Mountains,
in the swamps called the “ Shades of Death,” in Mon-
roe and Lucerne counties.

It éraverses thence between Lucerne and Carbon, and
across the latter, and between Lehigh and Northamp-
ton, and through the latter.

The fowns seated on or near it and its branches are
— Stoddartsville, Whitehaven, Pennhaven, Mauch
Chunk, Lehighton, Weissport, Parryville, Allentown,
Bethlehem, and Easton,

\It empties into the Delaware just below Easton.

(which rises in the Southern Anthracite Coal-field in
Schuylkill County.

It traverses Schuylkill, Berks, Montgomery, and Phila-
delphia counties, flowing towards the S.E.

The towns seated on or near it are—Tuscarora, Middle-
port, Port Carbon, Pottsville, Schuylkill Haven, Or-
wigsburg,Port-Clinton, Hamburg, Reading,Pottstown,
Pheenixville, Norristown, Manayunk, -and Phila-
delphia.

on the rigkt from Broad Mountain—DMill
Creek, West Branch, Tulpehocken, and
French Cr.

on the left from Broad Mountain—Little
Schuylkill, Maiden Cr., Manatawny,
Perkiomen, and Wissahickon ;

and empties into the tidal portion of the Delaware a

It recevves

\ few miles below Philadelphia.

which rises in the plateau of the Catskill Mountain ;
traverses Delaware County, N. York, flowing westward ;
and empties into the Delaware at Hancock.

which rises in the North part of Ulster County ;
traverses Ulster and Sullivan, flowing southward.

The chief town seated on or near it is Montecello.

It empties into the Delaware at Carpenter’s Point,
L below Port Jarvis.

(which rises in Monmouth and Burlington counties, New
Jersey ;

and #raverses Burlington County.

Its towns are—Pemberton, Mount Holley, Vincent-town,
Eayrstown, Lumberton, &ec.

It empties into the Delaware a few miles below Bur-

lington City.

It passes by or near the towns of Narrowsburg aud Port Jarvis in New York ; Milford in Pennsylvania ;
Belvidere in New Jersey ; Easton and New Hope in Pennsylvania ; Trenton, Bordentown, and Burling-
ton in New Jersey ; Philadelphia and Chester in Pennsylvania ; and Wilmington in Delaware.

It empties into the Delaware Bay.
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Rises in Otsego County, New York, in and near Otsego Lake, on an elevated table-land.

It traverses Otsego, Broome, aud Tioga counties, in New York, and entering Peunsylvania in Bradford County,
passes through it and Wyoming, Luzerne, Columbia, Montour, and Northumberland, and flows between the
last and Snyder, and between Dauphin and Perry, and Cumberland, and thence between Lancaster and York
to Maryland, where it presently enters the head of the Chesapeake Bay.

the Shenango River,

the Chemung River,

the Great West Branch
of the Susquehanna, its
rival in size,

(from the right,<

the Juniata River,

It
receives

also numerous second-
rate, but important
\ streams,

>

the Lackawanna Creek,

the Swatara Creek,

from the left, ¢
\
the Connestoga Creek,

and Octorara Creek,

besides many smaller
ones,

\

which 7ises in Madison County, New York;

traverses Shenange and Broome counties, N. Y.;

washes the towns of Sherburne and Norwich ;

and empties into the Susquehanna at Binghampton in N. Y.

which rises in Stenben County, N. Y. ;
traverses Stenben and Chemung counties, N. Y.;
washes the towns of Bath and Elmira ;
and empties iuto Susq., below Athens.

which rises in Cambria County, Pennsylvania ;
traverses Clearfield, Clinton, and Lycoming, and divides
Union from part of Northumberland to its junction with
the North Branch of the Main Susq. ;
washes the towns of Clearfield, Lockport, Jesseyshore,
Williamsport, Muncy, Milton, Lewisburg, and Northum-
berland ;
and empties into the Susq. at Northumberland ;
from the right — Clearfield Cr., Mushannon
Cr., Bald Eagle Cr., Whitedeer-hole Cr., Buf-
1 falo Cr., and several lesser ones ;
o from the left—the Sinnemahoning Cr., Kettle
Cr., Pine Cr., Lycoming Cr., Loyalsock Cr.,
Muncy Cr., Chillisquaque Cr., and several
lesser ones.

(which rises on the Eastern slope of the Alleghany Moun-
tain in Blair and Bedford counties ;
traverses Bedford, Huntingdon, Mifflin, Juniata, and Perry
counties ;
passes the towns of Bedford, Huntingdon, Newton Hamil-
ton, Lewistown, Mifflintown, and Millerstown ;
and empties into the Susq. at Duncan’s lsland, above
Petersburg ;
from the right — Trough Cr., Aughwick Cr.,
Tuscarora Cr., Buffalo Cr., and several lesser
It ones ;
.| receives from the left — Frankstown Cr., Kishicoquil-
las Cr.,, Cocolamus Cr., and several lesser
ones,

such as Cayuga River, Sugar Cr., Tawanda Cr., Mahoo-
peny Cr., Fishing Cr., Penn’s Cr., Sherman’s Cr., Cone-
dogwinit Cr., Yellow Breeches Cr., Conewago Cr.,
Codorus Cr., and Deer Cr.

which rises on the border of Wayne and Susquehanna
counties ;

traverses part of Susquehanna and Luzerne Counties ;

passes by Carbondale, Scranton, and Pittston ;

and empties into the Susq. at Pittston.

Wh]i30h' rises in Schuylkill County in the Southern Coal

asin ;

traverses the Western part of Schuylkill, also Lebanon and
Dauphin counties ;

passes the towns of Tremont, Pinegrove, and Humel’s
Town;

and empties into the Susq. at Middletown.

which rises in the Southern corner of Berks County, on
the border of Chester;

traverses Lancaster County ;

passes Morgantown, Churchtown, Lancaster, and Safe
Harbour;

and empties into the Susq., near Safe Harbour.

which riges near the Eastern side of Lancaster County,
South of the Copper Mine Ridge ;

traverses the Southern part of Lancaster County, and a

small part of Cecil County, Maryland ;

and empties into the Susq. a few miles above Port Deposit.

such as the Wyalusing Cr., Tunkhannock Cr., Nescopeck
Cr., Catawissa Cr., Shamokin Cr., Mabanoy Cr., Mahan-
tanga Cr., Wiconisco Cr., Chiques Cr., and Conewingo
Cr.

—_— | — T — ———— — |~ -

It passes by or near the towns of Unadilla, Great Bend, Binghampton, Owego, Athens, Tawanda, Tunkhannock,
Pittston, Wilkesbarre, Berwick, Bloomsburg, Danville, Northumberland, Sunbury, Dauphin, Harrisburg,
Marietta, Columbia, Port Deposit, and Havre-de-Grace.

1t empties into the Chesapeake Bay in Maryland, about 12 miles South of the State line of Pennsylvania.
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\_{rom the Zeft

rRz’ses in Hardy County, Virginia, at an elevation of about 2500 feet above the sea.
It traverses Hardy County, Virginia, and Alleghany County, Maryland, and flows thence Eastward
and South-eastward, between Maryland and Virginia, the whole way fo its entrance into Chesa-

peake Bay.

several rivers and important second-class streams, which, belonging wholly

(from the right { to Virginia, need not be here described.

(o important river, but several large streams, called “ Creeks,” namely—

Alleghany Mountain ;
traverses the South-east corner of Somerset, North-west
corner of Bedford, and the narrow part of Maryland ;
passes no important town ;
and empties into the Potomac at Cumberland.

which rises in Somerset County, at the East base of the
Wills’ Creek,

the South part of Bedford County ;
and empties into the Potomac below Old Town.

which rises on the East slope of Tussey Mountain, in
Town Cr.,

which risesin the valley West of Townbhill, in the South-

east corner of Bedford ;
and emplies into the Potomac above the mouth of the

Cacapon River.

Sideling-hill Cr.,,

Cove ;
and empties into the Potomac several miles East of

Hancock.

Licking Cr.,

which 7ises in Franklin County in Anderson’s Valley
—ZEast Branch rises in the North-west corner of

Adams’ county ;
and empties into the Potomac at Williamsburg.

Conecocheague Cr.,

{Which rises in Fulton County, East of M°Connellstown

All these streams traverse the narrow part of Maryland, after flowing out
of Pennsylvania,

THE ALLEGHANY
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Rises near the eentre of Potter County, at an clevation of abont 1700 feet above the sea.

It traverses the west part of Potter, N.E. eorner of McKean, then enters New York, and returns into Pennsylvania in the
N.E. corner of Warren County, which it traverses diagonally, and passes throngh Venango, Clarion, and Armstrong,
and betwecn Butler and Alleghany, where, at Pittsburg, it drops its name and takes that of the Ohio, passing between
Butler and the rest of Alleghany County, and then across Beaver County, to become the dividing hmit between the
States of Ohjo and Virginia.

which 74ses in Cattarangus Connty, New York;

traverses Cattaraugus County, New York, and the North part of
Warren County, Pennsylvania;

empties at Warren into the Alleghany.

whieh rises in Chataugue County, New York, not far from Cha-
tanqne Lake;

traverses the S.W. corner of Chatanque County, New York,

the Freneh Creek, and Erie, Crawford, and part of Venango cecunties, Penn-
sylvania;

passes at or near the fown of Meadville ;

and empties inte the Alleghany at Franklin.

which 74ses under the name of Chenango, the main Pennsylvanian
stem, in the N.W. corner of Crawford County, West of Con-
. neantville ;
from the right, traverses West sides of Crawford, Mercer, Lawrence, and Northern
half of Beaver eonnties ;
passes at or near the towns of Lawrenee, Neweastle, Sharon, and
Greenville ;
from the right—the Mahoning River, whieh 7ises in the
Lake Water-shed in Ohio, fraverses Summit, Portage,
Warren, and Mahoning eounties of that State, and
empties into the Beaver or Chenango in Lawrence
It County, below Newcastle ;
receives | from theleft—Neshannoek Creek, which traverses Mereer
County, end empties into it below Newcastle and
Slippery-rock Creek, whieh traverses Butler, a part
of Lawrence, and empties into the Beaver near the
North line of Beaver County ;
and emptees into the Alleghany at Beaver.

the Conewango Creek,

e

. the Beaver River,

.
(" the Tienesta Creek,

which 7¢ses in Warren County ;

traverses the S.E. portion of Warren, and Eastern part of Ven-
ango Counties ;

and empties into the Alleghany at Tionesta.

whieh 7ses in the South part of M°Kean County, at an elevatien
of nearly 2000 feet ;

traverses Klk, S. edge of Forest, and middle of Clarion eeunties ;

passes at or near the towns of Ridgeway and Clarion ;

and empties into the Alleghany at Foxhurg.

whieh 7ises in the Western horder of Clearfield County ;
traverses centre of Jefferson and Northern horder of Armstreng

the Red-hank Creek, ] counties ;

It

receives q q
the Clarion River,

passes at or near the town of Brookville ;
and empties into the Alleghany near Vanburen.
which #ises in the Western border of Clearfield Connty ;
traverses Southern side of Jefferson, and Northern side of Arm-
strong eounties ;
passes at or near the towns of Punxatawney and Nicholsburgh ;
and empties into the Alleghany some miles above Kittanning.
which r4ses in the interior of Indiana County ;
traverses West part of Indiana, and Eastern half of Armstrong ;
and empties several miles below Kittanning.
which #ises in the Eastern border of Cambrian County, in the
Alleghany Monntain ;
from the l¢ft, the Cenemangh, or traverses the breadth of Cambria County, and the whole Northern
Kiskiminetas River, 1 border of Westmoreland ;

the Mahoning Creek,

the Crooked Creek,

passes at or near the towns of Johnstown, Bolivar, Blairsville, Salts-
burg, and Leechbnrg ;

and empties into the Alleghany at Freeport.

[Which réses in Virginia, in Lewis County ;

traverses Lewis, Harrison, and Monongslia eounties in Virginia,
and divides Fayette and Westmoreland from Green and Wash-
ington, North of which it traverses Alleghany Connty to Pitts-

urg ;
passes at or near the fowns of Morgantown, Greensburg, Browns-
. ville, Williamsport, Elizabethtown, and M¢Kee’s Port ;
the Monengahela River, <' pgceives from the right the Cheat River, which 74ses in Virginia in
the backbone of the Alleghany Mountain, and empties into it a
short distanee North of the Stateline, and the Youghiogheny,
whieh #7ses in tho Backbone Mountain, traverses Hampshire
county, Virginia, northward, and Somerset, Fayette, and Alle-
ghany counties, Pennsylvania, north-westward, emptying into
it at McKee's Port ;
Lx-md empties into the Alleghany at Pittsburg.

whieh rises in the eentre of Washington County ;

traverses the Northern half of Washington, and Southern half of

iors Alleghany Connties ;

R T passes it orynear the town of Washington ; 4
and empties into the Alleghany three miles below Pittsburg.

It passes by or near the towns of Coudersport, Olean, Warren, Franklin, Kittanning, Freeport, P'itts}mrg, and ]%ea_vey;
1t empties, or more properly, it changes its name at Pittsburg into the Ohio River, which empties inte the Mississippi
River at Cairo, tge Southern point of the State of Illinois.
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SCENERY ALONG THE PRINCIPAL RIVERS.

The Delaware River.—This noble river, the eastern boundary of Pennsylvania, throughout
its entire breadth exhibits, along its immediate valley, a considerable variety of topographical
feature and scenery. From its head-streams in New York, to where it emerges from the Pokono
or Catskill Mountain, it flows in a tortuous course through a deep narrow trough in that elevated
table-land. The mean level of the platean remaining nearly constant, and the valley growing pro-
gressively deeper, the river-hills, which are all that the traveller at the river-side usually beholds,
grow higher and steeper as he descends. Meandering much more than the valley containing it,
the river sweeps sometimes close by the base of the bounding hills, the lower parts of which are,
in many cases, faced by high naked cliffs, exposing the reddish brown shales and sandstones of
the district, in beautiful contrast with the mixed green hues of the foliage. The perspective of
jutting and retreating hills, clothed for the most part with a combination of coniferous and decid-
uous forest to their summits, and washed at their base by long bending reaches of the broad river,
are very attractive, notwithstanding a prevailing sameness in general feature. After leaving the
plateau in Pike and Wayne counties, the river emerges into a broad open valley, wholly different
in aspect and structure from that which it has left. The waters which carved a way for it seem
to have been impelled in their momentum southward, with great energy, against the strong stony
barrier of the Kittatinny or Shawangunk Mountain, and to have scooped their deepest trench
near the base of that high ridge. The river, therefore, turns abruptly at Carpenter’s Point, from
a S.E. to a S.W. course, and follows the foot of the mountain, sometimes hugging its base, some-
times sweeping a moderate distance from it into the plain, until it finds a passage through it
by the great breach called the Delaware Water-gap. The scenery along this stretch of the river
is eminently beautiful. Low within the valley, the river is bordered by fertile cultivated flats,
variously carved in one or more terraces ; and behind these, particularly on the N.W., rise numer-
ous rolling hills, some under the plough, some covered with timber, all deeply cut by ravines,
in the steeper of which are many beautiful waterfalls, while still beyond the hills we see ascend-
ing the long slopes or bold escarpments of the plateau of the Upper Delaware. All the way
along on our left the view is bounded by the forest-covered flank and straight crest of the Kitta-
tinny Mountain. :

Turning at the Water-gap, the Delaware, in issuing through the main ridge of the mountain,
passes between steep, nearly perpendicular, mural cliffs of grey sandstone, rising on either side
to its very crest. The sketch of this scene from the S. will give some notion of its character.

Leaving the Water-gap, the river descends gently southward, obliquely across the entire
breadth of the Appalachian Plain or Valley, to where it enters the hills called “The South
Mountains,” below Easton. This portion of its course is marked by no striking features, the
surface of the country being elevated only 100 or 200 feet above it, and being, from the softness
of the slates and limestones, smoothed down into rather inexpressive lines.

Below the mouth of the Lehigh, the Delaware is bordered by an alternation of hills and
narrow intervening valleys, the river-hills being but the ends of the intersected ridges of the low
chain of the Highlands of New Jersey ; but from the sonthern edge of these hills, at Durham, the
scenery for many miles southward wears a wholly different character. It is that of a table-land,
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elevated 300 or 400 feet above the level of the river, cut on one or both sides of the valley into
long ranges of perpendicular precipices, or extremely steep slopes. One stretch of precipice on
the Pennsylvania side, known by the name of the Nockamixon Rocks, is an exceedingly striking
and picturesque range of beetling cliffs, rising sheer for 200 or 300 feet from the brink of the
river, with only a narrow roadway between them, through a length of nearly 3 miles. Some
of the views from the base of these crags are almost grand ; and the pictures they make with
the river below are beautiful. Tufts of bushes and trees, and climbing vines, heighten by their
green hues the rich brown tints of the rocks, to the bold faces and narrow ledges of which they
lend a grace which no cliffs without vegetation ever possess. There are few more attractive
drives or walks by the river borders of Pennsylvania than this one at the foot of the Nocka-
mixon Rocks. .

Further down its valley the Delaware passes, in the vicinity of New Hope, some bold ridges
of trap-rock, which impart a pleasing variety to banks, elsewhere,in this part of its course,
comparatively tame. Passing Trenton, its borders presently put on a totally changed aspect.
" Ceasing to be a gay running stream, full of bushy islands, and rocky reefs, and rapids, it becomes
a wide tidal river, rising and ebbing between shores which are in many places only low banks of
sand and gravel, and in others, broad slimy marshes, covered with reeds and grass. Turning at
Bordentown south-westward, the river maintains these features all the way to its wide estuary,
the Delaware Bay. : 3

The Susquehanna River—North Branch—That portion of the Susquehanna River which
flows near the northern boundary of the State, passes from its sharp elbow, called “The Great
Bend,” to the mouth of its affluent, the Chemung River, through a charming broad valley,
bounded by soft slopes, terminating in wide table-shaped hills. It is a fertile and very beautiful
district : and with its westward extension, the plain of the Chemung River is rapidly becom-
ing one of the most attractive agricultural districts of New York. From the mouth of the
Chemung River to Pittston, where the river suddenly turns at a right angle on entering the
Wyoming Coal-field, it flows, with many bendings, along a deep and picturesque valley, almost
identical in its features with that of the corresponding sketch of the Delaware, the main differ-
ence being, that the bed of the valley is wider, and the hill-sides confining it less mountainous.
From the mouth of the Lackawanna at Pittston, where it enters, to Nanticoke, where it leaves the
beautiful Wyoming Valley, the scenery along the river is wholly different. It flows through a
broad and almost perfectly level smooth plain—the Wyoming and Kingston Flats—composed
of a deep bed of diluvium or drift. On either side of this plain rise the rolling hills of the coal-
basin, and behind these the long gentle slopes of the high mountain-barriers which frame in-the
whole scene. At Nanticoke the river turns abruptly northward out of the coal-basin, throngh
its steep barrier, by a highly picturesque pass, and then sweeps again as suddenly westward, to
run for several miles in a closely-confined trench, between the outer and the inner ridges of the
basin. It does not, however, run round the western end of this, but at the ravine of the Shick-
shinny turns suddenly southward, and cuts across its point, leaving a high insulated hill of the
coal strata on its western or right-hand side. Disengaging itself by a fine pass from the southern
barrier of the coal-basin, it passes out into an open valley, and makes another rectangular bend,
to run once more towards the W., parallel with the Nescopeck Mountain, which it follows to the
neighbourhood of Catawissa. Beyond this point it maintains its general course westward, some-
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what 8., parallel with the southern base of Montour’s Ridge, all the way to Northumberland,
where it is joined by its great tributary, the West Branch. In some portions of this long reach
of the river, the scenery adjoining it 1s uncommonly,rich and pleasing. A remarkably fine view
up the river is presented from the hills on its west bank, a little below the mouth, of Fishing
Creek.

Between Northumberland and the Kittdtinny Valley the river leads us through many strik-
ing scenes. It is studded with many little islands, most of which are covered with trees or
bushes to the water’s edge ; and it is here a wide and majestic river, flowing alternately for long
reaches, across highly cultivated belts of country, and past the ends of steep and rugged moun-
tains. (The View of the river at the gap of the second mountain will convey some notion of the
appearance of its banks.) (The Scene, embracing the Blue Hill at Northumberland shows the
junction of the North and West Branches, and gives a just conception of the style of the hills
bounding its immediate valley.) Passing out from the mountains, it traverses a beautiful
country in the Kittatinny Valley, dividing Dauphin from Cumberland County. There are superb
views of this reach of the river from Harrisburg, from the dome of the Capitol, and also from
the southern slope or summit of the Blue or Kittatinny Mountain ; and again from the high hills
on the edge of York County. Quitting the Limestone Valley, the river next traverses the Red-
shale Belt, between the villages of Highspire and Bainbridge, crossing a rather monotonous
country, except at the Conewango Falls, or Rapids, where numerous hard trap-dykes impede its
course, and cause it to rush in wild tumult, by deep and dangerous sluices, for a long distance
between black and jutting reefs. At Chiques Ridge, one mile above Columbia, the river leaves
the smoother country, and passes between a range of high and picturesque crags. With two or
three intermissions, caused by the softer limestone valleys which it next crosses, it runs the
whole way thence to the vicinity of Port Deposit, or nearly to the head of the Chesapeake Bay,
between steep, naked, and half-naked hill-sides, rising from 200 to 400 feet above its channel.
In some parts of this long reach, as at the mouth of the Conestoga, the river is greatly dilated,
and is filled with rocky islands and projecting reefs. In other localities its rugged banks
approach, and the river rushes with tremendous force, especially during freshets, through these
deeper gorges. The traveller, who finds only-a rough and very toilsome path along its eastern
shore, from Turkey Hill to Port Deposit, a distance of more than thirty miles, will choose to
descend it by its right bank along the tow-path of the Canal. He will pass an almost unbroken
snccession of interesting rocky scenes, affording much geological instruction ; and he will witness
many beautiful bits of river perspective, but he will find himself pent in all the way between the
bold river-hills.

West Branch of Susquehanna.—The upper part of the West Branch of the Susquehanna,
and also its tributaries, the Sinnemahoning, Kettle Creek, Pine Creek, &c., draining the high
plateau N.W. of the Alleghany Mountain, flow through deep trenches in the horizontal strata, very
analogous in their features to those which give passage to the Delaware, and the Main, or North
Susquehanna, in the north-eastern part of the State. From the mouth of the Sinnemahoning,
out into the Bald Iagle Valley, the river-hills are very high and steep, and admit extremely
narrow strips of level ground between their feet and the river, except near the openings of the
lateral streams. The trough through which the lower half of Pine Creck flows is equally pro-
fonnd. A notion of the appearance of this high table-land, where-the larger streams intersect

VOL. L. G
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. 4
it to its base, may be gleaned from the little outline Sketch, showing the hills near Young

Woman’s Creek. ¢

Entering the valley between the Alleghany Mountain and the Bald Eagle Ridge, the river
pursues a beautiful winding-course the whole way from Lock Haven to the neighbourhood of
Muncy, alternately sweeping towards the middle of the cultivated valley and back again, close
into the base of the steep and wood-covered ridge. Near Muncy it turns with a broad majestic
curve round the end of the Bald Eagle Mountain, and in a few miles deflects from a S'W. to a
S. course, through a highly fertile, richly cultivated, open country, till it strikes the base of the
Blue Hill, or range of Red Sandstone Cliffs above Northumberland. S8.W. of Muncy the river
crosses a singular belt of deeply-eroded country, full of .conical hills. Our Picture (see Plate)
represents these Muncy Hills, the river, and the point of the Whitedeer Mountain. All this
lower reach of the West Brarch. abounds in charming scenery, if the observer is at the pains to
ascend one of the mountain-spurs or hills, high enough to open sufficiently expansive views.

The Juniata River—This second great tributary of the Susquehanna has two chief upper
divisions, the Frankstown and the Raystown Branches, both of which, like the main stream below
their junction, traverse much beautiful scenery. We will trace the Frankstown Branch as that
which is most accessible. After gathering its head-waters from the eastern slope, and the foot-
hills of the Alleghany Mountain, it begins to assume the volume of a small river near Frankstown.
Below this point it first passes the Cove of the Lock Mountain, a curious district of conical hills,
in structure very like the Muncy Hills of the West Branch. Its course is now by a wild and
rocky gorge through the Lock or Canoe Mountain, into Canoe Valley. . Winding north-eastward
through this valley, it next goes through Tussey Mountain into Hartslog Valley by an interesting
curving pass of the form of the letter S. The mountain, which eonsists of two ridges, is trenched
along its centre for the passage of the river, and the western ridge is moreover breached at Water
Street by a lateral notch, which gives passage to a small tributary stream, and heightens much
the picturesqueness of the place, which is further enhanced by a great stone-slide covering the
ends of the mountain. Crossing Hartslog Valley, it next traverses Warrior Ridge, passing by
the Pulpit Rocks, one view of which is exhibited in the frontispiece to this volume. Emerging
from the Warrior Ridge, and deflecting more towards the east, it crosses the Huntingdon Valley
and passes by the northern endor knob of Terrace Mountain and Sideling Hill, receiving first the
Raystown Branch, which nearly doubles the volume of its waters. Here bending southward, it
follows a picturesque gap through Stone Ridge—a sketch of which, at the Canal, is given in this
work—and turning more eastward, it presently enters the deep cleft in Jack’s Mountain, called
« Jack’s Narrows,” upon the western side of which the mountain is covered with a great stone-slide,
or field of naked angular blocks of sandstone, which imparts a most desolate aspect to the pass,
especially when the forest is not in leaf. On emerging from Jack’s Narrows, the river crosses a
succession of open valleys divided by narrow ridges, until it meets the base of Blue Ridge in
Sugar Valley. There it makes a great loop, turning in an ox-bow backward, till it reaches
Newton Hamilton, whence it flows with many large sinuosities, longitudinally, through the Juniata
or Lewistown Valley, to the deep synclinal ravine called the “ Long Narrows,” formed by the
near approach of the Blue and Shade Mountains.

The Picture of the Lewistown Valley, as it appears from the ridge west of Lewistown, which
is given in this work, will sufficiently exhibit the character of its scenery.
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The Long Narrows of the Juniata is a narrow trough between mountain-ridges, deeply
trenched on their flanks, and thickly clothed with timber on their lower slopes and at their base,
and overspread nearer their summits with extensive sloping sheets of dark-grey angular blocks.
The pass is seven miles long, and is one of the wildest and most impressive within the mountains.
At the eastern end of the Long Narrows, the river turns south-eastward, and winds between hills
and valleys across the country, to the base of the Tuscarora Mountain, passing Mifflintown, Mexico,
and other villages. This is one of its most beautiful districts ; but the finest views are not imme-
diately upon the river, but from the higher hills which overlook it at a moderate distance. Below
New Mexico it sweeps the base of the Tuscarora Mountain for several miles, until it turns abruptly
across its eastern end, a mile N.W. of Millerstown. The pass by which it traverses the end of
the mountain is a simple notch, much less gran than some of the other water-gaps; but the long
straight reach of the river, before it enters the notch, furnishes a fine view of the beantifully sym-
metrical form of the Tuscarora Mountain stretching for a great distance. Below Millerstown the
river crosses the Wildeat and Buffalo Valleys, washing the end of the Buffalo Mountain. We get
superb views of the terminal knob of this ridge, which in shape is like the curving hump and
neck of the Bison that once frequented the region, with the river and its tree-covered banks in
the foreground. Pursuing its course, the Juniata, after Ihaking two or three bends, goes through
a belt of hills called the “ Half-fall Mountain,” where, as at neatly all its passes through the larger
sandstone ridges, it is impeded by ledges of hard strata, and thrown into ripples or rapids. From
the Half-fall Rapids it flows between steep but low cliffs and hills, for about four miles further, to
its entrance into the main Juniata, at Duncan’s Island, having followed a winding course entirely
across the central zone of the Appalachian Chain, through a distance of nearly 200 miles.

THE ALLEGHANY RIVER.

I shall complete this sketch of the chiet rivers of Pennsylvania with a concise description of
the Alleghany, but shall omit any specific account of its local scenery, as the topographical and
pictorial features of the wide region watered by it, and by its tributaries, have been already suffi-
ciently delineated. ' ’ '

The Alleghany, from its sources to where it becomes the Ohio River, flows through a deep
and comparatively narrow trench, excavated in the north-western plateau, and western coal-basin
of the State. Irom the centre of Potter County, where it takes its rise, it runs with a somewhat
swift descent westward, and then northward in a curving course, tillit enters New York. There
it takes a wide sweep north-westward-into Cattarangus County, passing Olean, to pursue from near
Valley Creek a long sinuous south-westward course, to its great bend at Franklin. Edging its
way gradually into the coal-basin, the north-western margin of which it enters near Warren, it
takes an abrupt turn at the mouth of French Creek, and runs across the coal-field south-eastward
to the mouth of the Mahoning, traversing entirely the sixth or last sub-basin, and entering the
fifth or that of Brookville and Kittanning. Near the mouth of the Mahoning, the River Valley
suddenly departs from its previous sonth-eastward trend, to resume its normal S.W. direction, or
to follow the length of the coal-basin. = This it does by a succession of convex and concave sweeps
to Pittsburg, where, upon receiving its noble tributary, the Monongahela River, it deflects north-
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westward at right angles, and stretches to the mouth of the Beaver River, where it makes another
rectangnlar elbow, flexing to the S.W. to leave Pennsylvania, and pass into the State of Ohio.

A little attention to the relations of the present drainage of the country, to the general
scooping of the surface by the primeval waters which shaped it, will show ns why the Alleghany
River assumes the remarkable rectangular changes of direction which we have above noted ;
first flowing 8.W. ; thence from French Creek to Mahoning south-eastward ; thence to Pittshurg
south-westward again ; thence to Beaver north-westward ; and once more from Beaver south-
westward into Ohio. It is evident that, while the main discharge of the denuding wave was
south-westward, or down the broad trough of the bituminous coal-field, one large influx of
eroding waters swept the basin north-westward from the Appalachian Mountains, and another
south-eastward from the region of the lakes. Thus it has arisen that all this western district of
Pennsylvania is trenched by three main systems of valleys, as respects their directions ; chief
valleys stretching south-westward, other valleys opening into these at right-angles, or north-
westward and northward, and a third set also opening at right-angles into the same first system
south-eastward and southward. -

The streams of the north-western slope, or those draining into Lake Erie, are relatively too

-insignificant to merit here the kind of description called for by the Delaware, Susquehanna,
Juniata, and Alleghany Rivers. We pass, ther‘efore, now to a brief gketeh of the Climatology of
the State.

CLIMATOLOGY OF PENNSYLVANTA.

As respects its climate, Pennsylvania is very fortunately related to the rest of the United
States. Owing to its midway station in the Appalachian Chain, between the cold region of the
Gulf of St Lawrence and the tropical heats of the Gulf of Mexico, it enjoys, in point of tempe-
rature, a climate nearer to the medium of that of the whole country than any other district on
the Atlantic side. This temperate condition is also partly due to the softening influence of
proximity to the Atlantic Ocean on one side, and Lake Erie on the other, for—unlike any other
State except New York—its one slope rests upon the tide, and its other upon the Lawrentian
Lakes. Like all the wide belt of country S.W. of New England, which is centrally traversed by
the Appalachian Chain, and has the Atlantic Slope on the one border and the slope into the
Ohio Basin on the other, Pennsylvania possesses three climates; but from the cause already.
assigned—the proximity of the Ocean and the Lakes—these climates are tempered from the
more extreme types they exhibit in the other parts of this zone. The Atlantic Slope, including
the tide-water plain at its base, is much wider throughout the Southern States, and both it and
the mountain-chain behind it are therefore further removed from the influence of the ocean ;
and, again, the Western Slope of the State, by its inland position, is so far withdrawn from the
hot plain encircling the Gulf of Mexico, that the S.W. wind of the continent, a most important
element in our climates, is materially tempered in both its heat and humidity. To these sources
of a comparatively equable climate, shonld be added the relatively lower elevation in Pennsylvania
of the mountain-chain, the mean height of which increases towards both the N.E. and the S.W.

My object here is to present merely a general outline of the climatal features of the State,
there being no room in this work for local details on this subject. I shall therefore best succeed
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by presenting the chief climatal elements of temperature and moisture, in their average and
extreme amounts. -

Temperature,—Average of the Year—The mean or average temperature of the entire State
is very nearly 47°, or about that of the Island of Great Britain. When we contrast the latitudes
of the two countries, the mean of the one being scarcely as high as lat. 41° that of the other
being lat. 54° 20°, this coincidence of mean temperatures is not a little remarkable. It is inter-
esting as indicating why this portion of the United States seems more congenial than any other
to the British, German, and other populations emigrating to America from the north temperate
climates of Europe.

The Northern Border of the State has a mean temperature, with a certain fluctnation due to
height, of about 45°, but the north-western corner or western part of this northern belt possesses
a mean annual heat of about 47°, the difference being evidently due to the ameliorating action
of the broad surface of Lake Ervie.

The Southern Border, or-rather the belt 8. of a line stretching from Easton to Pittsburg, has
a mean temperature of about 50°. So marked a difference in the temperatures of the northern
and southern sides of the State, equivalent to a change of 1° of Fahrenheit for every 25 or 30
miles difference of latitude, contrasts strikingly with the more gentle gradations of climate in
Western Europe and on the Pacific side of North America, where the average rate of variation is
at the least 60 miles, or 1° of latitude to 1° of temperature. It is plain, therefore, that Penn-
slyvania, in eommon with all the eountry north of it as far as Hudson Bay, contains, for its
breadth in a N. and . direction, a remarkably wide range of climates. In other words, it has
its different climatal zones very closely compressed.

A given mean annual temperature will not be found to range due E. and W. across the State;
but the Isothermal Lines, or those marking identical average heat, are defleeted southward where
they cross the mountains. This arises from the circumstance that elevation above the sea,
especially where the mountains are near it, is a main cause of coolness. So that we must go S.
aloﬁg the mountains a certain distance to find the same temperature which we have been tracing
towards them over the plains. In crossing the Appalachians of Pennsylvania, the mean annual
heat, under the same latitude, appears to decline about 3°, and therefore the Isothermal Lines
must swerve to the southward in the highest portions of the chain about- 75 or 100 miles,
resuming their latitude when they descend into the plain of the Alleghany and Ohio River.
These are the conditions of the average heat of the whole year ; let us look next at the relations
of temperature for each of the four seasons.

Mean Temperature of the Spring Months—According to the temperature charts and tables,
published recently by Mr Lorin Blodget, our best authoﬁty on the elimates of the United States,
the average temperature for the three spring months of the southern edge of the State is about
50° while that of its northern border, excepting the Lake Slope, where it is 45° is very nearly
44°, Thus the épring mean temperature of the entire State is about 47°, or the same as that
of the whole year. The Mountain Zone is cooler by 2° or 3° than the South-eastern and North-
western Slopes. But elevation appears to exert a less sensible influence in reducing the témpera-
ture in the spring than during either of the three other quarters of the year. ‘

Summer Mean Temperature—The mean temperature of summer of the southern half of the
State is about 70°, and that of the northern half about 67°; but at this season the Mountain-zone
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1s so much cooler than the Atlantic and Western Slopes, that to get a clear notion of the summer
climates we must divide the State, for this period at least, into its three Belts,—a south-eastern, a
middle, and a western. Thus the mean snmmer temperature of the district between the tide-water
and the first range of mountains is about 724° ; that of the Mountain Belt is about 67° ; and that of
the western side of the State, very nearly 69°; in other words, the cooling influence of the moun-
tains, contrasted with the Atlantic Slope, is equivalent to a mean difference of 54°, or more than
twice their effect in the spring season. The difference of 3%° between the eastern and the western
slope or plain, is evidently somewhat more than is due simply to a difference of elevation, and
must be ascribed in part to the proximity of the Atlantic Slope to the low, warm plain of the -
tidal sea-board of the Southern States. The mountain climate of the State, as might be inferred
from its average summer temperature of 67°, is eminently tonic and salubrious to constitutions
debilitated by the greater and more protracted heat of the lower country.

Autumn Mean Temperature—The average temperature of the whole State in the autumn
seems to be about 50°, that of the Atlantic Slope approximately 54°, and that of the Ohio Slope
about 52°. At this season the cooling influence of height is very sensibly felt in the mountains ;
it is indicated in the much earlier arrival there of frost and -snow than in the south-eastern and
western plains.

The Winter Mean Temperature—Elevation exerts at this season of the year so marked an
influence in the distribution of temperature, that it is expedient again to consider the climatal
zones as coinciding nearly with the three great Orographic divisions of the surface—the two
slopes and the intervening mountain-chain. So viewed, the Atlantic Slope has, for this season, a
mean temperature of about 30°, the Mountain Belt approximately 24°,and the Western Slope nearly
28°. It is an important feature in the climate of the southern border of the State that the mean
winter temperature of 32°, or the point of freezing and melting, lies along a line just coincident with
the edge of tide-water, touching Trenton, Philadelphia, and the Susquehanna; near Port Deposit.

Summary—From the above data, it would appear that the Atlantic slope exhibits a range
from mean winter to mean summer temperatures of 42{, namely, from 30° to 72°.5; the
Mountain Chain a like range of 43°, namely, from 24° to 67°; and the Western Slope a similar
one of 41°, namely, from 28° to 69°.

The corresponding mean annual range for the climate of Great Britain is about 20°,

Extremes of Temperature—The climate of Pennsylvania exhibits, like every portion of the
United States east of the Rocky Mountains, very wide extremes of temperature, both periodic,
or annual and diurnal, and non-periodic, or casual, namely, sudden rises and falls of heat con-
nected with the shiftings of the weather. These oscillations are, however, less extreme in the
Middle States than in perhaps any other district of the eastern half of the continent, certainly
less extreme than in New England and the States west of the Mountains.

The Mean Maximum Temperature for the summer season, averaging the whole of Pennsyl-
vania, is about 74°, and the Mean Minimum Temperature for the same is about 65°. These are
important data for indicziting the adaptation of the climate for certain crops, for it is the summer of
the year, more than any other portion of it, which has a critical relationship to agriculture. The
summer, temperatures and the summer moisture control all vegetable life, and even animal life,
to a large extent; and upon them depend many of man’s most important interests. The extremes
of summer and winter temperatures are the most important of the limiting conditions of life,
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determining what plants and animals can, and what cannot, flourish naturally or through
artificial culture, and a correct statement of them is fully as essential to the thorough definition
of any climate as the mention of its annual, seasonal, and monthly mean temperatures. It is to
be regretted that the casual or non-periodic oscillations of weather have hitherto received from
meteorologists, in their descriptions of climate, so little attention. Up to the present time there
is almost no temperature-chart before the public which indicates, in addition to mean isothermal
temperatures, the known or possible extremes of heat and cold for each district or zome of
country. In the present incompleteness of the published records of temperature, I find it diffi-
cult to procure a statement of the extremes of heat and cold to which the interior localities of
Pennsylvania are liable. Mr Blodget’s excellent treatise on the Climatology of the United States
furnishes arhple data concerning the thermal fluctuations at Philadelphia, and I must content
myself with presenting, in the most condensed shape, a simple statement of these. In place of
exhibiting the vicissitudes of temperature for every month of the year, I prefer, for the sake of
brevity, to introduce only those of the five warmest months and the three coldest, since these
contain nearly all the elements which are useful for the comparison of the extremes of one
climate with those of another, and all the conditions influential to agriculture, horticulture, and
the other arts espectally affected by climate.

The following Table exhibits not only the greatest degrees of heat and cold felt in each of
the eight months referred to, over a term of nearly sixty years ending with 1856, but it also states
the lowest or coolest maximum temperature experienced, and the highest or warmest minimum
in each month — '

May, Highest maximum, or greatest heat known, 94° Lowest maximum, or least heat known, . . 71°
Lowest minimum, or greatest cold known, 32° Highest minimum, or least cold known, . 55°

Jone, . ( Highest maximum, . . . . 98° Lowest maximum, 0 S . . ‘81°
(l Lowest minimum, AL P Highest minimum, . .. 6B

focv, Highest maximbum, . . . . 98° Lowest maximum, .. .. . 86
. Lowest minimum, N il - s Highest minimum, ... .. 65

Kvcvsr, Highest maximum, e 96P Lo‘.vest maximum, s - . . « 85
Lowest minimum, : . : . 50° Highest minimum, | . . . . 69°

SEPTEMBER, Highest maximum, K- : : 93° Lowest maximum, ; : 3 . : 78°
Lowest minimum, [ : : : 35° Highest minimum, 5 : 5 5 3 55°

DECEMBER, Highest maximum, . : : ; 72° Lowest maximum, r— . ; . 44°
Lowest minimum, : : ] : 2° Highest minimum, ; 7 . 5 . 25°

JANUARY, Highest maximum, Saled 3 83 | 662 Lowest maximum, i Tl G 1,205
Lowest minimum, 4 . . . —10° Highest minimum, ; : . . 3 24°

FEBRUARY, Highest maximum, bbb . : 70° Lowest maximum, . S ; : 44°
Lowest minimum, AT SRR 7 Highest minimum, A Ml N I

[

The above record of temperatures, remarkable as it*is, fails to show the extreme degrees of
heat and cold, especially the latter, which belong occasionally to the climate of Philadelphia. It
is stated by Blodget, on the aunthority of Pierce, that in 1780, which was the coldest winter known
until the two last, 1856 and 1857, “ the Delaware River was closed from the 1st December to the
14th March, and that during the month of January the mercury was several times between 10°
and 15° below zero, and only once during the month as high as 32°.” The winter of 1783-1784
seems to have been almost as intensely cold.

Philadelphia, seated on the tide-water, does not offer, however, a fair specimen of the climdte,
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or rather climates, of Pennsylvania. Its winter extremes of cold are less by many degrees than
those experienced in higher and more interior localities; while its extremes of heat are only a little
if at all greater. Thus at Lambertsville, on the Delaware, a station which represents very fairly
the climate of the Atlantic Slope of New Jersey and Pennsylvania, the highest maximum tem-
perature during nineteen years, ending with 1855, is recorded at 100°; while the lowest minimum
is given at —16°.5. This exhibits a range of 116°.5; or 5° or 6° greater than the range at
Philadelphia. The ordinary or mean annnal range for this city is 85° This is the difference
between the average of the extreme coldest temperatures of all the winters for sixty years, and
the average of the extreme warmest for the same term. As an illustration of the difference
between Philadelphia and the interior in their degrees of extreme winter cold, the winter of
18335, an uncommonly severe one, showed a cold of —22° at Lancaster, and of —24° at Pottsville ;
while at Philadelphia it was only —6°. Again, in 1856, while the lowest temperature at Phila-
delphia was —7°, that at Pittsburg was —18".

Rain Averages for the Year—Few districts of the United States, or indeed of the world at
large, are more fortunately circumstanced as to rain than Pennsylvania. Lying within the
belt of the non-periodic rains, it is blessed with a singularly equable distribution of moisture
throughout the year. The State is seldom visited by a drought of more than-six weeks’ duration,
generally occurring, when it does take place, in the latter half of the summer. * These dry
periods, hardly more frequent than once in four or five years, are rarely so severe as those which
visit the west and some other parts of the country. It is, in like manner, comparatively exempt
from protracted and flooding rains. The rains of Pennsylvania, New Jersey, and Eastern New
York take the form of brief, light, rain-storms of one, two, or at most three days’ dnration, and
of intermitting showers; and these, excepting during the occasional summer and autumn
droughts, are spread with remnarkable impartiality over the several seasons, and even over all
the several months of the year.

At Philadelphia and along the Atlantic Slope of the State, the average annnal rain-fall
amounts to 42 or 43 inches. In the Appalachian Chain and on the Ohio Slope, it is materially
less. Thus, at Carlisle, the average for six years has proved to be only 34 inches ; and at
Pittsburg, the average for eighteen years is a little short of 35 inches. This difference in the
atmospheric precipitation on the Atlantic Slope and in the mountains, is a curious exception to
the general law of rain in many countries, where the mountains receive much more than the
plains, even though the plains lie close to the sea. It would seem to imply, that the mountain
rains of Pennsy]vama are derived in considerable amount from the far-removed Gulf of Mexico,
the S.W. wind from which has parted with a large share of its moisture on its journey,
while the Atlantic Slope, or sea-board, receives an additional supply from the more local winds
of the ocean.

At Philadelphia, the fall of rain for each of the four seasons averaged, during nineteen years
ending with 1856,—for spring, 10.97 inches ; summer, 12.45 ; autumn, 10.07 ; winter, 10.06.

At Pittsburg the respective anionnts, during eighteen years ending with 1854, were,—spring,
9.38 inches ; summer, 9.87 ; autumn, 8.23 ; winter, 7.48.

Latreme Quantities of Rain—The total annual supply of rain fluctuates considerably in all
parts of Pennsylvania, in accordance with the general non-periodic character of all the elements
of its climate. Thus at Philadelphia, during twelve years, the fall in shape of rain and snow was
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one year only 35 inches, while another it was nearly 55 inches. At Pittsburg, during eighteen
years, one year had 25.6 inches, while another year had 47.8 inches ; and Gettysburg, near the
mountains, had, in different years, 30.2 inches, and 52.2, in a term of seventeen years. Still
more remarkable are the yearly variations in the rain-fall at New York. In a term of nineteen
years, ending in 1854, one year (1837) produced 65.5 inches, while 1840 gave rather less than
30 inches. It is stated by Mr Blodget, that in the Central States of the Union, about two and a
half times the least observed quantity of water falls during certain years,—that in some years
less than half the average descends, and in others nearly double the average quantity.

At Lambertsville, the greatest number of rainy days for eighteen years has been 118 ; the
least number 85.

At Fort Mifflin, on the Delaware, below Philadelphia, the greatest number of rainy days
recorded is 110, and the least number 86 ; while the greatest number of snowy days is 17, and
the least number 11.

At Carlisle, the highest number of rainy days recorded is 93, the lowest number 68; and the
highest number of snowy days 26, the lowest number being 19.

At Pittsburg, the greatest number of rainy days for any one year has been 153, the least
number 101 ; while the greatest number of snowy days has been-35, and the least number 13.
The average number of the latter being 25.

Comparing the conditions of rain near the Tide-water with those at Pittsburg, we find that,
while the former enjoys 7 inches, or 20 per cent more actual rain and snow than the latter, the
relation is reversed as to the number of rainy and snowy days, the western locality exceeding the
eastern in nearly as great a ratio.

Prevailing Winds—The dominant winds in Pennsylvania, as in so many other parts of the
United States, are the westerly ones ; but its several regions differ materially in the proportionate
amount of the winds from the various quarters of the compass. Adhering to our division of the
State into its South-eastern, Middle, and Western Climatal Zones, we have the elements for
comparing the winds of each in the excellent summaries of observations on wind and weather,
contained in the Meteorological Tables of the Medical Statistical Report on the Army of the
United States, prepared under the direction of the Surgeon-General. Collecting the data there
recorded for the localities of Alleghany Arsenal at Pittsburg, Carlisle Barracks at Carlisle, and
Fort Mifflin on the Delaware, during the twelve years from 1843 to 1854 inclusive, I find that
the winds were as follows ;—the circle of the horizon being divided into eight equal segments of
45° each, the number of days within the year on which the wind blew from each of these direc-

4

tions was—

N. N.E. E. 8.E. 8. SW. W NW.
Fort Miflin (average of only six years), . o oL 50 25 30 32 75 51 65
Carlisle Barracks (average of seven years), N = 3 T16 17 73 26 24 18 126 53

Alleghany Arsenal, Pittsburg (average of twelve years), 49 42 26.5 16 27 59 55.5 46

It will be seen from the Table, that on the sea-board the most frequent wind of all is the
S.W. This is likewise somewhat the most abundant wind at Pittsburg, but at Carlisle Barracks
the W. wind greatly predominates over all the others ; though a part of the 126 days recorded
as west wind is evidently the S.W. current undergoing a local deflection from the dying away
of the lofty chain of the Blue Ridge, near this place, and the sudden opening thereby of the low
Atlantic Plain to this somewhat pent-up breeze. All the three divisions of the State display
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a marked superiority of the winds of the north-westerly over the south-easterly half of the compass-
circle. At Fort Mifflin,the three westerly winds—mnamely, S.W., W_,and N.WV.,,blow 191 days; while
all the other five blow for only 161 days. At Carlisle Barracks, the predominant winds are the
W.,N.W,, and E., occupying together 252 days ; but it is evident that this locality, the only one
within the Mountain Chain whose winds have been reported on, is not happily situated for the
purpose. Its N.E. winds amount to but 17 days, while its E. winds blow for 73 days. These
latter are plainly, in part, the N.E. currents, deflected by the topography of the country. At
Pittsburg, all the five winds, S.W., W, N.W, N, and N.E, are of nearly equal frequency, the
S.W. and the W. somewhat preponderating. The three other winds, the E.,, S.E, and S, are
comparatively infrequent, and in this feature the region resembles closely the tide-water front of
the State.

Situated just far enough to the south to escape the severity of the cold and humid N.I.
wind of the New England coast, and the savage encrgy of the intensely cold parching N.W.
blasts of the northern interior of the continent, and just far enongh N. to avoid the full heat
and snltriness of the humid and relaxing S.W. and S.E. winds from the Gulf of Mexico and
the warm Atlantic, this happily placed region is endowed with a climate possessing fewer of the
-noxious qualities of the general climate of the eastern half of the continent, than any other
equal territory seated between the Atlantic and the Rocky Mountains. '




GEOLOGY.

GENERAL INTRODUCTORY CHAPTER.

: .
CLASSES OF ROCKS EMBRACED IN PENNSYLVANIA.

AN inspection of any good geological map of the United States, and the British Provinces, will
show that Pennsylvania embraces only the more ancient systems of strata of this portion of the
continent. It includes no deposits of the Tertiary or Kainozoic age ; none belonging to the
Cretaceous or Greensand, nor any referable to the somewhat older Oolitic period.

Tertiary and cretaceous strata border the State upon the S.E., in New Jersey, but they do
not cross the Delaware River into Pennsylvania.

The strata upon which the surface-wash and soils of Pennsylvania repose, belong to the three
oldest classes of the sedimentary rocks—namely, to the GNE1ssic, the PALEo0zoIc, and the earliest
Mzxsozoic; each, but especially the PArLzxozoic, being developed upon a scale of great magnitude.

No large masses of igneous or volcanic rocks of any description appear within the borders of
the State, the only intrusive materials being a few bold dykes of trap-rock, and innumerable
lesser veins of the granitic rocks, all confined to the south-eastern district.

Of the three groups of strata above' mentioned, the gneissic, or ancient metamorphic rocks,
and the mesozoic red sandstone formation, occupy about an equal extent of territory, and are
limited to the south-eastern counties. The palseozoic rocks cover about nine-tenths of the surface
of the State ; they possess an enormous aggregate thickness ; divide themselves into many series,
which again subdivide into numerous formations ; they include a great profusion of organic
remains, and exhibit in their undulations every diversity of structural feature to be met with in
the Appalachian Chain, and they enclose an extraordinary amount and variety of the mineral
deposits most useful to the wants and purposes of civilised man, particularly coal, and the chief
ores of iron.

A large proportion, therefore, of this work will be devoted to a description of these Appala-
chian Paleozoic formations.

Resting upon these three great groups of solidified or rocky strata are sundry loose super-
ficial deposits, some of which are invested with sufficient interest to demand a general descrip-
tion. These are chiefly certain soils, the ferruginous loams of the hematitic iron ores, and the
northern Drift or Diluvium.
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The Gneissic or Hypozoic rocks of the State include nearly all the more common varieties of
felspathic, hornblendic, and micaceous gneiss and mica-slate. Closely associated with these, yet
belonging to a wholly different system of strata, are extensive formations of talcose and micace-
ous slates, indurated clay-slates, chloritic and steatitic slates, referable in strictness to the paleeo-
zoic system, but so thoroughly metamorphosed through diffased igneous action, as not to be
easily separated in detail from the true gneissic class. To this group of the crystalline strati-
fied rocks have generally been referred the altered Primal slates, and Primal white sandstone, and
also the crystalline limestone, or white and bluish marble of Montgomery, Chester, and Lancaster
counties ; but I shall show that these great strata do not truly date with the proper gneissic
group, or so-called primary rocks, but are of paleozoic age, and identical, in fact, with the widely-
spread primal and auroral rocks of the fossiliferous or secondary period.

The Palwozoic Rocks, the full classification and detailed description of which will be intro-
duced in a subsequent chapter, constitute a vast succession of fossiliferous strata, commencing
(in ascending order) with the lowest fossiliferous deposits resting on the gneissic class, and termin-
ating with the last or highest of the coal strata. A comparison between their numerous organic
remains and those of the palseozoic strata of Europe has satisfactorily shown that these rocks were
deposited, with certain interruptions, during all the four earliest periods of the five great Euro-
pean divisions of paleozoic time, namely, the Cambrian, Silurian, Devonian, and Carboniferous
ages. Neither in Pennsylvania, nor in any other quarter of North America yet explored, have
rocks of the fifth or latest paleeozoic period, called the Permian, been discovered.

The prolonged succession of sedimentary actions, producing these enormous strata of the
Appalachian system, ceased with the close of the Carboniferous era, the whole formative process
being terminated by the upheaval of the ocean, in whose broad bed and around whose margin
the deposits had been collected. In the region of the paleozoic basin of Europe there was a
similar upheaval at the end of the Coal period ; but it was more partial, leaving a reduced but
still wide area of waters for the reception of the next subsequent group, the Permian. Though
the Appalachian palseozoic strata represent, therefore, a somewhat less extended scale of geological
time than the European, they compensate for this deficiency in their extraordinary thickness, in
the abundance and variety of their organic remains, and in the number of the separate, well-
defined fossiliferous horizons, or independent platforms of extinct life which these display.

As developed in Pennsylvania, the aggregate thickness of these ancient deposits is not less,
according to measurements carefully executed, than about 85,000 feet, and the scale upon which
some of the constituent formations were produced was proportionately grand. Some of these
formations, well defined by their organic remains and their lithological composition, measure
individually between 3000 and 5000 feet. The strata of the Appalachian system of Penn-
sylvania (and the deseription applies equally to those of other regions) exhibit a remarkable
variety of mineral character. They may, however, be all embraced under the three prevailing
generic classes of the sedimentary rocks, namely, Sandstones, Slates, and Limestones ; euclosing'
as subordinate layers, lesser deposits of coal, chert, and iron ore.

The coarser mechanically-produced strata consist in a large degree of silicious fragments,
partly forming thick and massive Conglomerates of quartz pebbles, partly grey and whitish
quartzose Sandstones. Other formations of great thickness, and wide, horizontal expansion, have
an argillaceous composition, and are of the class called Argillaceous Sandstones and Sandy Shales.
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Many of these solidified sandy clays are brown and reddish ; others, of less thickness, are grey,
greenish, and even yellow. The more purely argillaceous rocks of the system are certain enor-
mous formations of clay-slates and shales, of very various aspects and textures. Some of these
arc grey and bluish ; others are red ; while certain others, again, consist of clay and sand stained
by the red oxide of iron. Besides these, there is another important class deficient in the silicious
ingredient, and abounding in clay and the carbonate of lime, in those proportions which consti-
tute marls or calcareous shales. These are frequently variegated, showing many tints in com-
paratively thin alternating strata.

Not the least interesting and important class of the Appalachian rocks are the true Limestones.
They consist for the most part of an union of carbonate of lime and carbonate of magnesia, though
some of them contain only a small amount of the latter ingredient ; others, again, include
much argillaceous matter, and some are very sandy, and should be called Shaly and Silicious
Limestones.

All of these deposits are more or less fossiliferous. Their distinctive peculiarities of composi-
tion, their characteristic organic remains, and their constituents generally, will be dwelt upon
in the subsequent parts of this work.



PART 1L

METAMORPHIC STRATA OF PENNSYLVANTA.

INTRODUCTORY CHAPTER.

CLASSIFICATION OF THE METAMORPHIC STRATA OF THE ATLANTIC SLOPE OF
THE MIDDLE AND SOUTHERN STATES.

BEroRE entering upon a special description of the older rock-formations of Pennsylvania, with
which our detailed account of its geology must commence, it will be expedient, for a clearer
understanding of their rclations to each other, to present a concise sketch of the geological
composition of the Atlantic Slope of the Middle and Southern States, of which the Formations in
Pennsylvania are a portion.

Discarding from our present survey the.newer deposits of the region, or those long, narrow,
superficial troughs of unconformably overlying red and grey shales and sandstones of Mesozoic
or middle-secondary age, which partially cover the older or crystalline and semi-crystalline strata,
and restricting our attention to these, we shall find that, when carefully studied, they rank them-
selves—so far as they admit of subdivision at all—into three natural physical groups. All the
sedimentary mineral masses, without exception, are in a condition of more or less metamorphism
or transformation from the earthy to the crystalline state by heat, and therefore, in using the
term in a critical sense, all of them are metamorphic rocks. In the more current conventional
application of this word, however, only some of them pertain to the usually recognised meta-
morphic or gneissic series ; others belong unequivocally to the Palaozoic or ancient life-
representing system ; while others, again, constitute an extensive intermediate group, not
typically gneissic or granitoid in their degree of crystalline structure or metamorphism on
the one hand, nor yet fossiliferous on the other, so far as the closest scrutiny reveals. For a
long while—indeed, from the commencement of geological research in this district of the Atlantic
Slope until the geological surveys of Pennsylvania and Virginia had disclosed the composition
and structure of the region—all of these ancient and more or less altered strata, between the
summit of the Atlantic Slope in the Blue Ridge and South Monntain and its base at the margin
of Tide-water, were regarded and designated alike as Primary Rocks, and were supposed to
constitute but one group, the oldest known to geologists. Early, however, in the course of
those surveys, it came to light that by far the larger portion of the rocky masses of at lcast the
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middle and north-western tracts, including much of the Blue Ridge and of the Green Mountains,
were of a different type and age from the oldest metamorphic or true gneissic system. The
evidence in support of this conclusion was, first, an obvious and very general difference in the
composition of the two sets of strata; secondly, a marked difference in their conditions of
metamorphism ; and thirdly, and more especially, a striking contrast in the direction and
manner of their uplift, the plications and undulations of the less metamorphic series dipping almost
invariably south-eastward, while the gneiss in many localities has no symmetrical foldings, but only
a broad outerop dipping to a different quarter. These structural dissimilitudes imply essential
differences in the direction and date of the crust-movements which lifted and transformed the
respective groups, and they led the geologists of Pennsylvania and Virginia to a conviction that,
over at Jeast many tracts, there would yet be discovered a physical unconformity both in strike
and dip. It was not, however, till a relatively late date in the prosecution of the geological
survey of Pennsylvania, that the geologist of that State detected positive evidences of this
physical break and of a lapse of time between the two groups of strata, and established, by ocular
proof, the correctness of the previous induction. This unconformity, reflecting so much light on
the whole geology of the Atlantic Slope, was first clearly discerned in tracing the common
boundary of the two formations from the Schuylkill to the Brandywine and the Susquehanna,
but it was quickly afterwards recognised on the borders of the gneissic district N. of the Chester
County Limestone Valley, and again soon afterwards in the Lehigh Hills at their intersection by
the Delaware River.

Prior to the suspension of the geological survey from 1843 to 1851, the true Paleozoic age
of the non-fossiliferous crystalline marbles, and semi-crystalline talcoid slates, and vitreous sand-
stones of the Chester and Montgomery Valley, had been clearly demonstrated by the State
geologist through a comparison of the strata with their corresponding formations in a less
altered condition further north ; but it was not until the resumption of field research, upon the
revival of the survey in 1851, that any distinctive fossils were detected in these greatly changed
rocks, which, even in their original state, seem to have been almost destitute of the usual organic
remains. '

Assembling all the evidence which we now possess, we have in the Atlantic Slope, by actual
demonstration, but one physical break or horizon of unconformity throughout the whole immense
succession of altered crystalline sedimentary strata, and within this region but one Palzeontological
horizon—that, namely, of the already discovered dawn of life among the American strata. This
latter plane or limit, marking the transition from the non-fossiliferous or azoic deposits to those
containing organic remains, lies within the middle of the primal series or group of the Pennsyl-
vania survey, that is to say, in the primal white sandstone, which, even where very vitreous, and
abounding in crystalline mineral segregations, contains its distinctive fossil, the Scolithus linearis.
The Primal slates beneath the sandstone, and in intimate alternation with it, possess not a vestige
of organic life, nor has any such been yet discovered anywhere within the limits of the Atlantic
Slope, or on the northern or western borders of the Great Appalachian Basin of North America,
either in this lower primal slate or in the other semi-metamorphic grits and schists physically
conformable with it, and into which the true Paleozoic sequence of our formations physically
extends downwards. We have thus, then, two main horizons subdividing the more or less
metamorphic strata of the Atlantic Slope into three systems or groups: the one, a physical
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break or interruption in the original deposition of the masses ; the other, a life-limit or plane
denoting the first advent, so far as yet discovered, of organic beings. As these two planes are
not coincident, but include between them a thick group of sedimentary rocks, separated from
the lower physically, from the upper ontologically, we are fully authorised, in the existing state
of research, to employ a classification which recognises a threefold division of all these lower
strata. To the most ancient or lowest group, it is proposed in this work to continue the name of
Gneiss, preferring, however, to call this division generically the Gneissic Series, employing some-
times the technical synonyme Hypozoic, proposed by Professor John Phillips for the lowest of
the metamorphic strata. To the great middle group, less crystalline than the gneissic, and yet
destitute of fossils, the descriptive terms Semi-metamorphic or Azoic are applicable. And to the
third uppermost system, or entire succession of the American Appalachian strata, from the Primal
containing the earliest traces of life to the latest true Coal rocks or last deposits of the Appalachian
Sea, 1t is here proposed to affix, as for many years past, the well-chosen title conferred on corre-
sponding formations in Europe, of the Paleozoic, or ancient life-entombing system or series. Thus-
we have the Hypozoic rocks, or those underneath any life-bearing strata ; Azoic, or those destitute
of any discovered relics of life ; and Palwozoic, or those entombing the remains of the earth’s
most ancient extinct forms of once living beings.

The Atlantic Slope of Pennsylvania includes all these three systems of strata, but our first
concern is with the lowest, or most ancient, the Hypozoic or Gneissic Rocks. It will be seen
further on in our description of these, and of the Azoic strata, where the latter display their
maximum amount of crystalline structure or metamorphism, that the members of the two groups
often simulate each other so closely, and are indeed so identical in mineral aspect and structure,
as to baffle all attempts at distinguishing them lithologically ; nevertheless, it will clearly appear
from the evidence embodied in the sections illustrating this country, that they are distinct
systems occupying separate zones, susceptible of delineation on the geological map.

At the time of the first construction of the general Geological Map of the State, the true
limits separating the Hypozoic or Gneissic from the Azoic or Semi-metamorphic rocks were
but vaguely understood, and the State geologist did not venture to define them on the map, but
shaded the one system into the other; indicating, however, what he has since proved, that the
true gneissic rocks, in their south-westward course, pass out of the State at its southern
boundary, a short distance E. of the Susquehanna, while the Azoic or talco-micaceous group, as
a genuine downward extension of the Primal paleozoic series, widens progressively, going
westward, until, from a very narrow outcrop at the river Schuylkill, it occupies at the Susque-
hanna the whole broad zone S. of the limestone valleys of the Conestoga and Codorus streams in
Lancaster and York counties. Since the revival of the field-work of the survey, the dividing
limit of these two sets of metamorphic strata has been traced and mapped with precision. To
the S.W. of the Susquehanna, it has never, it is believed, been pursued through Maryland and
the other Southern States, though one may readily discern it in going northward or westward
from Baltimore, or ascending the Atlantic Slope in Virginia. In Maryland, it crosses the Balti-
more and Susquehanna railroad about 12 miles N. of Baltimore, and it is intersected by the
Baltimore and Ohio railroad a little E. of Sykesville ; it crosses the Potomac about 40 miles above
Georgetown and the James River in Virginia, 40 or 50 miles W. of Richmond. The line of







BOOK I.

GNEISSIC ROCKS OF PENNSYLVANIA.

Ay

GENERAL DISTRIBUTION OF THE GNEISSIC OR ANCIENT METAMORPHIC STRATA.

The three Gneissic Districts—Within the limits of the State there are three distinct tracts, -
or zones, of the Older Crystalline Gneissic Strata.

The First of these, which I shall call the Southern District, ranges from the Delaware at Trenton
to the Susquehanna, south of the State line, and lies wholly 8. of the Limestone Valley of Mont-
gomery and Chester counties, except near its eastern end, where a spur of the gneiss encompasses
it on the N., and extends thence eastward to Trenton, along the margin of the Mesozoic Red Shale.
This, the largest of the gneissic tracts, breaks off to the W. of the Brandywine, in a succession
of narrow tongues. Near the State line of Delaware it sends forward, however, through the S.E.
corner of Chester County and the State of Maryland, a continuous and widening belt to the
Susquehanna. It is widest in the meridian of Chester and Ridley creeks, where it spreads from
near old Chester to within a mile and a half of the Paoli.

The Second Zone lies N. of the North Valley Hill, extends lengthwise from near Valley Forge
to the West Branch of Octorara Creek in Lancaster County, and expands northward from the
foot of the North Valley Hill to the southern edge of the Red Sandstone district, or Valley of
French Creek and south base of the Welsh Mountain, in Chester County.

The Third Zone or District of the Gneissic Rocks is confined to the belt of hills ranging from
the Delaware below Easton to Reading on the Schuylkill, known as the South Mountains. This
tract, prolonged from the Highlands of New Jersey, follows this range of hills to where they
subside near the Schuylkill, the gneiss being flanked on the S.E. by the upper margin of the
Mesozoic Red Sandstone, and on the N.W. by the Primal White Sandstone, and Aunroral Limestone
of the lower border of the Great Appalachian Valley. Within these general limits, the Gneissic
rocks occupy, for the most phrt, the higher ridges and their slopes, while the Paleeozoic strata
repose in the included valleys, and at the northern base of the Chain.



CHAPTER 1.

SOUTHERN ZONE OF GNEISS,
OR GNEISSIC ROCKS SOUTH OF THE MONTGOMERY AND CHESTER VALLEY.

OBSERVING the prescribed order of description, we shall begin our account of these ancient
metamorphic strata with the Southern district, or that south of the first limestone-valley. But
in order to exhibit fully at the outset its structure and composition, it will be expedient to depart
from our usual rule of tracing each tract from E. to W., and begin in the middle, where the belt
is broadest and most fully developed. Here we have the benefit of the fine natural section and
series of artificial exposures furnished by the River Schuylkill.

Boundaries—This most southern belt of our crystalline strata makes its first appearance at
a spot in New Jersey, about six miles N.E. of Trenton, where it emerges from beneath the margin
of the overlapping Mesozoic Red Sandstone. From thence it gradually expands in its course
south-westward, keeping the southern border of Pennsylvania to Delaware and Maryland.

Its lower or south-eastern margin crosses the Delaware River a short distance below the bridge
at Trenton, and passes by Bristol, Philadelphia, Chester, and Wilmington, being separated from
the river by a narrow strip of Diluvial and Alluvial deposits, which only in a few places exceed
one mile in width. The northern boundary, commencing at the same point in New Jersey,
crosses the Delaware about a mile and a half above Trenton, and ranges in a somewhat undulat-
ing line to Sandy Creek, about a mile E. of the Wissahickon.

W. of the Wissahickon, the northern edge of this zone of the gneiss ranges just 8. of Barren
Hill ; crosses the Schuylkill a little below Spring Mill, passes about a mile and a half 8. of the Paoli,
and terminates near Boardsley’s Run of the West Branch of the Brandywine, and not far
from the Chester County Poor-House. W. of the Brandywine, the gneissic rocks sink under
the altered Primal strata, in a succession of anticlinal fingers, on slender promontories, the boun-
daries of which will be given when we come to trace their distribution in detail.

DETAILS OF THE SOUTHERN GNEISSIC DISTRICT.

Gmeissic Rocks of the Valley of the Schuylkill, between Philadelphio and Spring Mill.*—
Commencing at Fairmount on the Schuylkill, and following the E. Bank of the river in a
general north-westerly direction, our geological section intersects the strata nearly at right angles
to their strike. It presents the formation under a great variety of features and of composition ;
the several kinds of gneiss alternating in considerable frequency with each other. It is not
possible to divide the whole of this broad belt of Gneissic country, and the Palzozoic belt of
Montgomery and Chester, into any very sharply-defined subordinate ranges, for the many differ-
ently constituted bands of the crystalline rocks cither so fade into each other, or are of such limited

* The reader should here consult the Geological Map and the Illustrative Sections of the Schuylkill and ncighbouring valleys.
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length, that to trace and map them in detail would be a work of herculean labour. The strata
are too generally obscured by a deep covering of loose earth, largely derived from their disinte-
gration, and the rocks themselves are too deeply rotted and softened by surface action, to permit
that abundance of salient exposures which would be essential to the recognising and picturing,
with minute exactness, of their innumerable local bands. Nevertheless, the whole of the gneissic
system of the Schuylkill may be approximately and conveniently subdivided into the three large
groups of strata, occupying, where they are intersected by the river, three broad Belts.

The first, or most southern general Division or group, may be approximately defined as extend-
ing from the lowest exposures on the river, or those near Gray’s Ferry, to the upper end of
Manayunk ; the second, or middle Belt, extending from Manayunk past the Serpentine and Soap-
stone range to a line a little N. of the upper boundary of the County or City of Philadelphia ;
and, the third, or northern, extending thence to the northern edge of the whole Gneiss formation,
as it is overdaid and limited by the older Primal rocks in the vicinity of Spring Mill.

First BeLr.—The southern or Philadelphian Belt contains the following chief deseriptions of
ordinary gneissic rock, with many sub-varieties. The most common or typical variety of all is
a grey, bluish, rather finely-laminated triple mixture of quartz, felspar, and mica ; the quartz, for
the most part, white or transparent ; the felspar usually white, and very generally somewhat
chalky from incipient decomposition ; and the mica, most commonly black or dark brown, and
in small plates. This rock occasionally includes small insulated garnets. '

The next most common species is a dark, bluish-grey, sometimes greenish-black gneiss, com-
posed of hornblende and quartz, with sometimes a little felspar, the hornblende always greatly
predominating. This rock is very usnally fine-grained and thinly bedded, its fracture and struc-
ture being controlled by the general parallel crystallisation of the prevailing hornblende.

A third common variety of the gneiss of this group is a micaceons quartzose rock, generally
of a light grey colour. Some beds of this species contain such a predominance of the crystalline
quartz, in minute granular division, and such a subordinate amount of minutely disseminated
mica, as to have a character of ordinary grey whetstone ; but this species of the gneiss is much
more abundant in the middle belt than in the southern one. A much eoarser kind of grey
micaceous gneiss, consisting of a predominance of rather large flakes of mica, with a subordinate
quantity of felspar and quartz, occurs interstratified with all these other species, as a very usual
transition variety between the standard grey gneiss and the highly micaceous kinds verging
towards mica-slate. '

It is very usual to find the typical gneiss, of a threefold constiﬁltion, alternating with the
hornblendic species, and both of these alternating with the quartzose micaceous variety. As a
general fact, not without exceptions, however, the more micaceous the rock is, the greater is its
abundance in insulated erystals of common garnet.

Interposed among the above varieties of true gneiss are beds, more or less thick, of kinds so
abounding in mica as to be entitled to the designation of true mica-slate. This rock prevails in
two or three outerops, both above and below Columbia Bridge, and it may be stated generally,
that the further north we advance across the southern division of the gneiss, the largeris the pro-
portion of the more micaceous varieties of the ordinary gneiss, and the greater the frequency of
these bands of mica-slate. ¢

An interesting variety of the ordinary or more felspathic kind, is one containing large, more
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or less insulated, segregations of crystalline felspar, the longer axes of whose crystals lie generally
parallel with the lamination of the rock. This variety may be designated a porphyritic gneiss,
having that feature of an excess of crystalline felspar which is accepted by geologists as a dis-
tinetive character of the porphyritic rocks, and being, moreover, essentially similar to those well-
known and beautiful granites which geologists agree to call Porphyritic.

A band of this porphyritic gneiss occurs at the Falls of Schuylkill, just below the Quarries,
and ranges towards Nice-Town in one direction, and towards the Toll-gate, on the Lancaster
Road, five miles W. of Philadelphia, in the other. Another outcrop of the same felspathic
variety of the gneiss may be seen crossing the West Chester Plank-Road, just E. of Darby Creek.

The Gneiss rocks, especially the more felspathic varieties, exhibit throughout this southern
belt an extensive disintegration, pervading them in some localities to a dépth of many feet below
the soil. When in this condition, the felspar is either wholly or partially converted into kaolin
(or China earth), and softened ; the mica is itself also sometimes decomposed, staining the mass,
from the oxide of iron set free. Such is likewise the case with the hornblende, where this is an
ingredient. To this susceptibility of decomposition under long-continued atmospheric agency, we
must ascribe the great prevalence of mica in the soil of this region, and the general absence of
superficial fragments and boulders of the gneiss, these having, in part at least, wasted into
soil. . ‘By the slow but increasing disintegration of the felspar, a certain small portion of potash
is constantly furnished to the soil to sustain its natural fertility, and the mica loosened from the
rock becomes also a valuable ingredient, by giving it a peculiar spongy texture, admirably suit-
ing it for the retention of moisture. A practical application of this rotted gneiss is occasionally
made near Philadelphia, the loose materials of the rock being sifted, to procure a sand which is
of remarkable sharpness, and well suited for the purposes of masonry.

Granite Veinsi—In this sonthern zonc of the gneiss formation ocenr numerous injections of
true granite. Thesé are for the most part narrow, obscure dykes, or more truly intrusive veins,
penetrating and branching into the gneiss rocks, which are very generally contorted in their
vicinity. Frequently these veins expire within the gneiss, only the larger ones having been
injected with force enongh to cut entirely through it. These granite dykes possess-a remarkable
general uniformity of composition and mineral character. The constituent minerals are felspar,
quartz, and mica, all coarsely, independently, and confusedly crystallised. The predominant
mineral is white felspar, and the next most abundant constitnent is.the quartz ; the mica, indeed,
. being frequently almost wanting. The prevalence of felspar imparts to these veins a predominant
whiteness, which usually enables them to be immediately recognised. It is likewise the canse
of their generally very rottén condition, for throughout all this district the felspar and other
easily decomposible minerals are, from some cause, universally and deeply decayed.

Unstratified or true Igmeous Rocks.—Several rocks of the igneous class present themselves in
the district before us. - (;fftllese, one of the most frequently seen is a peculiar felspathic syenitein
thick dykes, alsoa white coarse-grained granite composed of felspar and quartz, in tortuous and
sometimes ramifying veins, and greenstone and other forms of trap-rock in dykes, and also quartz,
chromiferouns iron ore and other minerals, occurring singly or associated in the shape of elongated
thin dykes or narrow veins. To these should, perhaps, be added some of the masses of serpentine, '
for the unstratified character of these last named is no longer doubtful.

Syenite—Of the above-mentioned intrusive rocks, the most largely developed is the species
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which I have called a Felspathic Syenite. This is for the most part a confused crystalline mixture
of translucent smoky felspar and quartz, with sometimes a little mica, and more rarely a small
proportion of hornblende. The felspar frequently forms almost the entire mass of the rock, and
is always the predominant ingredient. Where it occurs alone, the crystallisation is usually very
coarse and perfect. In the central portions of the dykes or beds, this rock presents few or no
traces of any parallelism in its internal structure, much less any genuine stratification, but upon
the sides where it approaches contact with the strata of gneiss enclosing it, an imperfect strati-
fication is discernible. This feature is only such, however, as belongs to many dykes of genuine
igneous granite, and by no means indicates it to appertain to the stratified metamorphic class.
The rock before us is well adapted to certain purposes of architecture, being much more cohesive
than the ordinary gneiss rock of the region, and less liable to disintegration under atmospheric
action. Its chief localities are in the south part of Delaware County, from whence it passes south-
westward into the State of Delaware, the dykes augmenting in frequency and size as we trace
them in that direction. This rock has been extensively employed in the construction of the
Delaware breakwater. The largest quarries of it are on Naaman’s, Brandywine, and Christiana
creeks, in the State of Delaware. The localities of the more important trappean and other dykes
will be mentioned in another place.

Trap Dykes—Where the road from Davisville to Huntingdon intersects the county line,
there is an extensive trap dyke running nearly E. and W. in a straight line for three miles. The
gneiss in its vicinity assumes very much the character of a syenite, and some of it might be use-
ful as a building-stone.

The River Schuylkill presents a series of excellent exposures of the different divisions of the
gneissic belt, from Philadelphia to Spring Mill. The general structure of this part of the region
is exhibited in No. IIL of the larger sections.

At Fairmount, near Philadelphia, the gneiss projects above the Diluvium, and is quarried to
some extent in this vicinity, and also on the west bank of the river in several places. The
grain or lamination of the rock is exceedingly contorted, implying the occurrence, at some
period, of an immense compressing force. In all the quarries from Fairmount to the Falls of
the Schuylkill, the rock is intersected by numerous cross joints, which appear, until closely
examined, to represent its divisional plains or true stratification, and which, at Fairmount, are
nearly horizontal. These joints divide the mass into blocks of convenient shape and dimensions,
and when they dip in the proper direction, greatly facilitate the operations of the quarry. The
belt of felspathic gneiss which passes Philadelphia is well developed on Darby Creek, Crum
Creek, Ridley Creek, Chester Creek, and the other adjacent streams. On nearly all of these it
has long been wrought, supplying Philadelphia and other places with a large amount of very
excellent working-stone, and material for the foundations of houses, and for other purposes. At
the Falls of the Schuylkill there is a large quarry of very excellent gneiss of a light grey aspect,
which has long contributed its supply of good building-material to Philadelphia. In this quarry
there is a vein of large-grained granite, with red felspar ; the strata dip to the N.W.

Falls of Schuylkill Quarry—The quarries at this locality expose the thick-bedded variety
of gneiss, consisting of felspar, quartz, and black mica, with an occasional sprinkling of solitary
crystals of garnet. The felspar and garnets show a tendency, especially in the upper layers, to
partial decomposition. The stratum is traversed by numerous great joints, running approxi-
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mately N. and 8. The direction of the dip is about 15°—20° to N. 20° E. It tends to quarry
in large irregular trapezoidal blocks. The mica in this rock is in minnte scales, and small in
quantity in proportion to the quartz and felspar. The lower quarry exposes a massive gneiss, of
alternating mica and felspar bands, with tendency to a porphyritic structure from excess of
felspar.

Secoxp or MippLE Brrr.—The middle zone of the Gneiss of Southern Pennsylvania, as
it crosses the Schuylkill, consists of an alternation of four principal varieties. Perhaps the most
abundant of these is a very micaceous species of the ternary or mica quartz and felspar
rock, holding garnets in greater or less profusion. A very common feature in this rock is a
wavy or minutely undulated lamination, arising apparently from a contorted or wavy structure
in the coarsely crystallised mica, its predominant mineral. This would seem to proceed from the
interference of the innumerable planes of cleavage, or—what is the same thing—of crystalline
lamination with the original planes of deposition of the strata. The twisted form of the flakes
of mica is frequently seen to be due to the displacing effect of grains, or crystalline bunches of
included quartz. It would seem as if these minerals had crystallised or segregated, from their
parent sedimentary materials, under a conflict of forces, the newly-awakened crystallising energies
being not always parallel to the original bedding of the deposit, but more frequently oblique to it.

Perhaps the next most common subdivision of the gneiss of this middle tract is a variety
consisting almost exclusively of the above-described wavy mica. This rock graduates into the
more micaceous sorts of gneiss, by containing a less or greater mixture of finely-granulated
crystalline quartz, felspar, and hornblende. The southern half of the gneissic zone before us
is characterised, on the Schuylkill and the Wissahickon, by containing an alternation of the above
two varieties of micaceous gneiss or mica-slate, with beds of hornblendic gneiss—the last-
named rock being, from its thin lamination, sometimes entitled to the name of Hornblende Slate.
The northern half of the zone consists largely of a fourth variety of the more schistose class of
the gneissic rocks. This is a grey fine-grained binary mixture of granular quartz and minutely
crystallised scales of mica, the quartz being the prevailing element. It is a species of whetstone,
and some of the more quartzose bands would furnish masses well suited for employment as
whetstones for scythes. A very common, indeed a characteristic feature of this quite remarkable
and extensive division of the micaceous gneiss group, consists in its peculiar fracture ; the rock
breaking into long narrow chunks, comparatively smooth on their sides, but excessively ragged
on their ends ; a style of fracture strongly resembling that of half-rotted fibrous wood. This
peculiar rock is in greatest force towards the northern side of the middle gneissic belt, or between
the serpentine and steatite, and the hard felspathic gneiss of the southern margin of the third
or Northern Gneissic Belt. It is interstratified towards its southern side, with more or less
frequent and thick bodies of the other variety of mica-slate, possessing the mica in large and
twisted scales, with an abundance of garnets. On its northern side it alternates to some extent
with a grcenish talcose slate, or, what is the same thing, -the talc in this quarter replaces the
mica in whole or in part in certain divisions of the group.

It is here that we meet with the interesting belt of Steatite and Serpentine, which extends
from E. of the Wissahickon on the brow of Chestnut Hill, across the Schuylkill to Mill Creek,
beyond Merion Square. Viewing the steatite as a stratified rock of the mica-slate group, we
may reasonably regard it as having been metamorphosed to its present composition and structure,
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by infusion of magnesian matter from the dyke of intrusive Serpentine which everywhere
adjoins it.

Wassahickon Creek Section, comprising the Tale-Slate, Steatite, and Serpentine—This section,
intended to illustrate the Middle Belt, commences at the most northern exposure of the mica-slate
S. of Thorpe’s Paper-Mill. The rock is a mica-slate, exceedingly full of garnets. Besides the
mica, which is the principal constituent, and the garnets, it contains a little minutely disseminated
quartz, but not much. The dip is 80° to S. The mica is everywhere more or less minutely
wavy, and in the very micaceous kinds it is coarsely crystallised and remarkably waved. It
weathers a ferruginous brown.

The exposure of talc-slate, steatite, and serpentine, commences opposite the bridge over
Wissahickon Creek, near Thorpe’s Mill. The first rock which here succeeds the garnetiferous mica-
slate above described, is a stratum of green talcose slate, estimated to be 40 feet thick ; this dips
about 70° to N., about 20" W. Reposing upon it at the same angle is the Steatite Group, which
is an alternation of talc-slate and talcose steatite ; the former material apparently predominating.
This occupies an estimated breadth or thickness of 120 to 140 feet. In the northern half of this
group the talcose chloritic beds contain numerous octahedral crystals of oxide of iron.

Next in order N., and adjoining the Talc-Slate and Steatite, is the Dyke, or Bed of mixed
Serpentine and Steatite. ~The thickness of this is not great, apparently not more than from
12 to 20 feet. ‘

A steatitic Talc-slate adjoins the Serpentine on the N., extending for 30 feet.

Then succeeds a Garnetiferous Mica-slate, dipping about 85° to N., 20° W., quite garnetiferous,
precisely similar to that below this. It dips as do the others, and extends for 75 feet.

This is succeeded by a close-grained Quartz-slate or Scythe-stone, the thickness of which 1s
about 100 feet.

Following this is the ordinary very garnetiferous Mica-slate—mica in large flakes,and crinkled.
This bed has a thickness of 50 feet.

Next in order, extending for 500 feet, is a gronp of beds composed chiefly of a hard Quartzose
Mica-slate, or thin-bedded Quartzose Gneiss, including alternating thin beds of the ordinary
garnetiferous mica-slate. i

This brings us to a bold dyke of Bluish-grey Granite, from 50 to 60 feet in width.

Then succeeds a hard Blue Micaceous Quartzose Gneiss or thin-bedded Flagstone. This alter-
nates with the more rough mica-slate ; it has a thickness of about 200 feet. On the N. edge of
the Quarry it seems to dip S. 85°, but towards its northern limit its dip is about 85° to N.

Succeeding this rock is a belt of close Hornblendic Gneiss and Quartzose Mica-slate, having a
thickuess of 200 feet, its northern limit coinciding with a marked depression in the hills. These
are the uppermost or terminal beds of the great gneissic formation. A spring of remarkably pure
well-aerated water occurs in the Flagstone Group, a little N. of the Granite Quarry.

Passing the depression in the hill, we enter immediately upon the Primal Older Slates in their
usual metamorphic condition, with characteristic white streaks of imperfectly crystallised felspar
and dark hornblendic mineral, and with the roundish specks of semi-crystallised felspar. One band
in this formation is excessively hornblendic, very ferruginous, and may possibly include some
workable iron ore. These rocks possess precisely the type which they exhibit on the Schuylkill.
Their thickness on the Wissahickon Creek cannot be less than 300 feet ; dip about N. 20° W.
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No outerop of the Barren-Hill White FelsparRock could be detected at the base of the hill. That
the Barren Hill opposite this point has an anticlinal structure, seems evident from the fact that
the overlying limestone occurs on the S. slope of the ridge, close to the turnpike-gate on the city
line, at the intersection of the Germantown and Perkiomen Turnpikes. Good brown iron ore is
found in the Little Valley between the main hills of Gneiss and the Barren-Hill Ridge.

I am inclined to infer, that upon the Wissahickon Creek this highest group occupies a
narrower belt than upon the Schuylkill.

Trirp or NorTHERN BeLr.—The third and most northern of the divisions into which
we have found it convenient to separate the Gneiss of the Schuylkill district, extends from
the somewhat abrupt cessation, or edge of the above-described micaceous belt, to the base
of the Primal altered slates of the South Valley Hill, at Spring Mill. This zone is here, at
the ﬁver not more than about half a mile in breadth ; and what is curious, it runs to a point,
~bLfore reaching the Valley of the Wissahickon, only two and a half miles to the eastward,
-bcing overlapped obliquely by the margin of the Paleozoic rocks., From its tapered point near

the Ridge Turnpike, this zone of hard gneiss expands regularly in its course westward, until
at»yDalby Creek, and beyond it, or in the vicinity of the Delaware and Chester County line, it
has a breadth of about four miles. The materials constituting this northern tract are very
similar to, if not identical with, those which compose the southern or Philadelphian one. If they
differ from that, it is by possessing a less proportion of the more micaceous varieties of gneiss,
and almost no mica-slate. The prevailing varieties in this tract are, first, a massive felspathic
gneiss, some of it micaceous, and some of it like a stratified syenite ; and, secondly, a dark hard
hornblende felspar gneiss, thinly laminated and strongly striped, when viewed in transverse
section. The first-named, or more felspathic kind, is in some beds porphyroidal, and strongly
resembles the gneiss above Philadelphia, and that at the Falls of Schuylkill.

A remarkable feature in the northern or uppermost bands of gneiss on the Schuylkill, or those
which next adjoin the base of the Primal series, is the possession of a less than usual completeness
of crystallisation in the constituent minerals, the felspar, more especially, appearing to be less
perfectly developed-than common, and more in the condition of roundish or lenticular segregated
lumps. In this circumstance, the gneiss here approximates somewhat to the structure of the
lowest beds of the Primal series, which are also porphyroidal, but exhibit their metamorphism in
a far lower degree.

The following somewhat more detailed description of this Northern Belt of the Gneissic
Rocks will serve to exhibit more fully the differences between it and the middle Zone, and its
general agreement with the lower or more southern one.

Description of the Northern or Upper Belt of Gneiss—The northernmost belt of gneiss, or
that commencing near the Quarry, half a mile S. below Spring Mill, and extending to the northern
brow of the hills overlooking that locality, is distinguished from the next division of the Gneissic
Formation to the south of it, by the prevailingly massive character of its bedding, its large excess
of felspar, and comparative deficiency of quartz, mica, and hornblende. The mica seems to be
next in abundance to the fefspar ; it is generally black, and in very minute scales. The horn-
blende element predominates most in the upper members of the group adjoining the William
Penn Furnaces, where beds of true hornblendic gneiss alternate with micaceous felspathic layers,
and with others more purely felspathic. This entire group contrasts strikingly with that next south
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of it, in the total absence of garnets, and of that excess of mica, or of mica and quartz, which so
generally characterises the garnetiferous varieties. From the massiveness of many of its beds,
and the regular parallelism of its structure, this rock is admirably adapted for quarrying; the
less contorted and disturbed parts of the formation being fit to afford an abundance of noble
blocks of building-material of almost any dimensions. Two sets of joints traverse the strata,
one perpendicular to the horizon, but nearly at right angles to the strike, no matter what the
inclination of the dip ; the other approximately coincident with the strike, and for the most part
nearly perpendicular to the plane of stratification.

This rock displays a marked gradation of abatement, as we ascend from the lower to the upper
members of the group, in the extent of segregation or crystalline separation of its constituent
minerals. These, in the inferior beds, are almost invariably the felspar and mica, especially in
separate parallel laminee ; and where the felspar is in excess, it occurs in large porphyroidal
crystals. But in the middle and superior portions, while the general parallelism of the lamination
is still retained, the lamiuee are finer and more commingled. The several mineral constituents
are less coarsely crystallised, and any isolated felspar has the form of lenticular or ovoidal knots,
showing a lower, less advanced, stage of segregation. It would seem as if these highest members
of the whole gneiss formation have experienced a less perfect and thorough metamorphism than
the middle and lower masses.

Structure of the Upper or Northern Belt of Gneiss—Near the bend of the Schuylkill, the
lower strata of this upper group, in a bluff hill one-third of a mile below the William Penn
Furnaces, displays a true anticlinal flexure, and it is here, just on the anticlinal axis, that the more
northern of two considerable veins of grantte intersect these strata. From this axis northward
for 350 feet, the beds dip very regularly at angles declining from 55° to 40°, towards N. 20° W.; and
for the next 800 feet their inclination is so gentle, that they may be described as horizontal.
Such dip as they do possess is from the river towards the N.E. At the limit here mentioned,
they exhibit a distinctly marked synclinal structure, rising with a gradually increasing inclination
for the next 300 feet, and then immediately displaying for the following 600 feet across their
strike a succession of remarkable contortions, presenting, on a small scale, several beautiful anti-
clinal and synclinal folds. This brings us to within some 200 feet of William Penn Furnace, No. 2.
Here the contortions appear to terminate ; and with the exception of a few very subordinate twists
in the bedding, the strata stand almost perpendicularly throughout the next 1400 feet. This
brings us to the northernmost limit of the whole Gneiss formation, or to a line about 1400 feet
N. of the Old William Penn Furnace, No. 1. It is possible that one or two plications may
exist in this space ; but with one exception, which is at the northern end of the Upper Furnace
(No. 1), the prevailing dip is nowhere less than about 80° to either the N. or S.

As an argument for the general unconformity of the Lower Primal Rocks to the Upper
Gmeissic group, I would call attention to the folded and contorted condition of the latter,
and the very uniform, nearly vertical, dip of the first-mentioned. Another even more cogent
reason for assuming such unconformity is the striking contrast which prevails in the law of
flexure, of the two formations, The undulations of the gneiss do not belong to the Appalachian
system of south-east-dipping axes planes, but exhibit a wholly different character, being either
minute and local contortions, or wide gentle undulations, with comparatively moderate dips,
which are for the most part to the N., and not, as in the other system, to the S.
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Subdivisions and Details of the Northern Belt of Gneiss on the Schuylkill—Commencing at
the point below the Granite Quarry, S. of Spring Mills, at about 100 feet S. of the end of the
long tangent in the Norristown Railroad, occurs the most northern good exposure on the side of
the railroad. It begins with a small injection of pinkish granite composed of felspar and quartz.

Immediately adjoining the granite on the N. side, we find a variety of massive gneiss, con-
sisting of rather coarsely crystallised felspar, quartz, and hornblende, with some mica. Certain
bands of it tend to the porphyroidal structure, from excess of felspar. 1t is evenly bedded, and
shows the parallel lamination of gneiss, but this is not minute or very continuous. It dips about
80° to N. 20° W. A similar massive gneiss appears to occupy the hill on the opposite side of
the river, at the cuts in the Reading Railroad.

About 160 feet N. of the first dyke is a second vein of granite, or more properly a syenite,
producing, on the gneiss in contact with it and S. of it, a S. dip of 70°. This syenite is composed,
chiefly, of coarsely crystallised felspar, both pinkish and white ; it holds a much less proportion of
"quartz, and a considerable amount of large specks of imperfectly crystallised or finely granu-
lar hornblende. The injection is about 10 feet thick.

Succeeding the dyke of syenite, is a repetition of the kind of gneiss occurring to the
southward, massively bedded, porphyroidal in many of its layers, of a bluish-grey colour, and
consisting, for the most part of a triple mixture of felspar, quartz, and mica, and occasionally some
hornblende—the felspar frequently appearing in large insulated blotches. This rock is now
extensively quarried ; it occupies the bold point of the hill, causing a bend in the river. From
the vein of syenite, for 250 feet across the strike, it dips very evenly at an angle of 45° or 50° to
N. 20° W. But at that distance the dip changes pretty suddenly to a very small angle. On the
side towards the syenite it is penetrated by a few injections of granite. It would thus seem that
there is lere a true anticlinal flexure in the gneiss—a large vein of syenite being protruded very
nearly in the axis. The slight northward dip is succeeded at about 900 feet from the Quarry by
a gentle dip to the S.

Some 387 feet N. of the Small Quarry, at the S. end of the New Furnace (William Penn Fur-
nace, No. 2), the rock is seen in a cut made for pumps ; the dip is almost perpendicular, about 87°S.
It is a good exposure of a quite peculiar gneiss, nassive, dark-blue, streaked, and lenticularly
spotted white. It consists chiefly of felspar and dark-blue mica, in alternate slightly wavy bands
or laminse, with lenticular concretions, or crystallisations of pinkish-white felspar. Some of the
beds are porphyroidal, from abundance of lumps of felspar, others minutely or closely laminated
in delicate parallel, slightly wavy, bluish-black and pinkish-white streaks, produced by the two
predominant minerals. This rock contains some quartz, and occasionally some hornblende. Its
vertically dipping beds support the large New Iron Furnace, No. 2.

At the N. end of the New Furnace is a felspathic micaceous gneiss, somewhat minuately
banded, without the lenticular crystallisations of felspar. 266 feet from the N. end of the
New Furnace is a trap-dyke, very hornblendic, about 8 feet thick.

About 421 feet N. of the north end of the New Furnace is the same kind of gneiss, minutely
streaked or laminated, some beds still containing lenticular segregations of felspar, but these fewer
and smaller, the whole rock more minutely and evenly laminated, and more closely resembling an
altered argillacecons sandstone, yet still claiming the appellation of a gneiss. The felspar has a
mealy chalky aspect on the weathered surfaces.
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About 100 feet N. of the north end of the Old Furnace, No. 1, is an exposure of a felspathic
micaceous gneiss, which continues for 170 feet. At the north end of this furnace the dip is 60,
but 100 feet farther on it is 85° ‘

Nearly 330 feet N. of the north end of No. 1 Furnace, there is a ledge of a somewhat different
rock, with almost perpendicular and regular bedding. Decidedly less gneissic in its crystallisa-
tion, it has lenticular lumps of felspathic mineral, and is finely streaked ; the whole has an earthy
sedimentary aspect, and the felspathic specks and concretions are rounder than in the true gneiss;
the strike of the rock is nearly S. 70° W., or parallel with the prevailing strike of the genuine gneiss;
to the southward its course is such as to range straight for the shore of the river at the Ferry House,
opposite Spring Mill, and it must range thence along the north base of the belt of hills bounding the
river, between the Ferry House and Merion Furnace, opposite Conshohocken. This rock has a more
earthy and less crystalline aspect. I incline at present to regard it as the lowermost member of
our Secondary or Paleozoic system of strata. If it be really such, it is not here locally separated
from the gneiss beneath it, by any marked unconformity in respect to either their strike or dip,
but the two sets of rocks are contrasted in a very marked manner, both in their external aspects
and their mineral composition. The passage from one into the other is so abrupt as regards their
composition and crystallisation, as to require us to place them in wholly different systems. The
visible thickness of the vertically-dipping beds of this upper doubtful group is about 100 fect.
This stratum forms the N. point and face of the hill, immediately S. of the Spring-Mill Valley.

Limits of the three Belts of Gneiss of the Southern Gneissic District, more precisely defined.—
It is not possible to trace, at least at present, with close precision, the boundaries eastward and
westward which separate the southern and northern belts of harder gneiss, from the middle tract
of softer, or more micaceous strata ; but their approximate limits may be indicated somewhat as
follows :—

Limits of the Southern Belt.—The Southern, or Philadelphia Belt, can be traced from the
Delaware, below Trenton, to the Neshaminy, constituting the whole of the gneiss S. of the
southern edge of the red sandstone. West of the Neshaminy, its northern border, or that which
separates it from the micaceous middle belt, leaves the southern trough of Primal white sand-
stone, and, trending south-westward, passes between Shocmaker Town and Mill Town, and
crosses the Schuylkill near the northern side of Manayunk. To the S.W. of the Schuylkill the
limit is less precise, partly from a deficiency of exposures of the rocks, and partly—perhaps
chiefly—from the existence of a succession of undulations, which may cause a repetition of out-
crops, or separate belts of the two divisions of the strata. On the Brandywine, the northern
limit of the more massive gneiss would appear to be somewhere N. of Chadd’s Ford. It would
seem that, after crossing the Brandywine, the rocks of this group run forward for several miles,
into Chester County, and through the northern side of Delaware into Maryland, in a succession
of gradually contracting ranges or slender fingers, the more northern of which terminate in the
neighbourhood of the Redclay and Whiteclay Creeks, while the middle ones extend forward to
cross the Little Elk Creek, and to pass to the south of the eastern end of the great Southern Belt
of the Serpentine. It is very obvious, from the structure of this zone on the Brandywine, from
Chadd’s Ford, southward, and through the country to the west of that stream, that the gneiss is
here undulated in a series of wide anticlinal waves. This is indicated, not only in the alternately
N. and 8. dips of the strata on the Brandywine, but in the occurrence of those several synclinal
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troughs of Primal and Auroral palaeozoic rocks, which in the south-eastern corner of Chester
County, and the north-eastern corner of the State of Delaware, are folded in between the uplifts
of the gneiss. Besides these anticlinal fingers, this southern gneissic belt sends forward to the
S.W. a long unbroken zone or line of outcrop, through Northern Delaware and Cecil County,
Maryland, to cross the Susquehanna River between a point some two miles below the Pennsyl-
vania State line and Havre-de-Grace. This is a grey granitoid gneiss, composed largely of
quartz and felspar, and occurs on the Susquehanna in very massive beds.

Linuts of the Mica Slate or Middle Gneissic Belt—Viewing the middle micaceous belt as
terminating eastward, somewhere in the neighbourhood of the Neshaminy, and S. of Edge
Hill on the southern ridge of Primal sandstone, we can define its northern limit to be formed by
that outerop of Primal rocks passing Moretown and Chestnut Hill, to a point a little W. of the
Wissahickon, at which latter place the mica-slate seems to leave the belt of Primal rocks, and to
be bounded thenceforward on its north-western side by the south-eastern margin of the northern
tract of older felspathic gneiss. Thus limited, it crosses the Schuylkill, as already defined, about
one mile S.E. of Spring Mill. From the Schuylkill the line of contact of the two groups, pursu-
ing first a course somewhat W. of 8.W., passes through the eastern corner of Haddon Township,
and the lower edge of Newtown, to take a range somewhat more to the W., coincident nearly
with the north-western edge of Delaware County. It then proceeds throngh Westtown, in
Chester County, and crosses the Brandywine somewhere within a mile below the E. and W.
branches of the junction of, that stream. Kast of Unionville the tract of hard felspathic and
hornblendic gneiss, to the N. of the more micaceous gneiss, appears to run to a point, and here,
therefore, the common boundary of the two groups re-curves rapidly backward towards the N.E.
Whether the rocks bounding this belt of harder gneiss, W. of the Brandywine, appertain all of
them to the ancient Gneissic slate formation, or whether they are not in reality the lower Primal
slates under a highly metamorphic and crystalline condition, is a question which remains open
to future research ; but I incline to the belief that, within the general synclinal trough of the
micaceous gneiss, where the Brandywine intersects it, we shall ultimately discover smaller
synclinal waves, containing unconformable troughs of those older Primal slates. The western
general limit of the middle gneissic belt may be vaguely defined, then, as ocenrring somewhere
near the Brandywine, across which it is probable there extend some narrow antichnal fingers,
expiring, like those of the southern harder gneiss, under the overlapping, very undulating,
margin of the altcred Primal series. Whether, indeed, there may not occur,.even in the more
central tracts of this micaceous zone, between the Schuylkill and the Brandywine, some small
insulated troughs of the Primal older slates, is a point which likewise remains for future
investigation.

Limits of the Northern Belt of the Southern Gneissic District.—We have just defined,
in a general way, the southern boundary of this northern tract of gneiss, and it remains
to describe now its northern edge, or that which separates it from the long continuons belt:
of Primal talcose older slates which border it on the N. From a little W. of the Wissahickon,
where this northern tract of gneiss seems to emerge from under the Edge Hill trongh of
Primal strata, the common limit of the gneiss and talcose slate can be readily traced
along the northern brow of the Chestnut Hill range, to the Schuylkill just below Spring
Mill. West of the Schuylkill, the line of contact of the older Primal, with the Gneissic strata
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ranges along the brow of the range of hills overlooking the river, and thence through the summit
of this ridge, as it borders the limestone valley of Merion Furnace. It thus passes G. W.
Fisher’s, and P. Pechin’s, and W™ Morgan’s, N.E. of Morgan’s Corner. Thence its course takes
it about half a mile 8. of the Spread EKagle Tavern. On the back road from the Paoli to the
Spread Eagle, S. of the turnpike road, we find the limit of the two formations, about one-third of
a mile E. of the cross-road leading from Reeseville to the Leopard Inn, a dyke of close-grained
bluish trap-rock occurring a little N. of the line of junction. Here the older rock is a dark
bluish grey felspathic micaceous gneiss, very similar to that S.E. of Spring Mill on the
Schuylkill: In this vicinity, further eastward, the gneiss is very quartzose and massive. It
dips 85°, to N. 10° E. In the deepest of the railroad cuts, near the Toll-gate, W. of Morgan’s
Corner, the rock is a massive granitic gneiss, of greenish felspar, white and garnet-coloured
quartz, and brown mica. These varieties are here cited, for the purpose of comparison with the
very different kinds of gneiss, which we will presently find to prevail in contact with the Primal
slates further westward. Tracing the edge of the gneiss, it may be seen to pass about one mile
and a half S.E. of the Paoli, or half a mile N.W. of the Leopard Inn, on the Darby Road. Here
the rock is a more hornblendic gneiss than further eastward, and the change from this hard
material, to the softer talcose micaceous Primal slates, is plainly visible in.the transition from a
somewhat uneven surface to one of a lower level, having smoother outlines and softer undula-
tions. OQur line now crosses Crum Creek, near Mavis’s Grist Mill ; and here the gneiss is in close
proximity to the southern margin of the long belt of stratified serpentine, which originates in
the talcose primal slates, about one mile S.E. of the Paoli, and more than one-fourth of a mile
N. of the gneiss at that point. From Crum Creek, where a very hornblendic gneiss commences
and ranges for many miles south-westward, its northern or north-western edge, coincident nearly '
with the southern border of the serpentine as far as Taylor’s Run, passes about one mile N. of
Sugartown, and the same distance N.W. of West Chester. Following the southern side of the
valley of Taylor’s Run, till it approaches the Brandywine, it crosses this stream below Taylor’s
Ford, and preserves its course westward to the vicinity of Marshallton, keeping near the road
leading from West Chester to that village. In the vicinity of Marshallton and Trembleville this
line seems to terminate, or to deflect rapidly southward ; for the north-western, or here, western
boundary of the true gneiss, appears not to reach as far to the westward as the village of Union-
ville, in East Marlborough Township.

Of the Geological Structure of the Gneissic Region of the Sclhuylkill—(See the Section.)—A
remarkable feature in the structure of the whole southern gneissic district, is the prevalence of a
northward dip in the strata. This inclination prevails along the Schuylkill, with very few local
and trivial exceptions, throughout all the three great subdivisions of the zone of gneiss, until we
approach the upper or northern side of the third or northern belt. There the rocks for the first
time, for any considerable width of outcrop, are contorted, folded, and lifted into a generally
almost perpendicular dip. The ordinary or average angle of inclination of the strata may be stated
to vary between 30° and 50°, and the prevailing point of the compass to which this dip is directed
is somewhere between N. 20° E,, and N. 30° Ii,, though occasionally it is nearly N., and in one or
two instances it is NNE.  From Philadelphia, the whole way to the Wissabickon, there exists no
interruption to this general northward dip, and not until we approach the lower edge of Mana-
yunk is it much undulated or contorted, and even there the undulations are within very narrow
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limits, and produce very little reduction in our estimate of the thickness of the formation. At
Fairmount the true dip of the rocks is very steep, approaching, indeed, to the vertical. The
strata there are traversed by numerous conspicuous joints, presenting at a little distance a decep-
tive appearance of a nearly horizontal stratification, in thick and almost parallel beds ; but this is
not to be confounded with the genuine stratification or grain of the rock, as marked by the
structural distribution of its mica and other minerals.

Advancing northward, this steep inclination of the strata soon subsides, for along the shore
of the river, from Lemon Hill to the Quarries below the Columbia Bridge, the ruling dip is in
only one or two local spots steeper than 40°, or even than 80°. In the Quarries spoken of, it is
in one or two places 50°, and even 70°. TFrom the Columbia Bridge to the Wissahickon, and
even beyond it, the rocks dip with remarkable steadiness at angles seldom lower than 20°, and
seldom higher than 30°. Passing the Wissahickon, they begin to exhibit a series of local contor-
tions, though but few of these contain a dip to the southward for more than a few yards. At
two or three spots below Manayunk, the inclination is as steep as 50°, or even 70°, but at
the town, and indeed as far up as the Sinnaminson Creek, a quite gentle slope prevails, the
highest angle not exceeding 20° or 25°, excepting at one locality of very narrow contortions.
Above the Sinnaminsen, as far as the Greentree Run, the dips are a little more variable, and
generally steeper, but nearly all are embraced between the angles of 30° and 50°. In this part
of the section the strata are more waved in their dip, though never thrown out of their prevail-
ing northward declination. Approaching and passing the Greentree Run, we find them through
a space of nearly 300 feet in an almost perpendicular attitude ; they soon, however, resume their
dominant northward dip; but from this point to the vicinity of the Soapstone Quarry, they pre-
sent, for the first time, a succession of synclinal and anticlinal undulations. In this division of
the section, the inclination of the strata—still to a large extent towards the north—is at all
angles from 30° up to 70°. It is worthy of note here, that the steatite belt itself gives evidence of
containing a synclinal wave in the dip ; for the tale-slates and mica-slates to the south of it, for
several hundred yards, dip steadily towards the north, at an angle of about 30°, while those of the
northern side of the Quarry show a steeper inclination to the south. Passing the Steatite Range,
the northward dip is quickly resumed, and in this part of the Mica Slate Belt, both at the Schuyl-
kill and on the Wissahickon, the slope is steeply towards the north.

Entering now that division of our section which belongs to the Northern Belt of harder
TFelspathic Gneiss, we encounter the most irregularly dipping or undulating portion of the whole
gneissic zone. Approaching the Quarries of Blue Porphyroidal Gneiss, at the lower limit of this
tract, we meet with a steeply-compressed anticlinal axis in the strata, the line of the axis
marked by a strong dyke of syenitic granite. Here the south dips are 70°, and even steeper,
while the north ones vary from 45° to 55°. Passing the Quarries, we immediately encounter a
wide space of more than a fourth of a mile, in which the rocks are almost horizontal, and towards
the northern edge of this we perceive an axis or turn in the dip, marking a broad, regular, syn-
clinal trough or basin. From the northern edge of this trough, to the upper limit of the whole
gneiss formation, past the William Penn Iron-Furnace, No. I, the gneiss is closely folded, and
compressed into very steep, or nearly perpendicular dips, with numerous short plications.

If now we review these interesting features in the structure of this broad zone of gneiss, we
can hardly resist the conclusion, that in the three belts passed over by our section, there are
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really but two groups of rocks, a lower and a higher, and that the entire zone, viewed broadly,
constitutes but one wide synclinal wave or basin, the harder felspathic and hornblendic gneiss
dipping northward, throughout the whole southern belt or outerop, and reappearing in steep and
multiplied contortions on the other side of the trough, and the upper or more micaceous group
of rocks filling the synclinal centre of the trough, and compressed into the lesser foldings which
1t exhibits, by the lateral force of the wide crust undulation, within which it has been caught, and
folded.

Of the Belt of Gneiss North of the Mooretown and Attleborough Range of Primal Sandstone.—
Between the southern edge of the Middle Secondary or Mesozoic red sandstone formation, in
Bucks and Montgomery counties, and the southern range of Primal white sandstone, extending
from Edge Hill to Morrisville, there is a nearly continuous long and narrow tract of Gneiss rocks,
which in their composition seem to be identical with those of the northern belt, west of the
Schuylkill. Indeed, from the fact of this identity, and from their lying in the same line of
strike, the rocks of the two tracts must be regarded as belonging to one continuous zone of
strata, interrupted at the surface only by the basins of the older Paleeozoic strata, which lie
obliquely across the belt. It is not necessary to define it minutely in this place, further than to
add to what has been now indicated, the statement, that at the western end of this area the
gneiss runs forward in three points. The first and longest projecting finger of the belt is a con-
tracting anticlinal outerop, which is insulated from the middle finger by the narrow synclinal
trough of Primal rocks, which passes the Pennypack Creek at Shelmire’s Mill. From the Penny-
pack, where it is rather more than a mile wide, this promontory of the gneiss ranges contracting
in width, between the southern foot of Edge Hill and the northern border of the Mooretown and
Attleborough range of Primal strata, until, south of the village of Edge Hill, it has a breadth not
exceeding one quarter of a mile. Within a mile to the W. of this place it runs to a point,
being saddled by the Primal slates and white sandstones of Edge Hill, or the eastern extension
of Barren Hill. This is evidently an anticlinal elevation in the gneiss, and the axis is a very
straight one, and of considerable length, being prolonged even to the Schuylkill, a distance of
several miles beyond the point at which the gneiss itself sinks out of sight.

The middle branch or finger of this area of gneissic rocks is much shorter than either the
southern one, just traced, or the most northern, presently to be mentioned. It extends for about
two miles westward of the Huntingdon Turnpike, to a point about one mile west of the Penny-
pack, or to within three-fourths of a mile of Willow Grove. It is an anticlinal belt, embraced
between the southern and northern synclinal ranges of the Primal sandstone, into which the
eastern end of the limestone basin of Montgomery County forks. This gneiss may be seen on
the Pennypack for about half a mile above Shelmire’s Mill, and is again intersected, near its
western termination, by the road leading south-eastward from Morgan’s Mill to Blaker’s Store. It
terminates in a point about due south of Morgan’s Mill

The most northern branch of the belt of gneiss rocks before us is in reality not continnously
connected with the main tract, but is cut off from it by the encroachment of the southern edge
of the red sandstone against the northern prong or basin of Primal white sandstone, in the vicinity
of the Pennypack. The denudation of the red sandstone, W. of the Pennypack, and N. of
Willow Grove, has exposed this patch of the gneiss through a length, bordering the northern side
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of the Camphill outcrop of Primal rocks, for as much as four miles, and through a breadth, on
the Doylestown Turnpike, amounting to about one mile.

Throughout these three western branches of the northern belt of gneiss, the strata are of
the same hard massive character as those which constitute the northern tract W. of the
Schuylkill, and 8. of the Chester County Valley, and there can be no doubt that they are a
‘prolongation of that range. The predominant varieties are hornblendic and felspathic gneiss,
with a subordinate proportion of beds of the more micaceous kinds.

Old Plumbago Mine, Buck's County—Near the Buck Tavern, on the New Hope Turnpike,
there is an cld mine of plumbagoe on the farm of Isaac Hogeland. A tradition states that black-
lead was procured here more than a hundred years ago. After lying long neglected, the mine
was recently reopened, but it is again in a state of dilapidation, and no accurate observations
respecting the vein or bed are at present practicable.

NARROW RANGES AND LOCAL OUTCROPS OF GNEISS WEST OF THE
BRANDYWINE CREEK.

Southern Belt—Commencing our description of the more detached tracts of the harder horn-
blende and felspar varieties of gneiss, constituting the general Southern Belt of the Southern
Gneissic Region, where they begin to separate into anticlinal fingers, W. of the Brandywine
Creek, the first band we have to notice is one which crosses that stream in the vicinity of
Chadd’s Ford. This runs towards the western end of Pennsbury Township. The principal
variety of the rock at Chadd’s Ford is a dark blue and speckled hornblendic gneiss. This
anticlinal outcrop seems to end within two miles of the river, but, in the same line of strike, a
rock of the same composition is uplifted through the newer strata, in two or three detached
broken ridges, all the way to the East Branch of Redclay Creek at Pierce’s Paper-Mill. It is
probably an extension of the same anticlinal range.

As already mentioned, the Gneiss Rocks basin a little below Chadd’s Ford, and in the line of
this basin, rests, further westward, a trough of crystalline Auroral limestone, with some Primal
sandstone. South of this trough, a much broader tract of the gneiss branches forward toward
the W., bounding the Kennet Square Basin of Limestone and its eastern branch, on their south.
This belt embraces both hornblendic gneiss and the ordinary grey felspar and mica rocks, the
latter being sometimes quite micaceous and full of large garnets.

Approaching the East Branch of Whiteclay Creek, this tract of gneiss begins in turn to
subdivide, and at the intersection of that stream it breaks up into three narrow tapering fingers,
apparently subsiding anticlinal outcrops, which terminate at, or a little to the westward of, the
Middle Branch of Whiteclay. The most northern of these bands crosses this stream a little
below Moor’s Grist-Mill, the middle Fork reaches it about Wickersham’s Mill, and the southern
crosses it to the southward of Pennock’s Factory, to extend apparently nearly one mile further
westward. Between these narrow subsiding belts of the gneiss lie narrow troughs of micaceous
and talcose slate, identical, in crystalline and other characters, with similar rocks further N.,
which I have unhesitatingly referred to the Primal Slate series. The predominant rock in these
narrow outcrops of gneiss is the hornblendic variety.

VOL. L L
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South of the detached fingers of gneiss above described, runs a much more extended and
broader tract of the same rock, across the Whiteclay Creek above its forks. The northern edge
of this passes the little manufacturing village of Chandlerville, on the East Branch of Whiteclay,
and its southern border adjoins the narrow basin of crystalline limestone which includes Nevin’s
Quarries. This belt stretches towards Kemblesville.

At the main fork of Whiteclay Creek, and for half a mile N.W. of this, we have the broken
outerop of the gneiss, some of the beds of which are of the prevailing hornblende variety. This
bounds the trough of limestone on the S.I.,, and it ranges south-westward into the N.E. corner of
Maryland.

Middle Belt of Gneiss on the Brandywine.— Turning next to the middle tract, or that of more
micaceous gneiss, we may state briefly, that wherever it displays itself on the Brandywine above
Brinton’s Ford, or between Brinton’s Ford and the main fork of the stream, it is a somewhat
decomposable rock, consisting of the ordinary triple mixture of quartz, felspar, and mica, with
some strata of thinly-bedded hornblendic gneiss and numerous layers of very micaceous gneiss,
full of large garnets. In this group occasionally occur thin bands of a granite-like gneiss,
disposed in very regular parallel beds, and having a square fracture, which confers on it an aspect
and structure resembling the white Primal sandstone when greatly altered. This gneiss much
resembles some members of the formation between Fairmount and Manayunk. Many contortions
occur in this zone on the Brandywine, but the prevailing dip is chiefly to the S.E.

Northern Belt of Geiss near the Brandywine—A. very similar rock to that jnst described as
occurring below the forks of the Brandywine, occurs in the vicinity of Taylor’s Ford, and west-
ward from the river towards Marshallton and Trembleville. I conceive it to be not at all
improbable, that the northern zone of more massive gneiss, in passing West Chester, subsides
towards or beyond the Brandywine, and is there saddled over and swept round Dby the newer
group of more micaceous felspathic gneiss, here interposed betwcen the hornblendic variety and
the talcose Primal slates. This, at least, is the most feasible view we can adopt, from the defective
data afforded, after a diligent and careful study of the district. The stratification and composition
of the strata are necessarily so obscure from extensive metamorphisin, and from the occurrence of
many imperfectly traceable anticlinal and synclinal undulations, that it is next to impossible to
define sharply the respective limits of the formations.



CHHAPTER II.

MIDDLE ZONE OF GNEISS,

OR THE GNEISSIC ROCKS BETWEEN THE NORTH VALLEY HILL OF CHESTER COUNTY AND THE
SOUTHERN MARGIN OF THE MIDDLE SECONDARY RED SANDSTONE.

DBoundaries—Having described the Gneiss, S. of the limestone basin of Montgomery and
Chester, and of the red sandstone in Buck’s County, in its several belts and outcrops, and under
its different aspects, we come next to the interesting area of the same rocks W. of the
Schuylkill, and between the North Valley Hill, as a sonthern boundary, and the southern margin
of the Mesozoic red sandstone and the base of the Welsh Mountain as its northern. From a
spot about half a mile west of Valley Forge as its eastern point, the southern edge of this broad
belt of gneiss ranges continuously, along the northern base or side of the North Valley Hill, in a
direction about 8. 70° W., the “whole way to the Western Branch of the Octorara in Lancaster
County. The northern, or rather the north-eastern bonndary, formed by the southern overlapping
edge of the red sandstone, is a gently curving line, commencing at the eastern point near Valley
Forge, already designated, and terminating at the eastern end of the Welsh Mountain near
the county line, between the counties of Chester and Berks. Traced in detail, it passes
Wheatley’s Lead-Mine near Pickering Creek, crosses that stream at Kenzie’s Mill, and then, with
a gentle sweep convex south-westward, it passes immediately by the little village of Kimberton.
From this point its course is nearly straight to Coventry Village, opposite the junction of the two
branches of French Creek. It crosses, in this course, the main French Creek about two miles
N.W. of Kimberton, and follows thence to Coventry the north side of the French Creek Valley,
except at one bend of the stream opposite Pughtown, where the line for half a mile takes the
southern side. From Coventry Village, the boundary between the gneiss and red sandstone,
trending first a little N. and then slightly southward, runs nearly due westward for more than
seven miles, to the north-eastern point of the main ridge of Welsh Mountain near the village of
Springfield. But there is an insnlated belt of the gneiss situated a short distance to the N. of
this boundary, on the North Branch of French Creek, and this may be more strictly viewed as the
northern extension of the formation.

The north-western limit of the wide tract of gneiss before us, is traceable from the sources of
Pine Creek, a tributary of the North Branch of French Creek, south-westward along the south-
eastern base, first of the eastern spur of Welsh Mountain to Springfield, and from thence along
the base of the main Welsh Mountain, over the Lancaster County line N. of the little village of
Cambridge, to within two miles of the western end of the ridge.

Viewed broadly, this whole area of the gneissic rocks divides itself westward into two main
spurs or broad fingers, the shorter and more northern one terminating at the point just indicated,
some two miles E. of the western end of the Welsh Mountain ; while the southern, and much
longer, extends forward between the North Valley Hill, and the southern base of Mine Ridge, to
the North-west Branch of the Octorara, already stated as the westernmost limit of the whole
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tract. This division of the gneissic area into two western branches is the result of two
wide anticlinal undulations, and the reception between them of a broad synclinal belt of the
Primal strata, penetrating the gneissic region eastward from the head-waters of the Pecquea in a
gradually contracting basin, extending as far as the North Branch of the Brandywine in West
Nantmeal Township. This synclinal belt of Primal rocks, a prolongation from the limestone
basin of the beautiful and fertile Valley of the Pecquea, is itself a complex trough, penetrated from
the eastward by two narrow anticlinal spurs or fingers of the gneissic rocks, cansing it to branch
into three subordinate troughs. The gneiss may therefore be described as throwing, towards
the W., two large and long anticlinal belts, and between these, two others, much shorter and
narrower. These latter start off from the main southern division in the neighbourhood of the West
Branch of Brandywine, and extend for a few miles a little S. of W., the southern one to a point
about one mile E. of the little village of New Italy, and the northern one to about two miles E. of
Compassville.

The relations of the geological structure of this district to its topography are such, that the
gneissic rocks for the most part constitute the valleys, while the Primal strata form the ridges
between them ; the one material being easily eroded, and the other, consisting mainly of hard,
firmly cemented, and even semi-vitreous sandstone, opposing a superior resistance to the exca-
vating action of the waters which shaped the surface.

To define now somewhat more exactly the limits of the two principal ranges of the gneiss,
or what is the same thing, the southern limit of the Northern belt, and the northern limit of the
Southern ome, we may state that the first line commences at the West Branch of Brandywine,
near Ackland’s Grist-Mill, and running almost due westward, follows the south side of the South
Branch of Indian Run, leaving the Manor Presbyterian Church to the S. of it about half a
mile. Thence, after crossing the West Branch of Brandywine, near MDuff’s Grist-Mill, the
houndary between the formations coincident, nearly with the north base of the barren ridge of
Primal white sandstone, extends along the south edge of the valley of Twolog Run, beyond which
it crosses the county line about one mile and a half 8. of the village of Cambridge ; and now
deflecting northward, and in one mile more, turning again westward across the Pecquea, it runs
for three miles further towards the W. end of the Welsh Mountain, to unite with the north-
western boundary of the same area of gneiss, already indicated as ending at this point. This
wide finger of the gneissic district is bounded, in its western portion on its southern side, by a
narrow belt of Primal sandstone and slate, separating it from the limestone of the basin of
the Pecquea.

Turning now to the northern limit of the Southern or longer belt of the gneiss rocks, we
may approximately dcfine it as crossing the West Branch of the Brandywine, near Waggon
Town, and as extending thence towards the W.S.W. along the northern side of the valley of
" Rock Run, till it crosses Buck Run north of Morris’s Grist-Mill, or more than half a mile N. of the
E. Sadsbury Friends’ Meeting-House. Thence it ranges more nearly westward, to the vicinity of
the Mine Hill Gap, passing near the Black Horse. From the Mine Hill Gap, the line, coincident
thronghout nearly its entire length with the southern base of Mine Ridge, pursues a direction
somewhat more southward, till it passes Copper Mine Run in the vicinity of the old copper mine,
from which the Mine Ridge derives its name. Beyond this point, to the western extremity of
the visible zone of gneiss, the northern boundary observes a course very nearly towards the S.W.
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It unites with the southern limit a little W. of the North-west Branch of Octorara Creek, where
the belt of gneiss thus bounded ends in an acute point, enclosed by the North Valley Hill and
the southern spurs of the Copper Mine Ridge.

There remains to be described only one other subordinate tract of these gneissic rocks, that
of the Northern Branch of French Creek. This is insulated superficially from the main area of
the gneiss by a long narrow tongue of the Mesozoic red sandstone, and its dykes and ridges of
trap-rock extending from Rock Run, where it forks away from the main area of red sand-
stone, and runs westward to the County line just N. of Springfield. The narrow strip of
gneissic ground thus cut off from the main country of gneiss, by the above-mentioned tongue of
sandstone, commences in a point near Rock Run, spreads to a width of nearly a mile N. of the
Warwick Iron-Mines, and then contracts again, passing the Hopewell Iron-Mines, till it ends in
its western point N. of Springfield. This insulated outcrop of ancient gneiss is an exceed-
ingly interesting mineral zone. It includes those well-known, remarkable, mineral localities
familiar to the mineralogists of the State, as the Knauer Town Copper-Mine, Steel’s Iron Pits,
and the Iron-Ore Mines of the Hopewell Furnace, all of which will receive a sufficiently detailed
description in a future chapter.

Character of the Gneiss Rocks N. of the Chester County Valley.—A marked difference is
presented between the gneissic region N. of the Chester County Valley, and that already
described lying S. of it. In the latter district there occurs, as we have seen, a great diversity
in the composition of the rocks of the older metamorphic class; there being an abundance, if
not a prevalence, of the softer micaceous varieties, and a general deficiency of the more massive
granitoid kinds. Here, on the other hand, we encounter chiefly the granite-like varieties of white
felspathic gneiss, with hard hornblendic gneiss, such as constitute the typical gneiss rock of the
central ridges of the South Mountain, or Highlands between the Delaware and the Schuylkill.
By far the most prevalent variety is a felspar-quartz rock, of a greyish white colour, holding
only a subordinate amount of mica, and disposed in comparatively massive beds. Certain of the
more minutely granulated sorts, of a whitish aspect, resemble so nearly some portions of the
Primal white sandstone when excessively crystalline from metamorphic action, that to discrimi-
nate between the two formations is by no means easy, but demands the closest care. Nor is this
to be wondered at, for the composition of the white Primal sandstone is often just such as would
be derived from a white felspar and quartzose gneiss of this description. Micaceous gneiss does
occur in the area before us, but nowhere in outcrops of any considerable breadth ; and true
mica-slate—except merely in thin subordinate layers—has been nowhere met with. Towards
the northern side of the region there would seem to be a larger relative amount of massive hard
hornblendic gneiss, while centrally, and along the southern border, the white felspathic sort is
by much the most abundant.

Of the Undulated Structure of the Gneiss District, N. of the Chester County Valley—That the
wide area of gneiss now under description is undulated in a succession of anticlinal and synclinal
waves, 1s obvious to any practised geological observer who studies its structure with due care.
Indeed, the evidence furnished by our map and sections is even more conclusive, as regards this
feature, than it is for the gneiss region south of the Limestone Valley, for in that district the
closely folded and convulsed condition of the strata renders the detection and tracing of the
anticlinals of the gneiss extrcmely difficult, while here the undulations are, in the main, more
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open, symmetrical, and susceptible of continuous tracing. Along the northern or north-eastern
‘border of the district, especially S. of the Valley of French Creek, the topographical features, of
themselves, plainly suggest the presence of a succession of anticlinals. The present margin of
the red sandstone marks pretty evidently the approximate ancient shore-line of that wide estuary,
which floated the sediments to form the red sandstone; and this shore-line was determined by
the northern sides, and eastern ends, of a succession of hills or anticlinal ridges, which kept off the
waters from the country further south. It is only necessary to travel down the Valley of French
Creek, from Knauer Town to Kimberton, to recognise the probable truth of this picture. The
notion of an undulated or folded structure in the gneiss, finds corroboration in the parallel
arrangement of the hills and valleys, and in the sudden changes in the dip of the strata, where-
ever we make a transverse section through the region ; but it receives its most positive demon-
stration when we study the topography and distribution of the gneiss on the western side of the
county. There, as we have already seen, several long tapering tongues of the Gneiss formation
project forward towards the W, including between them actual troughs of the Paleeozoic rocks,
a feature not attributable to any other mode of elevation of the gneiss than that of an undu-
lation of its general floor, in the manner of long anticlinal waves. Some of these waves, no
doubt, are so closely compressed, or folded, and others are so irregularly dislocated, as to render
the analysis of them obscure or even impossible, yet the geology of the country clearly estab-
lishes their presence. .

Faults—Even in the more central tracts of the district, we are presented with some interest-
ing evidences of these crust-undulations. I allude now to a succession of parallel dislocated syneli-
nal axes, running through West Pikeland and West Vincent townships. Though externally the
presence of these foults with a synclinal dipping of the strata is not recognisable in any exposures
of the strata, the artificial development of the ground, in a series of excavations for valuable
deposits of iron ore, has recently enabled me to discover their existence and true structure, and
to show that all the principal accumulations of ore are seated upon them. These faults are all
connected with the trough-like or synclinal position of the strata supporting the ores. But the
most conclusive proof of undulations in the gneiss, and one which accounts for the presence of
these deposits of iron ore, is the occurrence at almost every dislocation of an insulated patch of
the Mesozoic red sandstone. The iron ore nsually rests in a cleft or deep narrow trough, confined
between steeply-dipping beds of gneiss, or a wall of granite on the one side, and moderately steep
south-east dipping strata of the red sandstone, within or behind which no ore is ever found, on
the other. These strata of red sandstone are invariably highly altered and crystalline, for they
contain frequently minute crystals of mica, specular iron ore, graphite, and even felspar. Yet,
in other layers of mottled and half-baked red shale, in close alternation with these more altered
ones, we see proof of their unquestionable identity in composition and origin with the red sand-
stone formation, from the general southern margin of which, some of them are separated by an
interval of four miles. It seems highly probable that, at the completion of the red sandstone
deposit, there were several very narrow troughs of it, reposing within some of the deeper valleys .
lying between the hills of the basin of Pickering Creek ; and that at the time of the elevation
of the formation, or possibly, contemporaneously with the movements which accompanied the
injection of the mineral veins of the Pheenixville and Perkiomen district, these troughs were
dislocated longitudinally, and all the superficial red sandstone washed away, except those narrow
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strips which were canght or nipped within the broken synclinals between the sides of the faults.
In this manner we may readily account for the existence of these outlying narrow belts of the
red sandstone, and for the presence of the deep and rich deposits of hematitic iron ore which
they contain, and which have evidently been derived by percolation from thin strata, by the
long-continued trickling of the surface-waters in the lines of fracture. ~Above the Friends’
Meeting-House, a bed of a singular, hard, hornblendic rock crosses the road, appearing also on
the road leading from the Yellow Springs to the Red Lion, two miles above the latter place-
Pipe-clay occurs in Uwchlan Township, in considerable abundance. Graphite is said to occur
in West Nantmeal, disseminated through blue quartz, but none was met with.

JRON ORES OF THE GNEISS.

Brown Iron Ore, or Hematite, of the Basin of Pickering Creek near the Yellow Springs,
and the Geological Conditions under which 1t occurs—Allusion has already been made to the
deposits of brown hematitic iron ore in West Pikeland and West Vincent townships in
the Valley of Pickering Creek ; and it was stated that these, with very few exceptions, are in
cldse relation with lines of sudden fracture, or parallel longitudinal faults, ranging along the
lesser valleys of the district ; it was intimated, also, that these dislocations are only so many
ruptured synclinal troughs, enclosing narrow belts or outcrops of a material which, by all
lithological analogy, can only be referred to the Middle Secondary red. sandstone, altered more
or less by some igneous metamorphic agency. I shall now offer to the reader some sketches
of the three or four principal deposits in the neighbourhood of the Yellow Springs, which have
been developed by mining, and which serve best to disclose the law which seems to regulate
the distribution of the ore. Commencing with the most north-eastern principal excavation
the first which we meet with is one about a mile and a half N.E. of the Yellow Springs on the
new road to Kimberton, and on land owned by Mr Lewis. .

Lewis's Ore Bank~—This deposit, of which a considerable quantity of good brown hematite
is now sent to the Ironworks at Phcenixville, rests in a triangular cleft or narrow trongh
between steeply-dipping gneiss rock on its S.E., and more gently-pitching altered red sandstone
and shale, declining south-eastward at an angle of 45° on its N.W. White felspathic granite
occurs near the southern wall of the fissure. The ore itself is confined almost entirely to the
loose earthy matter occupying this long open trench, very little of it penetrating the adjoining
rocks. It isa somewhat sandy variety of ordinary brown iron ore. The excavations here, all
of them open to the day, extend to a depth of between 30 and 50 feet below the level of the
soil, and their longitudinal distribution is N.E. and S.W., for this is the direction of the trongh
which includes the ore. Some of the more altered, or highly crystalline fragments of the red
sandstone, contain numerous flat plates or spangles of plumbago, besides crystals of specular
oxide of iron. The more argillaceous layers of this outlying fragment of the red sandstone
formation, exhibit a less degree of alteration from the normal aspect of the red shale, though
they are generally mottled and much discoloured, and even sub-crystalline, and speckled with
minute centres of segregation. The topographical relations of this gulf between the strata, con-
taining ore, are just such, it should be observed, as we might look for upon the assumption of a
synclinal flexure in the strata, with or without a disruption. In other words, the line of the
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fault or fissure is centrally along the bed of a narrow but quite extended valley ; and it should
be mentioned, that such are the external conditions nnder which we find nearly all the larger
deposits of iron ore in thi