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REPORT.

Hon. Lewis DewazrT, Esq.
Speaker of the House of Representatives.

Sir :—1 have the honor to transmit for the use of the Legislature,
the first annual report of Professor Rogers, as State Geologist, in con-

_formity with the third section of the act of 29th March, 1836, relative

to a Geological and Mincralogical survey of the state.

The Governor, who has examined the report, authorizes me to
state, that he concurs in bespeaking the favorable attention of the
general assembly to that part of it, which relates to an increase in
the humber of Assistant Geologists. The soundest prudence dictates
that all necessary facility shall be afforded to this important underta-

" king.- By complying with the request of the chief Geologist, now,

the final completion of the survey will be hastened, without adding to
the aggregate ultimate expense, and the public will be sooner put in
possession of that certainty of wesult which is so desirable in every
mpecta .
It is preseribed by the act above cited, that the annnal report shall
be made *‘ on or before the first of January in each and every year."”
I am requested by the chief Geologist to state that this provision is
extremely inconvenientin practice. The time which elapses between
the termination of field operations, and the first of January is too brief
for the necessary chemical analyses and other details of the report.
If it remain unchanged, it may hereafter either cause the preparation
of a supplemental annual report, or the postponement for a whole
year, of the communication to the legislature of the most valuable
part of the operations of the season. It is, therefore, respectfully sug-
gested, thatthe time of making the report be extended until the first
day of February in eaeh year. ~ =~

I am sir, . )

Wi pect,
THOS. H. BURROWES,
: Secretary of the Commonwealth.
SzcreTARY’S OFFICE, Hnmmo,g
December 22, 1836,
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To the Secretary of the Commonwealth of Pennsylvania.

Sm—In obedience to the act of the legislature, providing for a
Geological and Mineralogical survey of the state, with the gnty of
conducting which I have had the honor'to be entrusted, the follow-
ing report is respectfully offered. Its object is to communicate the
outlines of the plan which has been adopted for ascertaining the min-
eral resources of Pennsylvania, and the extent of the researches thus
far made in pursuance of that plan, embracing some of the general
results which have been obtained. Influenced, however, by consid-
erations of obvious importance to the ultimate counsistency end value
of the work, I shall submit at present a small portion only of the
materials in my possession, reserving for futare publication all such
observativns as might, possibly, in the incipient stage of the survey,
be regarded either as incomplete, from an inadequate collection of
facts, or as involving, from want of opportunities for their revision,
any inaccurate or immature inferences. For the course proposed, I
am happy to perceive ample warrant in the terms of the law which
in the 3rd section, calls only for annual reports of tlie progress
‘from time to time made in the survey,” and in the 4th section
does nat require 10 be compiled, 2 memoir on the Geology and Min-
eralogy of the state, until the completion of the survey.” To re-
move, in the mean time, any unfounded expectation on the part of
the public, in regard to future publications, I beg leave to state, in con-
firmation of the views which appear to have already influenced the
legislature on this subject, a few of the reasons, which, in my opin-
ion, most strongly recommend the expediency of withholding the
details annually collected, in order to embody them, at the termina-
tion of "the survey, in'one comprehensive description of the state.
The liability to commit serious errors during the earlier steps of a
geological investigation, devoted to a country so little explored as
Pennsylvania, is obvious, and that risk is in this instance rendered
more imminent by the enormous magnitude of our formations, to
understand any one of which correctly, it becomes requisite to tra-
verse very extensive distriets. In researches of a character so com-
plex as some of those which offer themselves in the exploration of
such a territory, no conclusion ought to be admitted as sound, until
all branches- of the investigation intimately dependent upon each other
for mutnal elucidation, have received their appropriate share of study.
Inquirers demanding the united aid of geological, mineralogical and
chemical data, collected from various sources, absolutely require, if
we would give them all the precision which is essential to their
practical value, frequent and elaborate re-examinations of the pheno-
mena. It ought to be borne in mind, too, that in geology whose
aims are eminently practical, it frequently happens that useful re-
sults connected with the arts, are involved in the higher generaliza-
tions of the science, and are consequently the latest reached—and a
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further powerful motive for perfecting our observations before we
venture to give them currency, is aflorded "by the reflection, that
those conclusions at which we are most anxious to arrive, are of a
kind bearing necessariiy upon many private interests, and tending,
to operate widely on the industry and capital of the country. An
additional inducement for postponing to one final report, in accord-
ance with the law, the great body of the observations to be collected
arises from the importance justly attached to the chemical researches
conpected with the survey, which can hardly fail ultimately to con-
stitute one of its principal merits on the score of beneficial apphea-
tions. . To deduce from the chemical examinations those more pro-
fitable results for which they are expressly undertaken, a multitude
of specimens of each separate class,.and from distant localities, ought
to be compared, and their peculiarities made known through analy-
sis.- The light thus acquired respecting their constitution, and the -
probable cause of their varied combination, becomes a fresh and pow-
erful auxiliary to discovery, by suggesting new views of their geolo-
gical relations, and by leading to numerous highly useful conclusions
otherwise -unattainable. Chemical researches so conducted, will de-
mand for their execution much time before their more important re-
sults are in a state to be made public, and since it is in contempla-
tion to annex to a certain portion of the specimens in the eabinet
their chemical composition, it is conceived that until these become
susceptible of final classification and arrangement, a detail of the
chemical facts Ascertained, must be deprived of more than half its
value. Add to these arguments the consideration, that before the
minutia of description belonging to any portion of our geology, even
so much of it as might be conveyed in a brief annual report, could be
properly understood, or correctly appreciated, it would be indispen-
sable to furnish the reader with some means of reference to a geola-
gical map, and a cabinet of our minerals, neither of which, it is ob-
vious, can be produced in such a shape as to be useful, until a much
later stage of the survey. . The state map cannot well be published
until fully completed, owing to the necessity of re-engraving some
parts of its topography, and of tracing on it the range of the several
formations, while the cabinet must receive numerous accessions, and
will require much chemical labor to be bestowed on it, ere the
work of arrangement can be entered-on-without incurring a serious
sacrifice of time, which would be much better devoted at_present to
other duties of the survey. Both the geological state map, and the
state cabinet-will, like the definitive report designed to accompany
them, gain much in point of accuracy, and therefore of usefulness, if
permitted to remain, subject to revision, in such a shape as to admit
of successive improvements from the annually increasing mass of ob-
jects and of information which it is so desirable they should ulti-
mately embrace. ) .

. That the legislature may be informed in what manner and to what
extent the duties assigned me have been discharged, I beg leave to
state, that upon receiving my coinmission as State' Geologist, I pro-

1*
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ceédded as promptly as practicable to the appointment, as prescribed
in the act, oftwo geological assistants, deferring for a few months the
selection of a chemical assistant, whose services were not needed un-
til a certain amount of: specimens could be accumulated. 'The other
necessary organizations being completed in the- month of May, the
investigations of the season were commenced, and these were actively
prosecuted until the beginning of November. The chemical exam-
inations were subsequently entered upon before the termination of

.the field explorations, and are now receiving, in conjunction with_

other details, their appropriate share of attention.

The first steps taker in the systematic examination of the geology
and mineralogy of the state, consisted of a rapid excursion made across
the whole bels of our formations from the Delaware river to lake Erie.
This was designed as a general reconnoissance, preliminary in its ob-
jects, being executed chiefly for the purpose of ascertaining at one view
the prominent features of the several great mineral districts of the
state, as a guide to the must eligible manner of conducting the more de-
tailed operations of the survey.

The line selected for this reconnoissance of the formations, was
made to commence near the town of Chester, on the Delaware river,
and to extend to the Susquehanna, near Columbia, following the
valley of this river; from thence to the mouth of the Juniata, and up
the latter stream as high as Lewistown. From Lewistown, its course,
now more directly transverse to the range of the strata, was by Belle-
fonte, across the Allegheny mountain to the Susquehanna river at
Karthaus. Here the south eastern half of the line terminated, and that
position intended to ascertain the general features in the structure and
mineral resources of the great north western division of the state was
caused to commence at a point near Phillipsburg, several miles south
west of the former, and in the same general north westerly course as
before, to pass through Clearfield, Brookville, Frauklin and Meadyville,
to lake Erie, terminating near the western frontier of the state. The
explorations ué)on the same line were subsequently extended in a
south eastern direction through Mount Pleasant, over the Allegheny
mountain, and down the little Juniata to its mouth, and thence by the
valley of the Juniata as far as its sudden change of course at Hamil-
tonsville, affording thus, two independent sections across the intricate
mountinous district in the-middle of the state. As the examinations
made in these introductory operations of the survey, were purposely
of a cursory kind, so as to bring into view as many of the more obvi-
ous geological phenomena, as the brief time allotted to them would
expose, o single or narrow line of explorations was rigorously ad-
hered to; but, on the contrary, it was deemed advisable to carry the
observations to the right and left of the line laid down, as widely as
was consistent with convenicnce, within the limits of a moderately

broad belt. . Lo
Experience duri'ig the subsequent, more exact investigations of the

" season has served to develope, in the most striking manner, the utility

of this train of preliminary observations, for independently of the in-
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trinsic importance of the numerous local facts coltected, they soon led
to certain general comparisons of the structure, resources and rela-
tions t6 each other of the several prominent geological distriets of
the state, and thus plainly indicated the steps most expedient to be
adopted in undertaking the more minute inquiries of the survey,

The first and most important measure which they suggested in re~
ference to the quarter at which to begin the delineation of the range of
our several strata and mineral deposites, was the expediency of the
subdivision of the state into three great tr.cts, namely: a south east-
ern, a middle and a north western region. The distinct character of
these sections in their geological structure, no’less than in their topo-
graphical features, and the diversity in the nature as well as-in the

~ mode of distribution of their respeetive mineral treasures were render-
ed obvious, and the necessity of exploring them separately as-three
detached, though closely related fields of observation becamé appa-
rent. The boundary dividing the south eastern from the middle region,
may be approximately traced by a line along the north western base
of the irregular chain of- hills, (the Blue ridge chain) rangin§ on the
south east of the great Cumberland valley, while the ridge of the Al-
legheny mountain forms the line by which wé propose to separate
the extensive middle section from the still wider region north west
of it. -

For the purpose of rendering a reference to these several districts
of our geology more definite, it is suggested to designate each by
some sufficiently comprehensive, yet specified name. All that sec-
tion of the territory of-the state lying south east of the Cumberland
Valley, we prefer calling for the present, and until some betfer title
can be found, the South east®n region. 'The great middle area of
Pennsylvaniastretches in a general north east and south west direction
from Wayne and Pike to Bedford and Franklin counties, comprising
in its breadth, nearly the whole of the wile mountainous zone of the
state, embraced between the south eastern region and the principal
ridge of the Allegheny mountains. ThisT propose to call the Appa-
lachian region of Pennsylvania, employing 2 name by which geogra-
phers sometimes desiznate the entire system of mountains which
traverses the United States from Alabama to the head waters of the
Connecticut. I thus appropriate this term, because all this middle
region of the state lies within the so called Appalachian system
of mountains. Itis true the signification of the word has been so
extended, as to comprehénd the great table land of the Allegheny
mountain, and its spurs, though it is greatly to be wished, for the
sake of giving greater exactness to geographical reference, that this
latter mountain, with the ridges west of it, should be known exclu-
sively as the Allegheny chain; and the mountains from its base, east,
to the great Cumberland Valley, exclusively as the Appalachian chain
When o-casional allusion may be necessary to these two systems of
mountains, so dissimilar, both in their geological structure and
their external configuration, we shall always employ the names Alle-
gheny and Appalachian in the restricted sense here specified. The



Allegheny chain, in this sense a separate group of mountains, in-
cludes as its extreme south eastern members, the so called Allegheny
mountain of Pennsylvania, and its continuations, the eastern front
ridge of Virginia, the Greenbrier and Great Flat Top mountains of the
same state, and the Cumberland mountain of Tennessee. ‘The ridge
delineated on the maps of Virginia, as the Allegheny mountain, is in
the central latitudes of that state, a member of the Appalachian chain,
to which it shows itself to belong, not merely by its position, but by
all its features, both external and geological. Further south in the
same state, and in North Carolina, the mountain improperly denomi-
nated the Allegheny, is in reality the main axis of a still more eastern
chain, which being continuous from Georgia to the Highlands of the
Hudson, should receive the general name of the Blue ridge
chain. Similar errors in the nomenclature of the Appalachian ridges
in Pennsylvania prevail, and produce serious confusion in the topo-
graphy of that position of our state map, tending greatly to embarrass
the geological explorer, and to render an accurate delineation of
our formation on the basis ot the present map an exceedingly
difficult task. All that extensive portion of the state spreading
to the west and north of the high table land whose south eastern verge
is called the Allegheny mountain, I shall entitle the Allegheny re-
gion, choosing in this as in other instances, to employ a name g‘re-
viously in use, though modifying in some degree its meaning. The
river, Allegheny and its numerous tributaries, water so large a section
of this wide undulating plain, which reaches froin the escarpment of
of the Allegheny mountain to the western and northern boundaries of
the state, that the application of its name to the whole region séems
peculiarly just and appropriate. Having been fortunately led by the
reconnoissance first made, to the above natural classification of the
territory of the state, I could not hesitate in deciding to which of
these three regions the earlier examinations of the survey ought to
be directed. The middle or Appalachian region, contained obviously
elements essential to the settlement of many questions.of the highest .
interest and importance, at the commencement of a systematic explo-
ration of the state. Being by far the most mountainous and broken
in structure, and posséssing also a great variety of strata, the leading
problems in our geology were there to be presented for solution ; and
it was deemed most judicious to grapple at once with the intricacies
in the stratification of this region, as promising the readiest clue to
the geological relations of the rest of the field before us. Its central
position was calculated to facilitate discoveries, in regard to the gen-
eral resources of the two other regions, and to disclose, simultaneous-
ly, all the fundamental points of inquiry, practical and scientific;
belonging to whatever portion of the state. Other circumstances of
much weight recommend the Appalachian region as the starting
point of the survey. In the first place, its including within itself, by
far the largest portion of all the richest iron ores ; the entire mass of
our anthracite coal, and the whole of the bituminous coal district of
the Broad Top mountain; and in the second place,of its immediate con-



tiguity to the éntire le of the great bituminous coal district, gn
the northwest of the Allegheny mountain.

Containing so much to enlist directly the private capital and enter-
prise of our citizens, and to augment indirectly the revenues derived
from our public works, this region was thought to hold out special
inducements for an immediate examination. .

Before entering upon the work of exploring the mineral deposits
of this region, and tracing the range and limits of its numerous strata,
it was deemed indispensable to the correctness of the results, and to
the facility of arranging its dislocated stratification, that a general
preliminary comparison should be made between the structure of the
_different portions of the region, with a view to determine from obser-
_vation the most expedient quarter in which to commence. The re-
quisite preparatory information was procured by combining with the
observations previously made, along the two lines of reconnoissance
embracing the portions from Harrisburg to Karthaus; and from

Mount Pleasant to Hamiltonsville, other examinations made in pre- .

vious seasons along the Susquehanna, from Duncan’s Island to
Northumberland ; and in various sections of the Anthracite coal re-
gion, as far towards the northeast as the Lehigh and the Lackawan-
na. On reviewing and comparing the researches made in these
several quarters, the advantage of first devoting attention to the
_south westein side of the track, and working thence toward the north-
east, was plainly manifest. As a strong geological argument for pre-
serving this course, it may be stated, that in the south western dis-
tricts of the Appalachian region, from Maryland to the Susquehanna,
_ the formations are in extreme disorder, as if the forces which up-
‘heaved and deranged the strata, had acted with their maximum energy
in this quarter.. Whatever is characteristic, either in the structure,
{in the stratification, or in the mineral riches of the mountain region,
generally, is here exposed under its strongest features; furnishing

thereby, on many occasions, a clue to phenomena more faintly de-

veloped elsewhere. In this district the strata would appear not only
to have been more elevated originally, but to have also"suffered a
deeper and more extensive denudation than in those portions of the
same tract which lie to the northeast of the Susquehanna river, and
consequently it is here’only, that we find fully exposed, the lower
members of the series of strata composing this region. It was
thought advisable, for sciertific reasons, not necessary to be here de-
tailed, to investigate the older aor lower seated formations first; and
‘as from the causes alluded to, they and their mineral contents are
brought most largely into view in the south eastern half of the Appa-
lachian chain; this district was selected as the fittest to engage the
initiatory labors of the present year.

This area obviously embraces the data for: determining the geolo-
gical pesitions of each of the three great coal districts of the state,
by either including or by passing into iheir strata ; and hence a con-
fident hope was entertained, of being able by the researches of the
season to disclose their relatiox}s to each other, and to ascertain what

A
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sitnation in the great group of our Pennsylvania rocks, they each

occupy.

TEZ facility and precision which have attended each step, in the

~ subsequent development of the stratification of the districts explored,

ix;ve caused me to be well satisfied with the scheme of research
opted.

Guided by the views here offered ; the detailed examination of
the Appalachian region was begun in the southern part of Bedford
county, and prosecuted during the residue of the season in this, and
the rest of the counties bétween the Maryland state line and the
Susquehanna river, in one direction; and the Cumberland Valley
and the ridge of the Allégheny mountain, in the other. While ex-
ploring this large and interesting district, excursions were occasion-
ally made to the west side of the Allegheny on the one hand, and
into the Citimbertand VE¥ty on Wre-vehaw, for the purpose of insuring
a necessary connexion between the researchiés of-ake present year,
and those to be carried on hereafter in the two other regions of the
state. The' area throughout which this connected series of geologi-
cal observations has been pursued, embraces by calculation, siz
thousand square miles, more than equaling one half of the territory
of Maryland, comprising at the same time, the most mountainous and
broken section olP Pennsylvania, and as a consequence, the most
complex and intricate portion of her geology.” In seeking to ascer-
"tain the mineral resources of this region, every effort has been made
to discover the nature, and to trace the limits of the respective strata
by traversing in all directions the mountains, ridges and vallies of
the district, in order to mark the relative position of the rocks to each
other, their dip and peculiarities of stratification, or to deteet the sit-
uation within or upon them, of all the useful mineral deposits, espe-
cially of iron or coal ; and by studying at the same time, every cir-
cumstance and fact tending to reveal the mode of their distribution.

In the prosecution of these inquiries, the strata were traced both
longitudinally and t-ansversely ; the mountains and ridges in numerous
places crossed, to ascertain their structure and their contents, or to
settle doubts in regard to the geography caused by the insufficiency
of the state maps. Wherever natural or artificial ex s of the
strata were accessible, they were so_x_lgm,admtl!er laid bare on the
steep flanks of the mountains, in érags, cliffs or coves, in the banks
or dried  channels of the streawas, or in excavations on the public
works, in mines or tn-the common pits and wells of the country.
From such and other similar sources, familiar to geologists, as the
quarters from which they drain this principal knowledge of every
district, we have endeavoured t6 deduce some uscful practical con-
clusions respecting the nature, position and relative abundance of
those substances that seemed from their adaptation to the uses of life,
to merit an especial share of the labours of the survey.

Aware of the importance of collecting as early as possible, a body
of information interesting to the iron trade of the state, a large por-
tion of attention has been expressly directed to the geology of the
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iron ore of this region. We have therefore visited a large number
of the mines and ore banks, besides exploring a multitude of places
where ore, not used or not known, was detected und traced by us
‘over the surface. When the observations thus made, shall have been
extended to the rest of the state ; and confirmed and matured by ad-
ditional facts ; and when the powerful auxiliary of chemical analysis
shall have been brought more extensively to bear upon the same in-
quiries, we shall be able, it is hoped, to submit to the legisla-
ture, and in case it should be requested, probably before’ the final
complete report on the survey, a separate view of the present state,
and future prospects of the iron manufactured, and iron trade of
lt;ennsylvania, embodying a mass of highly useful practical informa-
on.

" Besides examining a large numbei of the known localities, con-
spicuous or otherwise, of iron ore, coal, and a few other useful sub-
stances that occur in the region, many visits of observation were
undertaken o neighborhoods, where other minerals were supposed
to exist, in consequence of rumours which, on geological grounds,
there was every reason to discredit. Traditions, originating some-
times in ignorance, sometimes, probably in fraud, at-a period when
the nature of the country was but little understood, have filled this
section of the state with reputed deposits of lead, zink, copper, tin,
nay, of silver itself. Lead ore, in very insignificant amonnt, some-
times associated with still smaller quantities of an ere of zink, does
occur in few instances, but little or_no hope is entertained that a
workable body of these ores will ever be diseovered in this quarter.
Very faint appearances of copper have in one or two cases, been met
“with, but not such as to justify a second thought, while not even
the remotest trace of the existence of tin or silves has yet been wit-
nessed by us. Innumerable are the reputed localities of coal, which,
upon investigation, were ascertained to be spots occupied by seme
dark band in onme or other of the several slates of the region.
Though from increasing knowledge of the stratification of the dis-
trict, I soon became sceptical in regard to the occurrence of coal in
most of these places ; it was nevertheless deemed expedient in the
elementary stages of the survey, to rest satisfied. with no evidence
less conclusive than that of sctual inspeetion. ’
Nothing has exhibited more strongly the propriety of the act pro-
viding for a geological and mineralogical survey of the state, than
the numerous errors thus disclosed,respecting the nature and distribu-
tion of our mineral resourees. Often have your geologists been cal-
led on to deplore the infatuation which causes to be neglected, in
many neighborhoeds, abundant treasures of iron ore, lime, and other
materials, fitted to foster a wholesome industry, for the feverish and
illusive search after the preeious metals. ‘The mineral substance ly-
‘*ing between our ro:ks, or buried beneath our soil, though inexhaus-
tible in their abundance, are very few in kind.. In the Appalachian
regions, almost the sole varieties conspicuous for usefulness and quan-
tity, are the several species of iron ore and coal, to- which we should
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add the limestone and marl, so serviceable in agriculture, and several’
kinds of sand stoneand clay, applicable in various branches of the
manufacturing arts. All these are lavished upon us in a profusion
that may fairly vie with what is seen in any other quarter of the con-
tinent ; and the exhibition of their geological relations opens a field of
inquiry, which for usefulness and curious bearing, can scarcely be ex-"
ceeded in any part of the world. I now submit a brief sketch of the
results of the preliminary investigations of this first year of the survey.
Contrary to the opinion often entertained by geologists, that this

belt of country which I have denominated the Appalacilian region of
Pennsylvania, consists chiefly of rocks of the transition class, I may
state with confidence, that no conclusion can be better established by
the facts now brought to light, than that the whole of the strata of
this district, belong to the secondary epoch. This induction is
scarcely less important in a practical, tham in a scientific point of
view. It shows ata glance the nature of the prevailing minerals,
and in conjunction with the total absence of igneous rocks in the re-
gion, affords a strong presumption against the existence of veins of
the more costly metals. Notwithstanding the enormous extent to
which the strata are contorted and broken, on no occasion have dykes
of trap or porphyry, or veins of quartz, and the other products of igne-
ous or volcanic action, been met with, As these are the usual con-
comitants of metalliferous regions, except those where certain ores of
iron, lead, and of one or two more of the baser metals abound, their
absence goes very far to confirm the other evidence collected, of the
non-existence here of silver, copper, zinc and tin. The strata of this
region belong essentially to that group which in this country is char-
terized by the profusion of its iron ores, especially of the hematitic
and brown ore varieties, referring themselves to that portion of the
secondary series, which includes the coal measures, and the group
subjacent to these. The Appalachian region so far as it has been
hitherto explored, is found to comprise twelve distinct strata or sets
of rocks, distinguishable from each other by such strong mineralogi-
cal features as to obviate all difficulty in recognising and delineating .
their boundaries. Dipping sometimes to the southeast and some-
times to the northwest, these strata present numerous great undula.
tions, in consequence of which, some of them, more especially the
lower ones, re-appear often, in the space between the Cumberland
valley and the coal measures northeast of the Alleghehy mountains,
For the classification, the most convenient and natural arrangement
that offers itself, is a sub-division of the entire series into two systems,
grouping together the three upper rocks under the name of the Car-

oniferous system, and the lower nine under that of the Appalachian
system. :

yThe following is a concise description of these strata, on the
ascending order. :

1. The lowest in position is a very thick blue lime stone, contain.

ing layers of chert or hornstone. It ranges through many of the
larger valleys, which are in form, valleys of elevation, whose anticlina]

-
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axed, made by the dipping of the beds in opposite directions, run
generally along the centre of the valleys. Resting upon the surface
of the rock in the ferruginous soil which covers it, iron ore occurs °
in great abundance. In the thin veins of calcareous spar which oc-
casionally traverse it, small collections of lead ore have in a few in-
stances been seen. I propose to call this stratum the cove limestone,
aname which will serve well enough to designate it until a complete
.classification and nomenclature of all our rocks can be presented.
The blue limestone here described, though the lowest of the twelve
rocks which show themselves west of the Cumberland Valley, is not
the lowest of the rocks to which it will be necessary to advert here-
.after. In that valley, by far the greatest in the state, there exists
besides this limestone and the slate which rests above it, another
limestone and another slate, both inferior to these in position, but
.which having no plaee in the region between the Blue mountain and
the Allegheny, are excluded from the series now under consideration.

2. A dark blue, drab colered and yellow slate rests immediately
upon the upper beds of the cove lime stone, the darker layers are
frequently mistaken for coal shales, but this rock is destitute of the
vegetable impressions which generally characterize coal measures,
and no coal has ever been found near it in the series. In a few
places it contains rich deposits of iron ore, though usually it is not
distinguished by an abundance of this mineral. This slate, which I
shall call the cove slate, is generally found at the foot of the moun-
.tains, in contact with the cove limestone. .

3. 'The next member of the series consists, throughout its lower
half, of very hard, tough, greenish and dark grey sand stonés, full of
mineral specks of brown and red oxide of iron, while the upper por-
tion is an assemblage of very red argillaceous slates, alternating with
" soft red sandstones. This stratum, containing ferruginous specks
similar to those seen in the subjacent greenish beds, though probably
one of the chief seurees of the iren ore which rests above the cove
limestone, is itself rather deficient in that mineral. The usual posi-
tion of the rock is on the flanks of the mountain, bounding the valleys
of the cove limestone, extending generally from near their base to
midway up their sides. : :

4. The fourth rock in order is a white and yellowish white sand-
stone, moderately fine grained, and remarkable for the pure white-
ness, and the hardaess and toughness of some of its beds, is the only
stratum of the region containing a peculiar tribe of marine vegetable
fossil remains, denominated fucoides, which in some of the beds of
the stratum occur in great abundance. I propose to characterize it as
white fucoidal sandstone. The whitest varieties of she rock appear
to be well adapted to the manufacture of glass, China ware, and the
finer kinds of petwery. 1Its ordinary situation is on the external sides
and the summits of the mountains which bound the valleys containing
the cove limestone, though in some high ridges it dips with both
slopes of the mountain and is the only visible rock.

5. To this succeeds a series ‘ofgeds of very varied aspect and com-
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position, consisting in the lower portion of greenish, grey and red
shales, passing into argillaceous red sandstone. The middle layers
are soft calcareous shales in narrow alternating bands, of nearly every
hue, red, yellow, green and purple, blended together as in the rain-
bow. The upper divisions of the stratam exhibit similar variegated
shales,including thin layers_of argillaceous limestones, which, as we
ascend, grow more abundant and alternate with calcareous shale,
having a color passing from grey to dull green. ‘This diversified de-
posit, ranks next perhaps to the eove limestone in its productiveness
in iron ore, some varieties of which are argillaceous and sowme calca-
reous. It lies generally on the two sides of the valleys next adjacent
to those oocuried by the cove limestone. I propose to name it the
variegated calcareous shale stratum.

6. The next in the series is an argillaceous blue limestone, having
a somewhat slaty fracture, with an easy cleavage in a direction diag-
onal to the planes of the strata. It contains between its beds thin
layers of shale resembling that last deseribed, though these grow less
as we ascend, while the rock becomes progressively purer and less
argillaceous. It is blue, bluish grey, light grey and black, seversl
varieties of it, especially the two latter, having when broken a strong
feetid smell. The black is sometimes susceptible of a high polish,
and would yield a marble somewhat ornamental; some beds are full
of organic remains in a fragmentary state. These bear a near anal-
ogy to a species of limestone known in England by the name of
encrinal marble. The light grey variety is uncommonly soft and has
a lustre that may be called slightly silky, from which qualities it has
been mistaken for gypsum, though it proves upon analysis to be
‘nearly pure Carbonate of lime.

No decided line of separation can be drawn between theselime
-stone beds and those of the upper portion of the variegated calcareous
shale stratum below them, every feature denoting a gradual passage
of the one unto the other, Convenience however dictates this sepa-
‘rate classification of them. ‘This stratum is terminated by layers of
grey chert; several kinds of argillaceous iron ore oceur in considerable
quantities connected with this rock, which is likewise occasionally
traversed by a net work of sparry veins, containing sometimes small
quantities of Galerta (sulphuret of lead) and Blende (sulphuret of zinc.)
The upper surface of the chert layers, or which i3 the same thing,
the base of the overlying sand stone is a common position for another
Iron ore which though sometimes sandy, is frequently of good quality.

7. To the limestone succeeeds a rather coarse grained and loosely
cemented sandstone of an impure white and yellowish white colour,
and characterized by the abundance of fossils in some of its layers.
These are chiefly extinct species of marine shells. Parts of this
sandstone resemble strongly certain varieties-of the white fucoidal
sandstone, the lower portions of the stratum -have gemerally a very
coarse texture, are often very calcareous, and contain chardcteristic
fossil shells of unusual magnitude. Thesofler yellowish variety of this
rock is valuable as a buildingstone, being easy to quarry and to dress,
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and not liable to decay from exposure tothe atmosphere. . It is like-
wise the best fitted of all the sandstones of the region, for forming the
hearths and inwalls of furnaces. Iron oré of a chesnut brown colour
and compact texture -is rather abundantly interstratified with- the
upper beds of this rock, for which I suggest the name of fossiliferous
’andstmo . . N . L. ’

_ -8, The next etratum is a dull olive coloured slate, alternating with

rey argillaceous sandstones. Towards the upper portion some of

e layers consists of a soft very yellow slate, which increases as we
ascend, becoming, in the upper part, the principal variety. It alter-
nates with beds which gradually assume a brown and reddish tinge,
that grows gradually more distinct, indicating the gentle passage of
this rock into the red argillaceous stratum above it. The inferior
layers contain occasionally large deposits. of a very argillaceous iron
ore, approximating in its composition and characters to the argilla-
ceous iron stone of the coal measures. This stratum abounds also in
miineral springs, the predominating ingredient of which is sulphuretted
hydrogen. It ‘may for convenience sake be called the olive slate
stratum. .

-9; Above this slate we find a serics of brownish red and buff-co-
laured elates and argillaceous sand stones, corresponding in nearly
every character, except colour, with the olive slates and sandstones’
beneath, The yellow slate predominating in the upper portion of

. the sub-jacent stratum, prevails largely throughout the lower part of
this, alternating with the red beds, but towards the middle of the mass
it gives place entirely to the latter. A few faint traces of iron ore
are discoverable in this stratum, though it is for the most part stri-
kingly characterized by a deficiency in this material. The nine
rocks here deseribed, constitute a group on which may very properly
he conferred the general title of the Appalachian system of strata.—
They obviously require to be classified apart from that assemblage of
rocks mext above them, which is distinguished by every feature as be+
longing to the coal bearing or carboniferous series. As a group sit-
uated low in the secondaty series, these nine strata are singularly des-
titute of indications of coal ; whereas mo sooner do we pass into the
overlying class, than we encounter the peculiar vegetsble fossils, and
thin flakes of coal associated with other proofs of our having entered
the subordinate- portion of the great catboniferous system. :

. 1 proceed to give the predominam—ciraracteristies of the rocks of
this Jatter division. 1. The stratum at the bottom of the carboni-
ferous series, is a group of massive beds of coarse grey sandstone
and conglomerate, the sand-stones prevailing nrost in the lower por-
tion, while towards the top fully developed conglomerates of pure
white and partially transparent quartz abound. A somewhat abrupt
transition separates this stratum from the red group below. In these
conglomerates and sand-stones, we are presented occasionslly, ndt
only with the vegetable fossils distinctive of the coal formation,but also
with thin scales of coal itself, generally in the form of flattened stems
and other portions of the plants found among carboniferous rocks., In-
stances are not wanting where the coaly deposite, possessing the
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thickness of a few inches, flatters the hopes of the over sanguine,
but is insufficient to entite the stratum to be considered among the
coal measures or productive part of the formation.

Among the results of the researches of the present year, none ap-
pears more fully established than that of the abgzence of any workable
seams of coal within the beds of this stratum, which, for the sake of
conveniént reference, I shall call the lower carboniferous sand-stone.
2. A red shale constitutes (where it is present in the series) the next
superior member of the carboniferous system. This deposit posses-
ses a remarkably uniform composition, its colour varies from brown
to florid red, it is very argillaceous, and towards the lower part
of it, occasienally very ferruginous, and contains likewise thin
bands of reddish and greenish calcareous rock, approaching in texture
and composition, to a moderately pure limestone. A minute quan-
tity of calcareous matter seems to be sometimes a constituent of the
rock, imparting to the soil a considerable degree of fertility.

Among its very lowest layers in Trough creek valley, and in
several other places bordering the base of the Broad Top mountain,
iron ore occurs of unusual density and richness, it lies in tabular
masses a few inches thick. The situation of this ore, at the very.
surfrce of the subjacent sand-stone, suggests the propriety of seek-
ing for it in the other valleys or coves of similar formation to.that -
of Trough creek, which encircle some of the anthracite coal fields.
This red shale stratum, like the sand-stone beneath it, affords a
few insignificant traces of carbonized and vegetable fossil remains,
indicating its contiguity to coal measures, but not justifying any an-
ticipations of finding workable coal within its layers. .

It would seem that this rock is not an invariable member of the car-
boniferous system, for though distinctly traceable as an independent
stratum around the base of the coal field of the Broad Top mountain,
and still more conspicuously around the several anthracite coal fields
east of the Susquehanna, it has not in its characteristic aspect, been
recognized any where skirting the base of the Allegheny coal mea-,
sures, though possibly it may yet be discovered. As it is thinner
beneath the coal measures of the Broad Top than more to the
east, where it is associated with the anthracite, it is altogether prob-
able that at the time of its original formation it thinned out and be-
came extinct before reaching towards the northwest as- far ‘as the
present edge of the coal fields of the Allegheny region.

8. Coal measures.  The third or uppermost group of beds be-
longing to the carboniferous system, and the last in order of the
whole series of twelve rocks which compose the region between
the Cumberland valley and the Allegheny mountain, is the group
that-embraees all the coal bearing strata of the state. In the aathra-
cite coal region, and bituminous coal tract of Broad Top, the coal
measures are to be eonsidered as beginning with the first beds above
the red shale stratum, before described, for, not withstanding that
the lowest rocks are destitute of coal throughout a thickness of
several hundred feet, yet their identity in all respects, with the sand-
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stones and conglomerates which alternate with the beds of coal
higher up, proves them to be a portion of the same formation.

n the anthracite coal measures, these rocks underlying the low-
est coal seam, are an assemb of massive beds of very hard
quartzose conglomerates, from eight hundred to a thousand feet thick.
Above these rests a group of numerous seams of anthracite coal, al-
ternating with various coarse and fine grained sand-stones, passin,
from very silicious and micaceous kinds, to argillaceous varieties, an
running by every gradation into grey, greenish, olive-coloured and
brown slaty sand-stones, and into dark slates and coal shales. In
the lower strata of some of the anthracitc coal fields, the seams of
coalare in immediate contact with interposed beds of coarse quartzose
- conglomerate, identical with that which generally lies at the.bot-
tom of the series, In the Mahanoy coal tract where this is largely
the case, the surface of the coal may be sometimes seen impressed
with the rough surface of the conglomerates. This fact is here men-
tioned to show that dark shales, and argillaceous sand-stones are not,
as some suppose, the only rocks indicative of coal. In the district
-of the Broad Top mountain, the rock at the bottom of the coal mea-

sures, is different from that at the base of the anthracite series, and
is attended by a corresponding difference in the other portions. It
is a coarse, loosely aggregated, greyish-white sand-stone, its thick-
ness below the lowest seam of coal, is much less than that of the un-
productive conglomerate uncerlying the anthracite. Reposing upon
it, we find an assemblage of seams of good bituminous coal, inter-
stratified with sand-stones very similar to it, and also with buff co-
- loured yellowish-blue, and brown shales, and argillaceous, slaty
sand-stones.  There is in this group, and not far from the top of the
series in Broad Top, a thin bed of silicious rock, of extremely fine
texture, which might be made useful as an’oil-swne for sharpening
instruments. Thin layers of a light grey silicious limestone, have
also been seen in two or three places.
. Taken as a group, these coal measurcs coincide strikingly with
those west of the Allegheny mountain; both of them being charac-
terized by a great preponderance of rather coarse, greyish white
sandstone.

The chief point of difference seems to be the comparative absence
of argillaceous and calcareous strata in the Broad Top series ; and
a corresponding relative deficiency as far as research has hither-
to gone, of the clay iron stone and fire clay, so usual in bituminous
coal measures, They are not however altogether wanting ; and the
coal seams are numerous and of larger dimensions, furnishing seve-
ral varieties of bituminous coal, finely adapted to either domestic or
manfacturing purposes. 'To enumerate all the subordinate rocks
forming the enormous series of coal measures of the Allegheny re-
gion of the state, would, even were we furnished with the requisite,
details, be inconsistent with the scope of the present report. All
that I need give, is a general description of such of the rocks as are
most prevalent and characteristic.  Almost the only rock which meets

P h .
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us at the base of this great group, is a rather coarse, and nearly white
sandstone, occurring between the ridge of the Allegheny, and the
nearest coal seams northwest. ‘This readily disintegrates into sand,
which is nearly pure white. It passes, by a slight admixture of ar-
gillaceous matter and oxide of iron, into a light pinkish and also
salmon colored variety, which yields, upon decomposition, a sand
yellowish clay. As we asceng' in the series, and enter the coal-
bearing portion, these sandstones are repeated in great profusion,
intermixed with beds which grow rather argillaceous as we pass to
still higher strata. In proceeding westward, we witness at the same
time an increasing proportion of thinly bedded coal shales, which are
frequently bituminous. Associated with these, are layers of fire
clay, sometimes imbedding or accompanying layers of nodules of
clay-iron stone, and tabular masses of an impure, earthy grey lime-
stone, which is often very argillaceous and ferruginous, having the
composition of hydraulic cefiiént. Ristng il higher in the strata,
thin beds of moderately fine fossiliferous blue limestoné #ew them-
selves with increasing frequency, while the nodular clay iron ore
grows more abundant as we recede from the Allegheny mountain, as
ar at least as a certain limit, not yet well defined. ‘The above strata
variously combined, occur in an almost endless series slternating
with innumerable beds of bituminous coal, of a character and compo-
sition extremely diversified. It will be seen from the above sketch
of our rocks and their order of stratification, that I assign to all the
coal measures of the state the same position in the series; placing
the anthracite, and likewise the coal of Broad Top, in a position strict-
ly equivalent to that occupied by the carboniferous strata west of the
Allegheny mountain. Much contrariety of opinion has heretofore
prevailed in regard to the situation of the anthracite ; some geelogists
conceiving it to belong to the so called transition strata ; a class lowef
in pesition, or of older date than the secondary rocks that contain
the bituminous coal. Professor Eaton, from a limited examination
made in 1831, of the country adjacent to the Carbondale and Wilkes-
barre anthracite coal field, has expressed his conviction of the
identity of this coal formation with that of the Allegheny region in
Tioga. The grounds of this belief he has not however stated, in a
manner sufficiently full and precise to establish the doctrine conclu-
sively among geologists; and, at the outset pf-#hreinvestigations of
this year, my own views, though not inflienced in any degree by the
weaker arguments of the advocates of the opposite opinion, remained,
I confess, undecided by any evidence which he had adduced on that
subject. I have since been enabled, by comparing my own observa-
tions with his descriptions, better to appreciate the nature and extent
of his researches, which were, I conceive, sufficient to render highly
probible, though by no means certain, the geological identity of the
two formations. :
The want of positive demonstration upon this point, has arisen
from an imperfect elassification of the strata beneath both these sets
of coal measures. Precise conclusions regarding the comparative age
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of' rocks, can be attained only through a minute examination of their
order of super-position ; which in this instance I have made with so
much care as to obviate, I trust, all future doubts of the close corres-
pondence in position, of our geveral carboniferous deposits.

The erroneous impressions which existed in reference to the geo-
logical epoch of the anthracite, gave birth to precisely similar mis-
conceptions respecting the date of the bituminicus coal measures of
“the Broad T'op mountain ; for.on the assumption that the line of sep-

" aration between our secondary, and the supposed transition formation
of the Appalachian region, followed the south eastern base of the es-
carpment of the Allegheny mountain, the coal bearing serics of Broad
Top, was very naturally referred to the same older class, to which
the non-bituminous coal had been previously ineorrectly attributed.
The determination of an identical date, or geological position, between
the three sevéral coal formations of Pennsylvania, ought not to be
considered as of scientific interest merely ; for it is a result fraught
with applications of direct utility. By establishing the fact that to a
single place in our secondary series of rocks, belong all the several
species of coal with which this state is so lavishly supplied ; we show

e futility of the hope so prevalent throughout the countg, of dis-
covering beds of this substance among the inferior slates of the Appa-
lachian region. .From New York to Alabama, repeatedly abortive,
but unceasing search has been made for coal, among the darker bands
of slate rock of the Appalachian system ; a portion of our strata too
low for that purpose by several thousand feet.

In illustration of the practical importance of an accurate classifica-
tion, to a perfect under standing of the relative position of our strata; I
may allude to the mistake sometimes committed of digging for coal in
the conglomerates and sand-stone beds of the stratum, which I have

. called the lower carboniferous sandstone. In consequence of con-

founding this rock with the conglomerates and sandstones of the an-
thracite, which lie two steps above it in the series, a somewhat costly
exploration for coal was undertaken a few years since at the end of
the ridge called Berry’s mountain, where the Susquehanna river pas-
ses it. The misapprehension occasioned by the resemblance be-
tween the two sets of canglomerates, is likely to be confirmed in the

- minds of those who look rather to the mere aspect of the rocks, than to

their order of stratification, by a corresponding analogy which is found
to exist between the red slates underlying one of these str:ta, and the
carboniferous red shale which underlies the other, namely that which
is connected with the coal.

That these two red argillaceous strata, have not been hitherto

- properly discriminated, will appear from the following passage in

the useful and generally accurate report on the coal trade of Pennsyl-
vania, submitted by a committee of the Senate in 1834. *¢The red
shale which appears to form the base of the anthracite, and which is
found to form a regular and uninterrupted circle or border around
each of the deposits, does not terminate east of the river, but contin-
ues on either side of Wiconisco creek, and is crossed by the Susque-



hanna immediately above Millersburg, and also below it between #he
Wiconisco and Peter's mountain.” The inaccuracy consists in sup-
posing the rock in the latter place to be the red shale, whereas it is
xeally the red slate at the top of the Appalachian system of rocks,
and the error if uncorrected is calculated to mislead in any research
that may be undertaken, either in the same quarter or in the Broad
Top coal district.

In the act providing for the survey, the map of the commor.wealth
is specified as the basis upon which the areas occupied by the dif-
ferent geologieal formations of the state, are to be represented. This
map, though by far the most accurate that has yet been made of
Pennsylvania, is in most portions of its Topography, extremely im-
perfect, particularly in regard to the delineation of the hills and
mountains, the very points in which accuracy.is of especial impor-
tance in conducting researches preliminary to the construction of a
geological map. Innumerable hills and some enormous mountains
exist where the geographer has exhibited a level surface, and on the
other hand, where nature presents us with a plain, the map would
lead us to look for a conspicuous ridge. Instances occur were high
ridges are placed on one side of a mountain instead of on the op-
posite, or in the wrong valley, tending greatly to baffle the best ef-
forts of an explorer, by offering false views of the connexion of the
strata. A mountain uniting two others, is sometimes made to join
them at the wrong end, and in many cases, ridges naturally connected
with each other, are represented as wholly detached. Not only are
many of the mountains, and consequently of the valleys erroneously.
exhibited in their junctions, but they are incorrectly traced in their
directions, their shape, and their dimensions also. Scarcely more
accurate are the outlines of the streams and roads, while the errors
connected with the latter more particularly, occasion the loss of
much time, and seriously obstruct the progress of the survey.
These numerous imperfections in the map, are to be lamented as pro-
ducing a two-fold embarrassment to the geologist. In the first place,
they greatly impede investigation; and in the second place, they
render it impracticable, correctly to lay down in connection with the
Topography, the ascertained boundaries of the strata, and the posi-
tion of their mineral deposits. Let us hope that the legislature will
at some future day, remedy these serious defects by authorizing the
construction of an improved state map, based upon an exact trigome-
trical survey.

It may be proper before concluding this report, to indicate the or-
der in which I design to pursue the examination of the formations of
the state. The researches of the past season having been chiefly
restricted to that portion of the Appalachian region which lies to the
southwest of the Susquehanna river, it will be expedient after examin-
ing some of the sections hitherto but imperfectly explored, to direct

. the next investigation towards the north eastern half of the same belt

of country, embracing all the anthracite coal measures of the state.
The whole range of the great Cumberland valley, so important in an
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agticultural point of view, and containing besides a portion of the
strata of the Appalachian system, seems to demand an early share of
_attention. Various considerations suggested'by the mutual relations
of -our older strata, and by circumstances in the distribution of thir
mineral deposits, recommend the south eastern region of the state, as
the next field for minute research. While a careful revision of what-
ever may appear ambiguous in the Appalachian and south eastern re-
gions, which are by far the most intricate in their geological structure
and mineralogy, is going on, a detailed survey of ¥he wide and more
uniform tracts of the north western or Allegheny region, should be

- commenced, and the extire strength of the geological corps, devoted

a8 soon as practicable, to their investigation. Upon this plan, it is
believed, every portion of the state will receive its due share of exa-
mination in the order best calculated to ensure the earliest and most
accurate determination of the resources of each. With a view to
keep ad large a portion of the state as practicable, under general ob-
servation, from the commencement of the survey, I shall continue
in the subsequent stages of the work, to explore in a comparatively,
rapid and cursory manner, certain lines across the districts to which
the more detailed operations of the survey may not have yet ad-
vanced. This course will be feund subservient to many useful ends,
by supplying more copious data in the early ‘stages of the survey,

for the chemical inquiries connected with it, than could be gathered

from a single region, and by affording moreover, much important
preliminary information to the geologists previously to the transfer
of their investigations to successive new districts. General explora-
tions of this nature, conducted upon a systematic plan, will furnish
for each region a species of reconnoissance of the utmost conse-
quence for avoiding subsequent mistakes in its geology, mistakes the
more likely to occur, from the vagueness and glaring inaccuracy of
many portiens of the state map.

Reviewing the operations of this, the first year of the survey, we
are enabled to form a far more precise estimate thin was practicable
_previously, of the magnitude of the investigation; the laborious nature
of which is apparent from the intricacy wghich marks the geology of
large portions of the state, the immensity of our deposits of coal and
iron both requiring minute attention, and the serious impediments to
research growing out of the erroneous delineation of the country upon

the state map. A knowledge of the great extent of the explorations

to be made, and a wish to unite a desirable celenty with the requisite
accuracy and minuteness in the examination, induces me respectfully
to urge the expediency of increasing the number of geological assis-
tants. By authorizing the State Geologist to select two additional
assistants, and providing for a moderate extension of the sum annu-
ally applied to the expenses of the survey, namely, to the amount of
two additional salarivs, and a small increase to that portion of the
ap‘fropriation applied to the incidental expenditures, an extent of
aid will be contributed of great advaniage 10 the successful comple-
tion of the work. With the very small number at present devoted
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to the exploration of the state, the time which the geological survey
npust consume, ere it can extend itself to the whole of Pennsylvania,
will necessarily exceed the period within which it is desirable to
teggninate an enterprize fraught so largely with benefit to the siate.
While the total ultimate cost of the survey will remain the same as
if the present hardly adequate assistance be continued, the survey ean
be completed, it is hoped, in five years from the date of its com-
mencement. Not only will the resources of Pennsylvania be thus
earlier made known to its citizens and to the world, but a degree of
accuracy and certainty may be attained in the results, to which no
period short of one much and inexpediently prolosged, can possibly
produce with the present imperfect aid.
All which is respectfully submitted.
HENRY D. ROGERS.
Priapsrrmia, December 20, 1836.
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SECRETARY’S OFFICE,
Harrisburg, Feb. 1, 1838.

To the Speaker of the Senate:
Sir—1In accordance with the acts of Assembly on the subject of

a Geological Survey of the State, the Annual Report of the State

Geologist has this day been transmitted to the House of Represen-

.

tatives.
I am, Sir,
Very respectfully,
Your ob’t serv't,
THO. H. BURROWES,
Secretary of the Commonwealth.
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REPORT

or THE

STATE GEOLOGIST.

Eted Lol

To the Secretary of the Commonwealth of Pennsylvania :

Sir—In compliance with my duty, as State Geologist, I respeet-
fully present to the Legislature, the following report of the progress
which has been made in the Geological Survey of the State, during
the past year.

In my former report, reasons were submitted, somewhat at length,
for excluding from my annual narrative of the operations of the
survey, any detailed account of the facts ascertained during each
season; and for presenting the whole of the results in one mass, at
the close of the survey, in the form of a comprehensive and properly
matured description of the mineral resources of the State.

Another year’s experience in conducting the work, with increased
opportunities of intercourse with the people of the Commonwealth,
have fully assured me, not only of the discreetness of the course
adopted, but of its having met with the cordial acquiescence of our
citizens.

1 shall, therefore, in the present communication, afier mentioning
the districts of the State jnto which the survey has been carried during
the past year, give abrief aceount of the mode of conducting the Geo-
logical examinations; and afterwards, offer a short sketch of some of
the general results obtained; abstaining, as far as practicable, from
introducing, for reasons already before the public, the minute and

‘local descriptions, more appropriate to an advanced stage of the

survey.
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CHAPTER I.

OF THE SEAT OF THE OPERATIONS OF THE SURVEY.

The last Legislature having amended the act providing for the-
Geological Survey of the State, by increasing the appropriation, with
the view of adding two assistants, and of augmenting the fund set
apart for the incidental expenses of the survey, it became my duty
to make a new organization of the Ceological corps, upon the en-
larged scale contemplated. Though solfeitoms to commence the active
operations of the season, with the full complement of assistants autho-
rized by the act, it was found impracticable to embark with any
increase of force beyond that of the former year; nor was it until
the month of July that, after very diligent inquiry, I succeeded in
supplying the survey with assistants of competent talents. The
difficulty was, in part, occasioned by some unforeseen resignations,
but more particularly, by the extreme scarcity at present felt every
where throughout our country, of scientific persons, of accurate know-
ledge and practical skill in the Geological profession.

I am happy to have it in my power to state, that the survey is now
supplied with the whole number of assistants authorized, namely,
five ; four of whom are aiding me in the Geological duties, and one
in the Chemical analysis. Out of the fund designed for the inciden-
tal expenses of the survey, I was enabled, during the latter half of
the season, to secure the services of four additional aids, who acted
in the capacity of sub-assistants ; and who, by taking an active part
in the collection of specimens, and in the numerous minute measure-
ments required, have promoted, very essentially, the progress of the
work.

The four Geological assistants, are Messrs. SamveL S. Haroesax,
ArLexanper M’KixLEy, Cuaries B. Treco, and James D. Wagre-
LEY; and the Chemical assistant is my brother, Dr. Ropert E.
Rocegrs; all of whom merita high encomium for the zeal and ability
with which they have executed the often arduous duties whizh I
have assigned to them.

The sub-assistants were Messrs. ALFRED F. Dariey, Epwin
Havrpemax, Horace Moskes, and PETer W. SHAEFFER; who, like-,
wise, discharged their duty with much diligence, and a pra.lseworthy

fidelity to the interests of the survey.,
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Notwithstanding the delay in getting the corps fully organized,
it is believed, a large amount of systematic and minute Geological
research has been accomplished ; for, in consequence of the favorable

" character of the weather during the past autumm, operations in the
field were actively prosecuted until the middle of November—a period
later, by several weeks, than that which may occasionally terminate
the season.

Through the zealous aid which I have received from the assistants
and sub-assistants engaged in the survey, the observations made,
during this year, will be ultimately elucidated, by a large and care-
fully selected series of characteristic specimens of our rocks, coals,
ores and other minerals, exceeding, probably, two thousand pieces in

* number. These are now undergoing a minute examination, and
receiving a temporary classification ; such of them as require it,
being set apart to be chemically analyzed or tested, preparatory to
placing the whole collection, when the survey shall be sufficiently
advanced, in the State Geological Cabinet.

It was contemplated, in the early part of the season, to explore,
in more or less detail, all that portion of Pennsylvania included
between the Delaware river, from Easton to the New York line, on
one side, and the Susquehanna, from Middletown to Ti,(fga Point, on
the other, extending from the South mountain to that part of the
Northern boundary of the State embraced between these two rivers.
All the anthracite coal regions, and a wide circumjacent country,
would have been thus examined. Partly from the difficulty already
referred to, of procuring adequate assistance at a sufficiently early
period of the season, but more especially from the magnitude of the
task itself, it soon became apparent that a portion only of this large
territory could be minutely traversed; and this portion was further
circumscribed by the time consumed in the detailed measurements,
which it became necessary to instityte in exploring the several coal
fields.

The investigations of the survey have been, during the past season,
directed more particularly to the minute features of the several anthra-
cite coal regions included within the general district allotted for exam-
ination. The great southern basin, lying chiefly within Schuylkill
county, has received the most minute inspection; several poctions of
it having undergone as thorough an examination as the data sup-
plied by the existing mines rendered practicable at the present time ;
though much remains yet to be seen before I can draw up a complete
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account of its resources, and explain the intricate features which
these often present.

The most northern anthracite regnon, that of the Wyoming and
Lackawanna valleys, has, in like manner, undergone an extensive
series of minute measurements, and has been explored somewhat
in detail.

A less minute, though a still considerable degree of attention has
been gigen to that part of the great middle coal region which lies be-
tween the head waters of the Little Schuylkill and the Lehigh rivers,
including the Beaver Meadow, the Hazleton, and the several neigh-
boring coal fields.

" I am gratified to be able to state, that though these researches in
the several anthracite districts are, in consequence of the vast multi-
plicity of the points that needed examination, far from being termi-
nated, they have already resulted in the development of facts of very
high practical interest, calculated to lend greater certainty and expe-
dition, in the discovery of coal in numerous new places, and to assist
materially, it is hoped, by the sounder views which they may here-
after introduce, concerning the structure of these basins, to the re-
covery of some of the coal seams, which, from the nature of their
dislocations, are daily deceiving the anticipations of the miner.

Much active capital is annually thrown away in our several coal
regions, from a want of knowledge on the part of those interested,
as to certain features in the structure of particular parts of these
basins, which cause many traets, that are externally promising, to be
almost wholly unproductive. The survey, by making the true strue-
ture of these districts, better known, has already done something, and
will, hereafter, itis believed, when the factsare in a state for publica-
tion, effect much more, to check this waste of capital, and give it a
more useful direction.

Some valuable and extensive deposits of iron ore, have been explo-
red in the formations external to the coal regions, and such data colleet-
ed concerning them, as must tend greatly to facilitate the development
of the same ores in the corresponding formations in other districts of
the State.

Besides the researches undertaken in the various anthracite coal
basins, a large extent of country, embracing the several formations
below the coal, has been traversed, and in certain tracts minutely
explored, where the nature and quantity of particular mineral deposits
rendered such close attention necessary.
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As many extensive districts, amounting in some counties to nearly
their entire surface, possess a very simple, monotonous geology, com-
prising only one or two well known formations, which were early
ascertained to include but few valuable mineral substances, and those
in very insignificant quantity, I have deemed it essential to the frugal
use of the funds and time of the survey, to exercise a discretion as to
the degree of minuteness of the exploration proper to each neighbor-
hood. It is ohvious, that some quarters of the State, owing to the
amount of their mineral productions, and to the intricate manner in
which they are distributed, must require a far larger share of close
and detailed investigation, than other regions relatively barren in these
resources ; at the same time I would remark, that every section of
the State will be examined with that degree of scrutiny necessary to
determine the absence or existence, and the relative scarcity or abun-
dance of those mineral deposits, which possess a value from their
useful applications. I mention this, because disappointment may
otherwise be felt at no explorations having yet been made of particu-
lar places, containing, or supposed to contain, materials of practical
importance. Many such places, within the counties where the sur-
vey has been in progress, have not yet been explored ; some from a
conviction, based on a previous familiarity with the formation, that
they do not deserve the time it would require, and some in conse-
quence of the investigations in the particular districts not having yet
been terminated. I deem it necessary in Geological researches gene-
rally, for the sake of insuring accuracy, and for the avoidance of er-
rors and omissions, that the explorer should revise many portions of

* his work, and make use of the fresh accessions of more and more,

exact knowledge which he is daily acquiring. Upon this principle,
numerous districts, which some, who are not familiar with the nature
of Geological research, may fancy to have been superficially traversed
are designed to be again examined in certain portions, and under far

- more favorable circumstances, for exactness in the results, than could

exist at first, when the materials appropriate to each formation, had
not as yet been ascertained.

The following sections of this report, describing the nature of some
of the more refined operations of the survey, and a portion of the
general results arrived at in the prosecution of the work, will convey
a more just idea of the amount of investigation performed, and the
degree of detail introduced into it, than could possibly be made known
through a mere enumeration of the districts visited and explored.

. .
[T
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CHAPTERIIL

MODE OF CONDUCTING THE GEOLOGICAL INVESTIGATIONS.

I now proceed to describe, concisely, the manner in which the field,
operations of the Geological Survey have heen conducted. Some
brief statements on this subject may operate to dispel certain errone-
ous notions, which many entertain throughout the State in regard-
to what is really within the reach of Geological research, and at
the same time, inspire a deserved confidence in the precision, the
variety and practical value of those results which are attainable.

The legitimate objects of a Geological Survey, the intention of
which is general and publi¢ utility, should consist, I conceive, in de-
termining :—

FirsT.—The nature of the various rocks comprised in the region
explored, and the mineral substances which they enclose.

Seconpry.—The extent of country which each species of rock and
its associated minerals (or in the technical language, each formation)
occupies, delineating the limits of every such mineral area on some
map of adequateiize and accuracy. :

TuirpLy.—In establishing the order of superposition, not only of
all the several formations, considering each as a’group comprising
numerous strata, but also, of the multifarious sub-divisions, or beds
composing the respective formations ; ascertaining at the same time,-
. the thicknesses, severally, of each individual stratum and group of
strata, more especially where there are materials of direct value, such,
as coal, iron ores, or useful rocks, forming a part of the series.

Fourthry.—In determining, for as great a multitude of places as
possible, the angle and direction of the dip, (or slope) of the strata,
in order to compute to what depth any known bed or layer descends
below the surface in any particular neightorhaod.

Frrruiv.—In ascertaining, as nearly as possible, the configuration
of the surface, so as to be able, from ebservations made on the range,
the thickness and the dip of the strata, to calculate, among other
results, at what places on the surface, any regular mineral deposus,
that we may be tracing, will show themselves.

SixrHLY.—In detectmg and tracing those contoritons, and those
abrupt dislocations of the strata, which in so many rich mineral dis,

[N
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tricts occur to frustrate the hopes, and to baffle the skill of the indus- .
trious miner. An accurate knowledge of these irregularities in the
Geological structure of a region, is only to be gathered from an in-
spection, both extensive and critical, of its mines, and from the fea- '
tures sometimes seen in the exposed portions of its surface. Every

" person, at all familiar with mining regions, will perceive the incalcu-

lable advantage to any disturbed mineral district, of this kind of
knowledge regarding it.

SeveEnTHLY.—A judiciously conducted survey, must of course in-
clude an examination of all those mineral substances, not regularly
disposed in strata, but dispersed with less method either in the soil
or the solid rocks, which, from their properties and their quantity,
promise te be useful to society. The mode of tracing these materials,
is more desultory than that where the deposits are regularly stratified ;
and in the following account of the methods of examination adopted,
little will be said regarding this branch of Geological research, as
few rules can be laid down to assist investigation, where success de-
pends chiefly on experience, guided by a knowledge of the princi-
ples of the science and of the Geology of the particular country to
be explored.

In entering upon the detailed investigation of the country included
between the Susquehanna and Delaware rivers, which was the prin-
cipal theatre of the operations of the survey during the past year, a
sufficiently correct, general knowledge of the fermations ef this part
of the State had been previously acquired, to render it wholly unneces-
sary to make, (as was done in the previous season,) any reconnoisance
of the region by crossing the country traversely to the range of the
strata, a preliminary step of the greatest censequence when the general
structure of a district is not already definitely known. A more minute
species of exploration was therefore commenced early in the season.
A triple sub-division of the whole region being made, the central
portion, including all the anthracite tracts of the State, was confided
to two of the Geologieal assistants, but owing to the highly responsi-
blc nature of the researches, I devoted by far the largest share of my
own personal labors and superintendence to this quarter. To another
assistant, was allotted the country lay ing north-east, and north of the
several anthracite coal regions ; while the fourth asssistant was charged

~with.the examination of the section inclided between the South moun-

tain and the Blue mountain. From the comparative intricacy of the
Geology of this last division, and from its abundant mineral resocrecs

s
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in the shape of iron ores, roofing slates, limestone, and other mate-

" rials, I bestowed on it, next to the southern anthracite region, the
largest proportion of my time and personal study.
. The north-eastern and northern counties of the quarter of the State,
under investigation, being marked by great uniformity and simplicity
of structure, and containing formations relatively less abundantly sup-
plied with useful mineral substances, this division was conceived to
claim for the present, a smaller share of my individual attention.

Throughout these several sub-divisions of the State, a very con.
siderable progress has been made, in tracing the boundaries of each
of the formations, and in delineating them upon the map.

An ample collection of specimens, illustrating both the more im-
mediately useful, and the scientifically interesting facts in the Geology
of the region, was at the same time gathered. Mines, excavations of
all kinds, and the natural exposures of the rocks and minerals, were
visited and explored, wherever any hope was entertained of their
affording an insight into the resources and structure of the country
in their neighborhood, in regard to points not previously established.

The various investigations already alluded to, as constituting the
inquiries essential to a properly conducted Geological Survey, having
been pursued with as much minuteness and method as was practicable
amid the impediments arising from the gross defectiveness of the State
map, from the wilderness condition of many parts of the regions ex-
plored, and the natral intricacy in the Geology of other portions of
the country, it is unnecessary to dwell in detail, on all the methods
resorted to for collecting the information sought. I deem it quite
proper, however, to call attention to the use made, in the operations
of this year, of various kinds of surveying instruments, introduced
for the purpose of imparting increased accuracy to many of the inves-
tigations,

To procure a correct knowledge of the actual position, and the
true magnitude of the mineral deposits, as coal, certain kinds of iron
ere, and other valuable beds composing part of the strata of any re-
gion, it is indisp%nsible, that numerous measurements be performed
with the Compass, or what is better, with the Theodolite, the Chain,
the Level, and the Barometer, to ascertain the thickness of each for-
mation, and in some cases of each separate stratum.

* In performing these measurements, the method is to select some
spot, the neighborhood most usually of a stream, where the rocks
are sufficiently exposed to display the numerous beds, with their

e %
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dip or inclination to the horizon, and whatever other important fea-
tures of stratification they may possess. The more nearly perpen-
dicular to the course of the strata, the general direction is of such
natural sections of the rocks, the less.is the intricacy of the meussure-
ments, and the simpler are the calculations necessary to show the true
place and thickness of each bed and formation in the series. It so
results, from the peculiar nature of the great subterranean movements
which originally elevated our strata, and from the skill of man in
constructing avenues of communication among our most rugged hills,
that the mountainous districts of Pennsylvania offer the Geologist a
remarkable variety of natural and artificial sections, singularly well
adapted for supplying accurate data for Geological measurements, and
for facilitating the collection of an ample and continuous series of spe-
cimens for illustrating our mineral resources. In many cases, a stream
passing out of one longitudinal valley to enter another parallel with
it, flows through some notch by which the dividing chain of hills, or
mountain ridge is cleft to its very base, while, as if to assist still
better, the researches of the survey, some road, canal, or railroad,
stinted for room, has caused the artificial excavation of the strata,
presenting hereby the best conditions possible for accurately studying
the rocks and their contents, for securing characteristic specimens,
and at the same time, for affording a base for measuring the position
and dimensions of every thing contained in the formations.

A close examination of our rocks, performed with the aid of in-
struments, being thus very practicable at a great number of places, it
is contemplated to multiply these minute operations of the survey, so
as to extend them, not only to all the formations of the Appalachian
region, but to many different places in each formation, for which
there exists a peculiar facility on account of the re-appearance at the
surface of most of the strata, in several successive belts, as we cross
- the mountain chain of the State. This is likewise promoted by the
many natural transverse sections which each formation presents
wherever it re-emerges along a ridge or valley of any considerable
length. Comparisons may thus be instituted of the highest practical
and scientific importance hetween different portions of the same group
of rocks, as seen at various distant points. Thus, should it appear
from measurements made of a particular formation in a certain county,
that at a given number of feet from the top or bottom, it embraces a
regularly stratified bed of iron ore, valued for its excellent properties,
it becomes a point of deep interest to ascertain, even with an approx»
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imatfon to accuracy, the distance at which it is likely to be found
from the top or bottom of the same formation, should it show itself
in other quarters of the State.

The whole stratum, from a number of examinations made at dif-
ferent points, is perhaps observed to undetgo, elsewhere, a regular
increase or diminution in its thickness ; but a chain of such observa-
tions will inform us of the rate of this change, and enable us to judge,
with tolerable precision, of the real situation of the bed of ore, should
it still accompany the formation. .

Convinced of the correctness of the views here expressed, in regard
to the utility of measuring, in detail, the strata at various exposures,
I planned and set on foot the instrumental survey of an extensive
series of Geological sections, several of which have been elaborately
executed, occupying, with the necessary subsidiary explorations, a
considerable portion of the latter part of the season.

To present a rapid sketch of what has been done in this branch of
research, in the several formations composing the region set apart
for the past season’s operations, it is proper, first, to mention, that
no suitable opportunity presented itself for attempting any detailed
measurement of either the sandstone formation at the base of the
whole series of our secondary rocks, which rests usually on the
flanks, and at the foot of the northern ridges of the South mountain,
or of the great Limestone of the Kittatinny valley, the next stratum
in the ascending order.

A minute examination, with the aid of instruments, of the next
rock, the Slate of the Kittatinny valley, was made on the Delaware
river, from a point nearly opposite Columbia to the Water Gap ; and
the same measurements were extended to embrace a complete sec-
tion of several of the overlying strata, the sandstones and conglome-
rates of the Kittatinny mountain, as they are displayed in the majestic
cliffs of the Water Gap, and the shales and sandstones of the valley
beyond it on the north.

A very extensive section has been begun, but not completed, on
the Lehigh, commencing in the neighborhood of Mauch Chunk, with
the conglomerate formation, which lies immediately below the coal
measures, and embracing all the several groups of strata, so admira-
bly exposed along the river, from that point to the southern side of
the bold notch, by which the Lehigh passes through .the Kittatinny
mountain into the valley to the south. From this line alone, much
useful knowledge will be derived. The measurements and the spe-
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" cimens there collected, will show the dimensions and composition in
this section of the State, of all the strata, composing no less than
nine out of the whole thirteen formations, which constitute the Ap-
palachian region of Pennsylvania. '

Another continuous section, including almost as large a number of
the formations—eight in all—was measured along the east side of the
Susquehanna river, starting from the southern base of the Kittatinny
mountain, at the upper surface of the slate, or third formation of the
series, and extending through Dauphin to the Third mountain, to the
top of the eleventh rock i the series, or the red shale below the
coal. A comparison of this section, with those made across the same
belt of strata, at points fatther east in the State—for example, with
that on the Lehigh above spoken of—will present some instructive
points of contrast and resemblance.

A highly interesting exposure of the denuded edges of nearly all
the middle formations of the series, being exhibited on the western
side of the Susquehanna, between Cattawissa and Bloemsburg, and
extending by Fishing creek and its little tributary, Hemlock creek,
into the heart of Montour’s ridge, so 2s to lay bare nearly every
stratum included between the lower part of the Fifth formation and
the upper part of the Ninth, a line of measurements was here under-
taken.

One principal motive for this, was to ascertain, with precision,
the place among the formations of the valuable layer of iron ore,
for which the neighborhood in question has become somewhat noted.
This section was made to terminate at the junction of Formations
No. IX and No. X, at a point near the sammit of the Cattawissa
mountain; but in order to extend it to embrace the mext superior
group of rocks, a measurement of these was aceomplished where
the recent cuttings on the railroad, at its passage through the moun-
tain, in the gorge of the Cattawissa creek, afford unusual facilities for
the purpose.

In order, still more fully to establish a clue to the position of the
band of iron ore above mentioned, and to ascertain its range and
probable quantity, another shorter section, confined to the formation
immediately embracing it, was surveyed at a fine exposute of the
stratification two and a-half miles below Danville, in-the cliffs called
the Danville Narrows. The data, furnished by these investigations,
will serve, it is hoped, as an index to point out the position of this
ore, and the indications by which it must be traced in the other
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counties of the Appalachian region of the State. The origin, chemi-
cal composition, and some of the Geological relations, thus ascer-
tained, of this remarkable variety of iron ore, will be given in an after
part of the present report, my object, now, being simply-to exhibit
the nature of some of the operations of the survey, and the principles
and views which induece me to make them an important portion of
the work.

In order to make known the true relative situation of the anthra-
cite coal measures of the State, to the other formations which adjoin
them, I eaused a very complete section to be surveyed, and an ample
collection of specimens to be gathered along the Schuylkill river, from
mear Mount Carbon, through the gaps in the Sharp and Second
mountains, to a point within halfa mile of Schuylkill Haven. From
this section, that on the Lehigh below Mauch Chunk, and that on the
Susquehanna near Dauphin, the relations of the anthracite coal mea-
sures to the other formations, and of these to each other, will be satis-
factorily seen; but until the proper time arrives for delineating
them, and the other sections of a similar kind, all of which it is in-
tended hereafier to have engraved, it will be most judicious to omit
attempting any minute account of them. With a view to establish,
in like manner, the connection between the anthracite coal measures
of the Wilkesbarre or Wyoming basin, and the surrounding strats,
and also to ascertain in what respects these differ in regard to thick-
ness, composition and mineral constituents, from the strata of the same
formations measured at the several points described, on the southern
side of the Pottsville basin ; a detailed survey was made of the rocks,
as they are exposed in the long natural section which the north branch
of the Susquehanna displays, in erossing the south-western point of
the northern coal field at Beach Grove. Another was undertaken at
the gap which the river makes at Nanticoke, and another at the gap
of Solomon’s ereek, near Wilkesbarre.

Within the coal fields themselves, where such detailed measure-
ments of the strata are of special importance for supplying the data
by which particular coal seams may be traced and recognized,
a number of transverse sections have been surveyed afier the
same plan. By far the most extensive and elaborate of these, and
which has been performed with as much accuracy as the nature of
the ground and developments of the region would admit, embraces
the entire width of the southern, or Pottsville basin, at its broadest
part. This section, which is more than four and a-hslf miles ip
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~ length, extends from the Sharp mountain, at Pottsville, to the south-
ern slope of the Broad mountain, in a direction very nearly at right
angles to the course or bearing of the strata. Wherever the sirata
along .this line were found exposed by either natural or artificial
denudation, measurements were made at right angles to their gene-
ral bearing, and their dip or inclination carefully ascertained. The
distances of the coal beds from certain fixed points, or from one
another, were also obtained, either from actual inspection, or from
data. already in the possession of proprietors.

The same series of rocks and coal beds, whenever it was practi-
cable, were visited and measured in several different places, in order
to detect any changes which might occur in their relative thickness,
and intervening distances. These measurements were then com-
pared with each other, and the whole finally connected into one
-system. ’

In additien to the above labors, the coal mines were personally
-inspected, and observations recorded regarding the dip, direction,
thickness, and the quality of the strata.

Sets of specimens were taken from each coal seam, both of the
coal itself, and of its underlying and overlying strata.

Similar measurements, observations, and collections were made
along a line crossing the coal region at Tamaqua, on the Little
Schuylkill, the investigations here extending to a complete explora-
tion of all the mines that are accessible.

Operations precisely analogous, were performed in that part of
the coal basin occupied by the Nesquehoning or Room Run mines,
belonging to the Lehigh company; and also, at the vast excavations
~ of coal called the Summit mines, the property of the same corpo-
ration.

From the more backward state of development of the western
half of the southern coal basin, fewer accurate measurements there
-were practicable. A transverse section of the basin on Rause creek,
north of Pine Grove, was, however, surveyed; while many inter-
esting facts, and valuable data concerning the coal seams and the iron

~ " "ores of this portion of the region, were procured.

The utility of a series of detailed measurements of our strata, will
be obvious, when it is considered, that in conducting such instru-
mental observations, all the rocks and mineral deposits of a distriet
are, in turn, presented to inspecﬁon; 8o that the frue relative place
and real dimensions of the most obscure layer, if its nature justify

2
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it, may be definitely ascertained. Thus, when the measurements of
a formation are sufficiently multiplied, nothing that constitutes & part
of it, as a regular stratum, however minute, need escape observation ;
since its place being already known, in relation to that of all the
other beds of the group, we are in possession of a clue of the least
erring sort, to lead us to its discovery. While this is strictly the
case, let it be borne in mind, that the mineral deposits of the
earth, unlike its vegetable and amimal inhabitants, follow ne very
constant type—undergoing, theugh sometimes very gradually, inces-
sant changes, both of eomposition and external features; so shat it
behooves us, before we apply, in practice, any supposed clue which
our measurements may have afforded us, to assure ourselves, from
an adequate number of instrumental observations, performed over a
sufficiently wide district, of the nature and amount of the modifiea-
tions presented by the strata, that we may make the required allow~
ance in eurcalculations. Yet, this very consideration is itself a
striking argument in favor of the importance of accurately measuring
our formations ; for, if they vary from point to point in their dimen-
sions and aspect, how shall we guard against the liability of con-
founding one stratum with another, but by subjecting them, at
various places, to that eritical species of eomparison, which we may
institute when we know all the dimensions, and have full suites of
specimens of the rocks before us? The propriety of this remark is
well exemplified in the delusion which many of the citizens of the
State are under, respecting the presence of coal ina group of rocks
in which it has no existence, situated several stages below the true
coal measures, but where some fallacions appearances of a coal for-
mation prevail, Some useful illustrations of the necessity of tracing
the variations in the nature and quality of our rocks and minerals, by
means of multiplied measurements, and an ample series of speci-
mens, will be offered in a subsequent part of this report.

While the examinations in the field have been thus in active pro-
gress, the investigations in the chemical department of the survey,
have also been diligently pursued.

- A laboratory has been provided, with the requisite apparatus and
agents, and an extensive series of Chemical Analysis of the ores,
coals, limestones, and other substances of practical importance which
had been commenced towards the close of the former season, has
been steadily prosecuted during the past year.
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cies of the ,Eu_.m:a vegetable fossils

_ JSucoides.

[

- Water Gap.

Hard white and grey sandstones, and
coarse massive quartzose conglomerates.

Contains impressions of several species
of fucoides.

1,886 feet. Le-

high Water Gap. ;

Dark fissile slates, usually blue, dark
grey, black and dingy olive, and sometimes
dgab, yellow and 1ed.

Contains also some beds of sandstone,
and.a few of conglomerate.

6,000 feet at
least. Delaware
river, below the
Water Gap.

A blue limestone, with thin interposed

layers of chert.

6,000 feet. Not

yet ascertained,
but probably, as
much as stated.

e—— rer———"

—— TR OTT IS T S AT ST
V. tour’s ridge.

Kittatinny or Blue mountain.
Iv.

Northern side of the Kittatinny valley.
I1I.

Southern side of the Kittatinny valley.
IL
I Southern margin of the Kittatinny val-

ley, and northern side of the chain of hills
called the South mountain.

|

"A very compact, rather fine grained
white and light grey sandstone.

Not ascertain-
ed, but probably

1,000 feet. .-
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CHAPTER III.

AN OUTLINE OF THE GEOLOGICAL STRUCTURE AND MINERAL RESOURCES
OF THE NORTH-EASTERN HALF OF THE APPALACHIAN REGION OF THE
STATE.

The main intention of the present report being to exhibit a correct
picture of the progress made in the Geological Survey of the State,
during the past year, that purpose would be imperfectly fulfilled,
unless I added to the statement, just given of the operations of the
season, a brief general description of some of the more obvious Geo-
logical features of the regions explored. Such a sketch will serve

“the two-fold end of rendering more apparent the extent to which the
:survey has already proceeded in establishing many fundamental points
in the geology of the State, and of placing before the reader a few of
" the results, whose useful applications will justify this early mention
_of them.
Having extended the investigations of the last season, in greater or
. less detail, to all the formations lying between .the northern base of
the South mountain, and the table lands of the Allegheny mountain ;
and between the Delaware river from Easton to the northern line of
the State, and the Susquehanna from Middletown to Northumber-
land, an opportunity has been afforded of becoming acquainted with
the entire series of strata, comprised in this north-eastern half of the
Appalachian region of the State,

It will be seen, by an inspection of the opposite table, that there
are thirteen distinct groups of strata, or formations, in this portion of
Pennsylvania; the lowest reposing on the primary or crystalline
rocks of the South mountain, and the uppermost consisting of the
materials embracing the anthracite coal. -

In my firat annual report, referring to the formations occurring be-
tween the Kittatinny, or Cumberland valley, and the Allegheny moun-
tain, and lying to the south-west of the Susquehanna, it will be remem-
bered that only twelve were enumerated. But the researches therein
mentioned, did not extend to the formations of the Kittatinny valley, on
the southern margin of which [ have since found that another rock
exists, uynderlying 2ll those previously recognized, which must now
be added to the series. A comparison of the temporary classification
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proposed in the first report, with that now offered, will present a
want of agreement in two places. In the first place, the rocks de-
scribed as third and fourth, in the former series, are now thrown into
one formation, and constitute the fourth of the present classification ;
and in the second place, the thick and conspicucus conglomerate and
coarse sandstone rock, which every where underlies both the anthra-
cite and bituminous coal, is made a distinct formation from the coal
measures, with which I at first united it.

For the present, I have studiously abstained from framing a nomen-
clature for'the several formations of the extensive system of rocks
here enumerated, preferring (until I become entirely familiar with
the many modifications, which they undergo in their course through
the Appalachian region,) to designate them as well by their numerical
position, counting from the bottom of the group, as by distinctive
features in the rocks, and a reference to their geographical situation.
Until a very wide examination of the strata of our mountain series
shall have been made, extending indeed to a comparison between the
features they assume in our own and in the adjacent States, through
which they range, it would, I conceive, be premature to affix any
other names to them than such as may hereafter be readily superse-
ded. While our reseaches are pending, no mode of specifying the
strata appears so practically useful, as that which expresses the rela-
tive situation of each rock to all the others of the region, and none
certainly so free from abiguity, when combined with a reference to
their several geographical positions.

FORMATION No. L

SANDSTONE OF THE SOUTH MOUNTAIN.

In the ascending order, the first formation which we meet with,
reposing on the primary rocks of the South mountain, (which is ge-
nerally the south-eastern limit of the Appalachian region of the State,)
is a remarkably compact, and rather fine grained sandstone, usually
white, or of some light shade of grey. It consists almost exclusively
of nearly pure siliceous sand, held together, it would seem, rather
by a simple, intense adhesion ef the grains, than by the intervention
of any cement. These grains, in some varieties of the rock, consist
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of nearly transparent quartz; in other instances, numerous black
crystalline specks abound, the fragments, apparently, of some of the
harder dark minerals of the adjacent primary rocks, from the disin-
tegration of which this formation has evidently derived its materials.
Not unfrequently the stratum appears to have undergone a baking
from great heat, as shown by the approach to vitrification of the par-
ticles, by the fragmentary condition of the whole mass, by the ring-
ing sound of the rock when struck, its splintery fracture, excessive
hardness, and sometimes by a manifest discoloration, such as igneous
agency is known to cause.

When thus partially altered, this rock is an extremely good mate-
rial for roads, possessing the requisite durability, and yet on account
of its shattered structure, demanding only a very moderate amount
of labor to break it up.

The formation ranges, according to my present belief, from the
Delaware, at Easton, more or less interruptedly across the State, to
the Maryland line, pursuing an undulating, irregular belt, coinciding
with the northern and north-western side of the chain of hills most
commonly called in this State, the South mountain, the prolongation
of the Highlands of New York, and of the Blue Ridge of Maryland
and Virginia. Its usual place is at the base and upon the flanks of
the hills, which form the immediate boundary on the south-east of
the great Kittatinny valley ; but owing to the quantity of loose mate-
rials lodged at the foot of this chain, this stratum is only occasionally
exposed, rendering its exact course through the country difficult to
trace and delineate upon the map. It is met with in a few places
apart from the range of hills against which it commonly repdses,
occurring even at distances of some miles in the Kittitanny valley,
having been thrust to the surface through the thick overlying lime-
stone formation by the agency of the vast subterranean forces which
once convulsed this whole region. In these cases, it almost invaria-
bly gives evidence of having experienced an intense heating.

The formation is to be seen on the northern slope of the hill called
Marble mountain, near Easton ; also in a ridge about two miles east
of Allentown, where it plainly exhibits changes of appearance, result-
ing from great heat, and a violent, erushing force. It is seen at a
point considerably nearer to the same town, where it has been some-
what extensively quarried to supply a building stone for the fine new
bridge just erected over the river Lehigh. For such purposes, it
would seem to be extremely well adapted, whenever it can be found,
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as it often i8, unchanged by the agency above alluded to. We meet
with it again near Metztown ; also, in a tidge near Coxtown, and in
very regular stratification about three miles from Reading, well expe~
sed by the cuttings on the Philadelphia and Reading Rallroad —_—
Not to attempt at present tracing it in any detail, it may be enough
to mention, that it occurs upheaved in a bold ridge at Chicques, on
the Susquehanna, a mile and a-half above Columbia, and at many
points still further to the south-west—thus it is found in the same
range at Ege’s iron works, seven miles south of Carlisle, and at the
gap of the South mountain, on the Chambersburg and Gettysburg
turnpike.

The principal uses to which this rock is applicable, have been
already mentioned ; but I cannot avoid, in this place, calling attention
once more to its fitness as a building stone, the more suitable varie--
ties being sufficiently easy to quarry and to shape, undergoing no
action from climate, and possessing, when dressed, a very agreeable
light grey aspect.

Notwithstanding the occasional partial vitrification of this rock, at
its junction with the primary masses against which it rests, the ex-
cessive compactness of structure arising from this source, though a
common, is by no means a prevailing character. As soon as we
recede {from the immediate neighborhood where the igneous agency
is unequivocal, we find the sandstones to become less indurated, so
that, in many places, its texture adapts it excellently for a buildmg
stone.

It contains, as far as yet examined in Pennsylvania, very few
organic remains ; the best defined species discovered in it being =
marine plant, indieative of the oceanic position into which the mate-
rials of this stratum were originally swept.

I have satisfied myself that this rock is not confined to the Appa- -
lachian region of Pennsylvania, but that it possesses a prodigiously
. extensive range, not only through Maryland and Virginia, but in a
contrary direction through New Jersey and New York, and I believe’
beyond those limits, constituting every where the lowermost forma-
tion of the wide spread secondary strata which it encircles in a some-
what interrupted belt, following the primary boundary of these rocks
from Tennessee to Lake Champlain, and thence north-westward to
the northern shores of Lake Huron and Lake Superior.

I have undoubtedly recognized it at many points along the chain of
the Highlands in New Jersey and New York, and consider it identi~
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cal with the formation which occurs in the north-eastern part of this
latter State, and which was deseribed several years since by Professor
Eaton, under the name of * calciferous sand rock.” It is the same
stratum, I am disposed to believe, which Dr. Bigsby has mentioned,
as existing on the northern side of Lake Huron.* My Ybrother,
Professor William B. Rogers, in conducting the Geological Survey
of Virginia, has discovered the same formation there, resting upon the
western slopes of the Blue Ridge, along which he has traced it for a
very great distance.

P

FORMATION No. II.

LINESTONE OF THE KITTATINNY VALLEY.

'The next rock in the ascending order, is the very extensive lime-
stone formation, which occupies the south-eastern half of the Kitta-
tinny valley throughout its entire course across the State.

In its ordinary aspect, this rock is a blue limestone, of a somewhat
earthy texture, in general moderately pure, but often containing more
or less sand, clay, and oxide of iron, alone or together, in its consti-
tution. Layers of chert, sometimes called flint, are common between
its beds. The direct superposition of this formation to the sandstone
previously described, is well displayed in the excavation on the
Philadelphia and Reading railroad, at the end of the Neversink
mountain, three miles from the town of Reading. It may be seen in
like manner at Chicques ridge on the Susquehanna.

At its south-eastern margin, or where it borders on the base of the
South mountain, its general inclination is towards the north-west, in
eonformity with the dip of the underlying sandstone ; but we seldom
recede half a mile into the valley, before a change of the dip to the
south-east occurs; and what is not a little strange, this latter direction,
though contrary to that into which we might naturally suppose the
strata would be tilted, by an upheaving action exerted along the chain
of the Sonth mountain, is by far the most prevalent inclination of this
rock, throughout its entire range. Between the Delaware and the
Schuylkill, there are frequently two, three, or more anticlinal axes,

* See Transactions of the Geological Society ot.' London.
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changing the direction of the dip of this limestone, though on its
north-western margin, the inclination is towards the north-west, caus-
ing it to disappear in regular and orderly arrangement beneath the
slate formation that next overlies it. But between the Schuylkill and
the Susquehanna, a distance of fifty miles, these two formations ob-
serve a contrary or south-eastern dip, along their line of contaet, giv-
ing rise to the curious phenomenon of an apparent inversion of the
strata; the slate, which was originally the uppermost rock, seeming
to disappear beneath the beds of the limestone, which was originally
undermost. From this circumstance, and the many indications of
great fracture and contortion observable in the limestone and slate of
the Kittatinny valley, it would appear, that these rocks are included
in the most convulsed tract in all the Appalachian region of the State.

The upheaving forces which have evidently disturbed the strata in
various parts of this vast valley, have in several places thrust the
subjacent limestone to the surface, within the district occupied by the
slate. This is the case in the small isolated limestone tract on the
west side of the Delaware, four miles below the Water Gap, the
western termination of a long narrow valley of elevation, in which
the limestone is brought to view along the Paulinskill in New
Jersey.

Another instance of the protrusion of the limestone rock through
the slate, exists near Kreidersville, occurring, like the former case, in
Northampton county, and a third is on the Little Swatara creek near
Jonestown, in Lebanon county

This truly valuable rock, is applicable to many uses, some of them
of the very highest importance to the prosperity of the section of the
State possessing it.

In regard to the adaptation of the several varieties of thxs limestone
as a building stone, and to the manufacture of lime for mortar and
cements, and for a manure for the soil, some interesting facts will
hereafier be submitted, when the results of the numerous chemical
analysis, now on hand, are sufficiently matured, to authorize their
publiecation.

Onmitting, for the present, the other topics that suggest themselves
in regard to this rock, I may mention, as a matter worthy of present
attention, the existenee of highly ernamental marbles in various places
throughout the formation.

Some very beautifully shaded and -variegated marbles, capable of
receiving a very fine polish, have, in the course of the past year been
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brought to light in Lancaster county, by some of the inhabitants ; and

‘but little doubt is entertained, that quarries may, hereafter, be opened,
which will yield slabs and blocks of adequate dimensions, to make
these discoveries of considerable importance. It may be of use to
mention here, that I consider the limestone formation of the neigh-
bood qf the city of Lancaster and the adjacent part of the country,
to be the same rock as that which lies to the north-west of the South
Mountain in Northampton, Lehigh, Berks, Lebanon and Dauphin;
and that, while a fair prospect exists, of meeting with the fine grained
white and variagated kinds, that constitute ornamental marble, in the
more altered part of the formation, as it ranges through some portions
of Lancaster county, yet sufficiently promising localities have already
been explored in the other district, to warrant a hope, at least, that
marble of more or less excellent quality, may be developed there.
But numerous examinations and experiments are requisite to test the
value of the speciméns gathered, and time has not yet been afforded
to enable me to report the results.

Iron Ores of the Kittatinny Valley.

The iron ore connected with the limestone formation of the south-
eastern side of the Kittatinny valley, elaims strongly our attention,
from its amazing quantity, its wide distribution, its generally very
excellent quality, and its great accessibility.

"Though very variable in external appearance and structure, this ore
belongs universally to that species, called by mineralogists, brown
iron ore; assuming nearly all of its modifications of form and struc-
ture. It is sometimes compact, and occasionally possesses a fibrous
crystallization, and then is true brown hematite ; but a more usual
structure is, either that of an irregularly cellular mass, or of a concre-
tion composed of numerous parallel cylinders, like icicles or stalactites ;
in which case, it receives the name of pipe ore. In chemical compo-
sition it is rather uniform, the more usual impurities being Silica, (the
material of common sand,) Alumina, (or the material of pure clay,)
and more rarely, Sulphur and Manganese.

The richer kinds ‘may be stated to contain, on an average, from 70
to 80 per cent. of the peroxide of iron, equivalent to more than 50
per cent. of pure iron in the crude ore. ) '

A few descriptive remarks, referring to two or three of the mines



26 IRON ORE OF THE

will convey a sufficiently correct knowledge of the ordinary conditions
under which it occurs.

On the north-western side of the Delaware river, about two and a
half miles below Belvidere, a deposit of the ore exists, which is begin-
ning to be somewhat extensively mined. It lies in a yellowish ferru-
ginous clay, amid large detached pieces of limestone; but the diggings
have not yet reached the regular strata of that rock. The chief de-
posit of the ore, occurs about forty feet below the surface. In mining
it, shafts are sunk, until the ore is found ; after which, the excavation
is carried forward horizontally in the ore, which is raised to the sur-
face by a windlass. It consists principally of the porous cellular
variety, and of the kind called pipe ore ; an impure sandy ochre, and
a fine white clay occurs with it.

About five miles north-west of Allentown, and three from the river
Lehigh, are large deposits of ore, which have been rather actively
worked for the last ten or twelve years. The predominant variety
here, is the brown hydrated peroxide of iron, though the red oxide
is also abundant. True brown hematite, and a variety of jaspery iron
ore, are likewise not uncommon. The material in which the ore is
imbedded, is a ferriginous clay, resting over the limestone. A white
clay, and an impure ochre, are also associated, as in the case below
Belvidere. None of the excavations have yet reached the subjacent
rock. The mining is done either by shafts, or when the configura-
tion of the ground permits, by simply quarrying in the open air..

Iron ore is found in moderate abundance, and of excellent quality,
in the neighborhood of Emau’s, five miles south-west of Allentown ;
it occurs in clay, no rock being very nearit. The ore presents fewer
varieties in this place, than at the mines last mentioned,

About a mile and a half west of Trexlerstown, in Lehigh county,
in a tract where the surface of the limestone formation is quite level,
there is a very large deposit of iron ore ; some of which, without
altering its external structure, which is that of the cellular and pipe
ores, has passed to the condition of sulphuret of iron, or the common
copperas mineral, 'This mine was originally werked for the iron ore
which it contains, this being still an object of pursuit ; but the person
conducting it, finding the good ore to be mixed with a large quantity
of the sulphuret of iron, referred to me about three years since, to
devise a remedy for the injurious effects of that material upon his ore,
and was advised to give his attention to it, not 2s an iron ore, but as
a substance well suited for the manufacture of .copperas, Since that
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time, he has sold large quantities of it for this purpose, in Philadel-
phia, at seven dollarg and a-half the ton.

The several layers in this mine, vary much in their dimensions ;
but their respective average thickness may be stated thus:

Soil, - - - - - - - - 2feet
Brick, clay, and gravel - - - e .. 25
White clay, pieces of slate, and red clay, - - - 3
Very dark elay, - - - - - - - - 4
Iron ore and copperas mineral, from 6 to 18 feet, ~ - 12
Ferruginous sand, - - -. = - ~ ~ + 2

48 feet.

Generally, the pure iron ore, and ‘the sulplmret of iron or copperas
mineral, occur separately, or in different layers of the same stratum,
the sulphuret in the lowest position.

The ore is of very good quality, and of several varieties ; among
these, ate the brown hydrated peroxide, having the forms of compact,
cellular and columnar or pipe, ore ; and the red hydrated peroxide,
the structure and forms of which, are no less diversified.

To attempt to specify, in this place, the very numerous localities in
which the superficial appearances indicate the probable existence of
more or less extensive deposits, or even to enumerate the many exca-
vations, some of which are quite large, where the ore is daily pro-
cured, would be incompatible with the scope of the present report.
It may not be amiss, however, to mention one or two particulars re-
spectmg the manner in which it occurs.

It appears to be a general rule, that by far the largest and most
namerous deposits of the ore belong to that half of the limestone belt
which is next to the South mountain. This is, however, not without
exceptions, a signal instance occurring in the rich ore tract which lies
sbout five miles north of Allentown; and a little west of the Lehigh,
and which is but a short distance south of the northern margin of the
limestone, at its junction with the slate.

No part of the whole limestone belt of the valley indicates the
presence of so large a quantity of iron ore below the soil, as the dis-
trict which lies a few miles sounth-west of Allentown, particularly in-
the vicinity of Trexlerstown. To allude to the circumstances which
usually betoken an abundance of this kind of ore, one of the most
obvious, would seem to be considerable depth as respects the deposit
of ferruginous loam, clay, or other earth, resting on the rocks of the
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district. This will, of course, be marked by a corresponding evenness
of the surface ; for where the strata of the limestone are naked of soil
in many places, it implies that the covering of earth which contains the
ore can no where be deep. Another very essential condition is, that
the earth overlying the rocks should have alarge amount of the oxide
of iron diffused throughout it. This will show itself by its charac-
teristic bright yellow, or yellowish brown color. It must be observed,
however, that the existence of a large quantity of oxide of iron in the
deeper part of the soil, will, very frequently, not be perceptible in the
color of the surface of the ground, being confined to the lower layers,
so that much good ore land is often neglected from a want of enter-
prise to dig sufficiently deep. :

The hydrated brown and red iron ores, of the principal limestone
tracts of our State, I conceive to have originated almost entirely, from
the filtration of water through deposits of soil rather richly impreg-
nated with the particles of the peroxide of iron. This I think is
proved, by .the peculiar structure of the ore itself, which, not enly
puts on the form of stalactites and stalagmites, (concretions of car-
bonate of lime, produced by the dripping of water,) but precisely
those slight variations from these forms which ought to arise from
the influence of the particular composition of the surrounding ma-
terial, clay or loam, or sand, in modifying the manner in which the
water would filter through the mass, and deposit the ferrugmous par-
ticles.

The earth containing the ore, I suppose to have been a 8edzment
from that mighty mass of waters which evidently once overspread all
our formations, and which derived the materials of this deposit, if we
judge by their nature, from the subjacent limestone and the contigu-
ous sandstones. Thus we may at once discern why the largest and
richest accumulations of iron ore, are on the side of the valley next
the base of the South mountain ; for all independent Geological evi-
dence concurs to show, that the waters. which I imagine to have left
this deposit, flowed towards this quarter from the north, while the
level of the valley being most depressed on this side, we ought natu-
rally to look here for the deepest collections of the heavy ferruginous
sediments in which the 1ron ore is principally found.

From the details above given of three or four of the ore deposnts in
Northampton and Lehigh counties, it appears that the richest collec-
tions_ of the mineral are at a considerable depth below the soil.
Though in the cases already cited, the ore does not occur in contact
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with the underlying rock ; instances could be brought from other
quarters of the State, where rich masses, surrounded by the ferru-
ginous loam or clay, lie in the spaces which often separate’ the dis-
turbed and uptilted strata of the limestone near its surface. These
facts, and the obviaus origin of the ore by infiltration, suggest strongly
the propriety of oftener seeking low down in the earthy deposit for
the mineral, and of endeavoring to ascertain, previously to commen-
cing an excavation, whether the ground possesses that depth which
would appear in general to accompany the larger accumulations of
this valuable substance.

The earth resting on the limestone of the Kittatinny valley con-
tains, in many places, a variety of clay, admirably adapted for making
bricks. The excellence of this brick earth, is owing, in part, to the
minutely divided condition, and the quantity of its silica.” This,

intimately mixed with the argillaceous matter, imparts. to the bricks

great durability and uniformity of texture, while an adequate propor-
tion of oxide of iron, causes an agreeable and very permanent color.
The excellent hue and preservation of the bricks in some of the older
houses in Easton, bear testimony to the good quality of the brick
earth of that particular neighborhood.

Thé remarks which I have here made concerning the great lime-
stone formation of the Kittatinny valley, have had more immediate
reference to the rock, as it presents itself between the Delaware and
Susquehanna rivers, though they are scarcely less appropriate to
other portions of its long range through the same extensive valley,
which it pursues south-westward through this State, and Maryland
and Virginia, and north-eastward through New Jersey and New York,
to. the St. Lawrence. Throughout this whole course, it preserves
invariably, the same relative position to the long chain of mountains
by which it is bounded on the south-east. It sometimes occupies
nearly the entire width of the great Appalachian valley, but in general,
especially to the north-east of the Potomac, it confines itself to the
south-eastern side.

From Lake Champlain, the course of the. formatmn is towards the
northern shores of Lake Huron, first encirtling the elevated region of
primary mountains in the north-east quarter of New York, in a broad
zone, the northern half of which, passes up the St. Lawrence, while
the other approaches, crosses, and again recrosses the Mohawk,
passing Trenton Falls, and joining the first belt east of the outlet of
Lake Ontario—whence its direction is nearly north-westward to the

-+
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upper lakes. In all this long line, it accoméanies our lowest sand-
stone, (the * calciferous sand rock’ of Eaton,) overlying it, and like
it, dipping commonly inwards, from the border of the great basin,
along the margin of which it ranges.

This formation is the same as that which, in my first annual report,
I called the Covr limestone, from its composing a series of valleys
in Bedford, Huntingdon and Centre counties, some of which are
called coves. But this name has toq local a reference, and I propose
to drop it, leaving the framing of ‘a nomenclature for our rocks, to a
later stage of the survey.

In the Kittatinny valley, in this State, this limestone presents the
explorer with very few well preserved organic remains, while it is
replete with them at Trenton- Falls, in New York, and at several
points in Virginia. Its fossils, however, are more abundant in the
limestone valleys on the north-western side of our Appalachian

region. Well defined bivalve shells and zoophytes, characterize it

in Morrison’s Cove, Kishicoquillas, Nittanny and Nippenose valleys,
and the several other valleys in the quarter of the State where this
formation exists.

The largest caves in the Atlantic States, are in this formation \but
this is not the place to speak of mere curiosities.

FORMATION No. III

SLATE OF THE KITTATINNY VALLEY.

Ranging parallel with the great limestone deposit just described,
and lying next in order above it, occurs a not less extensive forma-
tion of slate, usually occupying the north-western half of the Kitta-
tinny valley. These two very thick deposits, throughout their whole
course, from the Delaware to the Susquehanna rivers, pass gradually
into each other, along their line of contact.

The upper beds of the limestone partake of the structure and
composition of the overlying slate, while the lower beds of this rock
are not only calcareous, but contain numerous distinct bands of mode-
rately pure limestone. These insulated narrow belts of limestone are
subordinate to the slate, along nearly the whole of the central tract
of the valley, between the {wo great rivers ; but they are most nume-
‘rous north of the Tulpehocken creek, in Berks and Lebanon counties.

-
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They constitute an 1mportant resource to the agriculture of the
slate lands of all this range, in which the soil seems specially to
require some assistance from lime, the judicious use of which liber-
ally repays the farmer. These patches of limestone have, as far as
time would permit, been carefully traced, and will be ultimately
described in detail and delineated on the map. ,In its ordinary aspect
and composition, the slate formation of the Kittatinny valley, which
is the third rock in our series, does not differ essentially from the
same stratum as it occurs around the margins of the limestone valleys
and coves of Bedford, Huntingdon, Centre and Mifflin counties ;
and which, in allusion to its usual situation, was called, in my last
report, the Cove Slate. The ordinary colors of the rock, are black,
blue, dark grey, blueish grey, dingy olive, drab, and sometimes
yellow ; but in its range through the western parts of Berks, and
across Lebanon, lts predominant colors are red, or reddish brown,
with interstratified belts of yellow ; the whole formation here assum-
ing a considerable resemblance to the red and variegated slates of
Formation No. ¥., occurring north-west of the Blue mountain.

The formation, as a whole, varies extremely in the texture of its
different strata, some of which are highly fissile slates, admirably
adapted to making roofing and writing slates ; while others are mas-
sive strata of coarse grey sandstone, with some thm beds of con-
glomerate

That part of this formation which contains slate adapted to the
purposes of commerce, lies in a narrow zone, distant sauwth, from
one to three miles from the' Kittatinny mountain, running from a
point in New Jersey, a few miles east of the Delaware Water Gap,
across the Delaware and the Lehigh, to a few miles west of the
latter river. It is, however, only in a very limited number of places
_ within this belt, that the rock presents that fortunate union of circum-
stances which must prevail, to adapt it to be quarried with success.
Not only must the rock be sound, uniform, and compact in texture;
easy to .cleave in one direction, and tough in every other; and free
from any bands (called ribbons) containing sulphuret of iron, which
cause its rapid decomposition ; but it must lie in 4 manner favorable
for being quarried, with a stream of water passing over the stratum,
to preserve it moist, and thereby eause it to split with ease and regu-
lanty

These conditions are found very happily combined in t.he two
quarries, whieh are at present wrought near the Delaware Water
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Gap. That on the west side of the Delaware, worked by the Penn-
sylvania Slate®Company, presents some very interesting features.
The true stratification of the rock is only detected, here, by the dif-
ference in eolor, caused by numerous very thin layers, of from a few
lines to an inch or two in thickness, traversing the rock in lines
parallel to each other, and at various distances, not generally exceed-
ing, I believe, two feet. These ribbons denote the direction of the
dip of the strata, being seams of a somewhat different eomposition
from the rest of the mass in which they were originally deposited,
at frequent intervals. Between each two of these ribbons, the belt
of slate is homogeneous, or of uniform texture and composition ; but
a difference in the quality of the slate on the two sldes of one of
these thin layers, is quite common.

When we examine a new surface of the slate, the usual and per-
manent color of which is a dark blueish grey, the hue of these ribbons
is nearly black ; but on exposure to the atmosphere, they show, after
some time, signs of spontaneous decomposition, and display a whitish
efflorescence, which indicates that this part of the slate contains the
sulphuret of iron.

‘These ribbons are, therefore, carefully excluded from the slates,
when they undergo the operations of cleaving and trimming, in their
preparation for the market.

At this quarry, the general dip of the strata, as indicated by that
of the ribbons, is towards the west-north-west, at an angle of about
thirty degrees; the exact course of the beds being north, thirty-four
degrees east. In the same part of the quarry, the dip of the cleavage
planes, or, in other words, of the slates, is towards the south, and at
an angle of nearly fifty degrees. There is, however, a dislocation,
or fault, traversing the quarry. This is a slide of one part of the
stratum upon the other, and is from six to twelve inches wide, being
filled with white calcareons. spar and fragments of slate. That which
is of chief importance, is, that the rock below it has not only a dif-
ferent actual dip from the portion of the stratum above it, just alluded
to, and a different direction also in the cleavage of the slates, but a
different quality in these slates themselves, those beneath being much
superior to those over the dislocation. From this lower part of the
quarry, nearly all the roofing and writing slates are derived. The best
school slates are got from belts that lie directly beneath the sparry seam
or fault. The direction of .the cleavage planes in this portion of the
mass, is nearly borizontal, -while the planes of stratification dip
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towards the north-west, but at a very moderate angle. 'The discre-
pancy between the directions of the cleavage planes, above and below
the fault, suggests the probability that the dislocation and slide in the
stratum took place after the mass had acquired this remarkable
tendency to cleave in a direction oblique to the stratification; for,
had the cleavage originated subsequently to the disruption of the
rock, we ought to find it maintaining the same direction, and observ-
ing the same features, on both sides of the fault. These facts, con-
cerning the change in the quality and the position of the slates, caused
by the dislocation, indicate how numerous and minute the cirpum-
stances are, which must be attended to by those who enter on the
business of quarrying this rock. During the past year, 13,500 dozen
of school slates have been manufactured at this quarry, and some-
what more than 300 tons of roofing slates; but these amounts would
have been much exceeded, had not the general inactivity of commer-
cial business operated to reduce the number of the workmen em-
ployed.

About a mile south-east of the quarry just described, another has
been opened ; but it has not been vigorously wrought. That on the
opposite side of the river, in New Jersey, is worked, though rather
inactively, notwithstanding the excellent quality of the roofing slates
procured in it.

The only other considerable quarry, at present in operation in the
slate belt of this part of the State, is the Union slate quarry, about
ane mile west of the Lehigh, and about seven miles north-west of
Allentown. The most remarkable feature here, is the parallelism of
the cleavage planes of the slates to the plane of the stratification.
The dip is towards the south-south-east, at a somewhat variable angle,
averaging 15 degrees. Owing to this coincidence of the cleavage
with the stratification, the surface of the slates is apt to be slightly
undulated. They are esteemed well adapted for roofing; but being
hard, they are not sold for writing slates. The hardness of the rock
in this quarry, I attribute to the high temperature originally imparted
to it by a mass of intruded quartz, which has entered it from a deep
and heated source within the earth. This injected material has
heaved up a portion of the strata, into the form of a small anticlinal
elevation in the quarry ; and has, in other respects, deranged the dip
of the rock. In 1836, there were sent from this quarry, by the
Lehigh navigation, 500 tons of roofing slate, sold at eleven dollars

the ton. :
3
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There i8 a small quarry, which has been occasion ally worked,
lying about one mile and a-half west of the town of Nazareth. Roof-
ing slate was also formerly procured on the east side of the Lehigh,
near Kreidersville, in Northampton county.

It is by no means improbable, that other points, along the same
belt of country, would reward diligent search, by presenting eligible
situations for quarries. A few such have been seen, during the in-'
vestigations of the survey; but more examination is réquit_ed, before
any publication of the details would be appropriate.

One fact, of some interest to those who may direct theit-attention
to this slate traet, is, that throughout nearly its whole course, from
the Delaware to within a few miles of the Lehigh, the dip of the
cleavage surfaces is towards the south-east; and that, too, independ-
ently of the many contprtions and changes of dip in the strata them-
selves, of the slate and the adjoining formations.

In the neighborhood of Nazareth, which is on the line dividing the
slate from the limestone formation, a material is procured, which
answers well the ordinary purposes of black paint. ‘This appears to
be, simply, a more than usually carbonaceous, black, ard soft variety
of the slate, occurring near the base of the formation, a little above
its contact with the limestone. It occurs, also, further east, on the
Bushkill, and has been found, likewise, on the Union eanal, in a cor-
responding situation in the stratum. It requires to be ground in a
drug mill, and levigatéd in troughs, by passing over it a stream of
water. Thus prepared, it constitutes; when mixed with o, a very
excellent pigment for the exterior of houses, fences, and other struc-
tures exposed to the weather.

Before closing these details, respecting the slate formation of Penn-
sylvania, two facts, of some practical importance, deserve mention-:
One is, that this is the same fermation which, in Oswego county,
in the State of New York, furnishes the grindstones for which that
section of the country is noted, and which are distributed extensively
throughout the Union. These come from near the Salmon river,
about ten miles east of the town of Pulaski. The rock is a soft
argillaceous sandstone, not unlike many of the softer sandstone beds
of the formatiom, in eur-own State. At several places m the Kitta-
tinny valley, good grindstones are said, indeed, to have.been pro-
cured. c

Tt can hardly be deubted, that the farmers, and others residing upon
the formation, will find beds of this roek, well adapted for making
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grindstones, if they will make some enterprising trials. Little skill
or experience is necessary, for testing whether the material is suit-
able.

The other fact that I would suggest, relates to the identity of this
formation with that which extends along the Hudson river, from
Newburg nearly to Glenn’s Falls ; and which furnishes alarge supply
of grey flag stones, not only to the city of New York, where the
material is largely used in pavements, but to many other {owns, and
lately to Philadelphia. Though the strata of this formation, in the
Kittatinny valley, are much contorted, and in many places greatly
crushed, yet it is obvious, that in so extended a range, numerous
quarries of excellent flag stone, and, it is believed, of grindstone
rock, might be successfully opened.

These suggestions are now made, from a sense of the importance
0 our citizens, and to the public works of the State, of calling atten-
tion to many materials which we possess in abundance, within our
own borders, as the geology of our State plainly shows, but for
which we have heretofore been sending to other States, and even to
distant countries.

This slate formation of the Kluatunny valley, though it extends in
a gingle broad zone, from the Delaware river to the western side of
Cumberland county, appears in Franklin county, in two separate
and wide belts, which run thence into Virginia. In its course across
New Jersey, it divides, in like manner, into two, and sometimes
three, parallel ranges, separated by long narrow tracts of the subja-
cent limestone, which rises to the surface, in the form of one or
more anticlinal axes.

Before entering the State of New York, these belts again unite,
and constitute a very broad tract, which occupies three-fourths, at
least, of the great, castern valley of that State. Along the central
and western portions of that valley, our slate formation ranges to a
~ point somewhere east of Lake George ; whence, eoursing south-west-
wardly, it shows itself on the Mohawk, for many miles above its
mouth, then doubles westward round the ridge of the Little Falls,
and extends, in a north-western direction, to the eastern shore of -
Lake Ontario. In this north-western part of its course, the strata
are nearly horizontal, and contain, on the Salmon river, the beds
already described as furmshmg such an excellent material for grind-
stones.

In the first annual report on the geological survey of New York.
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the rocks of this formation occurring in that district, are called ¢ the
grey sandstones and shales of the Salmon river.”

Time has permitted me to institute, as yet, only a single detailed
transverse measurement of the thickness of this formation ; the re-
sults of which must, for the present, be accepted, as only approx-
imately correct, in consequence of the obscurity of some of the
exposures of the stratum. It was made on the west side of the
Delaware river, between the bottom of the sandstone of the Kitta-
tinny mountain, (Formation No. IV,) at the Water Gap, and the
upper surface of the limestone, (Formation No. I1,) exposed above
Dill’s Ferry. The thickness of Formation No. III, thus ascertained,
is 6,102 feet.

FORMATION No. IV.

SANDSTONES AND CONGLOMERATES -OF THE EITTATINNY, OR ELUE
MOUNTAIN. ’

Overlying the great slate stratum above described, and dipping
conformably with it, we find in the part of the State immediately
referred to in the present repert, a parallel formation, consisting of
heavily bedded sandstones and massive strata of conglomerate, more
conspicuous for the features they impart to the scenery, than for any
considerable amount of practically useful material hitherto discovered
to belong to them. These rocks are embraced in the long, narrow,
nearly level, and generally single ridge, called the Kittatinny, or Blue
mountain, which stretches continuously from Cumberland county to
within a few miles of the Hudson river, near Kingston. They con-
sist of massive strata of hard, white and grey, siliceous sandstones,
of various degrees of coarseness, and also of ponderous beds of ex-
tremely hard quartzose conglomerate, the pebbles of which are often
of great size. ~The finer grained sandstones abound most in the
higher parts of the stratum, and are identical, in general aspect and
texture, as indeed the whole of the deposit is, in relative position,
with the stratum denominated in my former report, the white fucoidal
sandstone. The main deposit of conglomerate lies at the base of the
formation, resting upon the subjacent slate.
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- As a group of strata, the whole mass becomes progressively coarser

and more varied in compesition, as we follow it eastward from the
Susquehanna. On the Lehigh and the Delaware, it possesses but
little of the fine and even texture, and the whiteness and pure sili-
ceous composition which distinguish this rock as it occurs in the
ridges in Bedford and Huntingdon counties, (in Tussey’s mountain
for example,) some portion of which it retains in the Kittatinny
mountain, near the Susquehanna.

Tracing it toward the Delaware, it augments rapidly in thickness;

at the Susquehanna this does not exceed about four hundred feet, but
at the Water Gap of the Lehigh it is increased to two thousand feet
at least.
. Mixed with the quartzose sand and pebbles which constitute the
principal mass of this rock, we encounter, especially in the coarse
conglomerates near the bottom of the stratum, many rounded pebbles
and fragments of the three underlying formations which intervene
between it and the primary rocks at the bottom of the series. Thus
we may recognize some of these pebbles to be derived from the
lowest sandstone, some from the dark chert, or flint, so commonly
imbedded in the strata of the great limestone of the Kittatinny valley,
and others usually less regularly rounded, from the slates and grey
sandstones of the extensive slate formation which these conglomerate
strata immediately overlie.

Here, then, we have an interesting proof, that the materials com-
posing this deposit were swept together by eurrents that were set in
motion across the three lower formations which now occupy the
Kittatinny valley, whose strata were evidently, at the same time, more
or less uptilted and crushed.

That great disturbances of the earth marked the period which
closed the formation of the slate, and accompanied the preduction of
the overlying conglomerates and sandstones, is apparent from the
coarseness of the ingredients in the latter rocks, the promiscuous
manner in which they have been swept together, and especially from
the suddenness of the transition between the fine grained slate, the
sediment of very tranquil waters, and the extremely coarse conglo-
merate directly in eontact with it: the whole aspect of which implies
that an enormous mass of sand and gravel derived from strata just

" broken up, was suddenly strewed into the waters where the slate

was forming. But if evidence still more unexceptionable be required,
of an upheave of the bed of the ancient ocean, at the epoch immedi-
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ately preceding the formation of these rocks, we have it strikingly
exhibited, at the north-eastern end of the formation, where these
conglomerates and sandstones occur on the Delaware and Hudson
canal, near the end of the Shawungunk mountain. They are here
displayed near Rondout, resting unconformably and with a gentle
inclination upon the steeply uptilted, contorted, and disrupted strata
of the immediately subjacent slate.

To suggest a useful application, which may be made of some of
the beds of the Kittatinny conglomerate, and at the same time to
prove the importance, when exploring the mineral or geological
resources of a region, 6f embracing as wide a range of observations
as possible, I may state, that the somewhat noted Esopus millstones
of New York are procured from the formation now before us. The
stratum from which they are derived, near the Delaware and Hudson
canal, is one of the hard quartzose conglomerates in the Shawungunk
mountain, which is the same ridge as the Kittatinny, or Blue moun-
tain of Pennsylvania. There is a probability that in some of the
several noiches or water gaps of the Kittatinny mountain, a material
may be found, as well fitted for making millstones, as the rock at
Esopus. The researches hitherto made, regarding this point, indi-
cate a sufficiently reasonable prospect of Success to induce me to
venture on the present suggestion.

The fourth formation of our series has a very extensive range.—
Besides composmg the entire mass of the Kittatinny mountain
throughout its whole length, from the Hudson river to Cumberland
county in our State, it forms the mountains nearly continuous with
this range, which bound the Kittatinny valley, (or more appropriately
the great Jppalachian valley,) on the north-west, which extend
through Franklin county, Maryland, and the northern part of Vir-
ginia, andeconstitute many of the loftier ridges south-west of the
Susquehanna, and between the line of the Kittatinny mountain and
the base of the Allegheny. Though it terminates suddenly towards
the north-east, within a few miles of the Hudson, which it does not
eross, the formation oceurs in a district far to the west of this, in the
neighborhood of Utica, within a few miles south of which place, the
stratum may be seen at several points, cropping to the surface, with a
gentle inclination towards the south-west. Here the total thickness
of the formation does not prabably exceed fifty feet, and yet in
composition and appearance, it is identical with the rock, as we
behold it in the Klttatmny mountain, near the Water Gap of the
Delaware river.
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The organic remains preserved in this fermation, are very few ;
those by which the rock can be most readily recognised by an unini-
tiated observer, are certain -species of fucoide&, an extinct race of
marine plants somewhat-allied to the modern sea weeds. These are
far more rare in the Kittatinny range of the formation than in the
other belts of the stratum in the ridges in Bedford, Huntingdon,
Centre, Mifflin and Juniata counties. I have, however, seen some
broad surfaces of the rock at the Delaware Water Gap, covered
by their interlaeed and curving stems. This fossil not being con-
fined to the formation under.censidération, but abouriding even more
generally, both in this State and in New York, in the lower beds of
the next overlying deposit, I have discarded the name fucoidal sand-
stone, bestowed on it in my former report, as not sufficiently dis-
tinctive. ‘

There is a small and very globose bivalve marine shell, a species
of terebratula, which is occasionally met with in the finer grained
sandstone layers, very near the top of the stratum, and which I have
seen, as yet, in no other rock of our whole group. As far as organic
remains apply, this fossil is very characteristic of the formation.

FORMATION No. V.

RED AND VARIEGATED SANDSTONES AND SHALES OF THE VALLEY

NORTH-WEST OF THE KITTATINNY MOUNTAIN, AND OF MONTOUR’S
. RIDGE. ‘

Resting on the previously deacribed sandstones of the Kittatinny
mountain, and occupying a narrow belt of country along the north-
western base of that ridge, a formation occurs, some of the charac-
teristics of which are very interesting. This roek, which in my
last report I denominated the ¢ variegated calcareous shale forma-
tion,”” when referring to the features which it assumes in the coun-
ties of the Appalachian region south-west of -the Susquehanna, is com-
posed, where it occurs in the belt next the Kittatinny mountain, of an
uniformly red and slightly ‘calcareous shale, and a more or less argil-
laceous red samdstone. It agrees very nearly in its ingredients, its
red colour and other characters, with the lower division of the more
variegated belts of the same deposit, which are exposed on the Juniata
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river; but it is destitute of the many-coloured ecalcareous shales, and
the numerous interposed layers of limestone that occupy the lngher
part of the mass in that quarter of the State.

These limestone layers have been sought for along the north-western
base of the Blue mountain, in that portion of the formation most nearly
corresponding to their usual position, but they appear to be absent
from this southeastern belt. The valuable, and somewhat remarkable,
variety of calcareous iron ore which belongs to several of the tracts
of the formation in other sections of the State, has been catefully
sought in the same range, on the north side of the Blue mourtain,
and the conviction has arisen that it also does not occur. A descrip-
tion of this ore will be given, when I come presently to speak of the
features of the formation, on the North Branch of the Susquehanns ;
in the meanwhile, a brief mention of the range of the less important
belt before us, will be proper.

It follows the Kittatinny mountain, along a narrow valley, usually
not mere than a mile wide, and often less, lying between the north-
ern foot of the mountain and a low sandstone ridge, and extends thus
from Perry county, nearly to the Delaware Water Gap. Its course
thence, is in the same direction across New Jersey and New York,
to its termination a few miles south-west of the end of the Shawun-
gunk mountain. It seems there to thin out and disappear, for it cer-
tainly does not cross the Hudson.

The red and variegated sandstones described in the first annuat
report on the Geological Survey of New York, and which underlie
nearly all the range of counties running westward, from Oneida
county to the Niagara river, belong to the same formation, and bear

a very striking resemblance to the strata as they are displayed in our
own State,

In the portion of the Appalachian region, north-east of the Susque-
hanna river, and .its West Braneh, there are but two zones of this
Fifth formation : the south-eastern one, I have spoken of ; the other
which ljes in Columbia county, offers some features to which I now
direct attention.

The belt now alluded to, occurs along the northern and southern
slopes, and ascends in many places to the summit of a long, narrow
and moderately high hill, which bears the name of Montour’s ridge,
and which, commencing near the West Branch of the Susquehanna,
about five miles north of Northumberland, runs nearly due eastward
until it meets the bend in the North Branch of the Susquehanna,
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about two miles below Danville. Thence, after curving for several
miles alittle to the north, the formation extends, steadily declin-
ing in altitude, until its strata sink away in a long and low axis,
under the overlying formations, about four miles north-east of the
town of Bloomsburg.

Throughout this range, the beds are very regularly upheaved along
a certain line, or anticlinal axis, folding over the ridge and resting on
its two flanks, with a moderate inclination towards the north and
south, rarely exceeding from 15 to 25 degrees.

" 'The lower strata alternate, as they do along the northern base of
the Blue mountain, with the uppermost layers of the white and grey
sandstones of Formation No. IV. retaining their characteristic choco-
late red colour, and distinguished by the profusion of the impressions
of fucoides upon their surfaces.

* In these features they agree with the similarly situated beds, seen

. at the Lehigh Water Gap, at the Long Narrows on the Juniata below

Lewistown, and at various other points throughout the districts where
the strata at the base of the formation are exposed.

These may be examined at the southern foot of Montour’s ridge,
in some deep ravines cut by the streams entering the river near the
«t Narrows,” about two miles below Danville, and in like manner in
several places at the gorges of Fishing and Mahoning cteeks, in the
same ridge.

Above these lower beds, on both sides of the ridge, and also
towards its eastern termination, where it is less elevated and steep,
there is a rather thick stratum of dull olive coloured and yellowish
brown slate, of a.more or less sandy texture. Towards its upper
part, occur some highly calcareous fossiliferous layers, from a few
inches to a foot in thickness, and an interesting bed of iron ore to be
presently described. In the upper part of this slate, there are a few
ealcareous fossiliferous layers, from ten to fifteen inches in thickness,
constituting, indeed, a moderately pure limestone, with thin veins of
white calcareous spar.

Over these, there reposes a heavy stratum of red shale, usually a
litle calcareous, and also, slightly siliceous in its composition ; its
ordinary character, however, being that of a thinly laminated and
highly argillaceous rock. Its lower portion, includes a few alterna-
ting bands of a yellowish green shale, but the upper part is more
uniformly red or reddish brown. Towards the top of the stratum,
this red shale passes into the next superior formation, (the limestone,
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which occupies the sixth place in our series,) by numerous layers of
dull greenish yellow slates and calcareous shales, which grow more
calcareous as they approach the limestone.

The somewhat noted and much prized calcareous iron ore of the
formation before us, is merely one of the first mentioned calcareous
fossiliferous layers, among the particles of which, the peroxide
of iron, which has filtered from the adjoining ferruginous bands
of the rock, is copiously disseminated, having taken the place,
sometines in part, sometimes entirely of the carbonate of lime of
the fossils, which has been dissolved out by the same process
that has introduced the oxide of iron. This bed of ore occurs
in two lines, one on the northern, the other on the southern slope of
Montour’s ridge and its prolongation to the east of Bloomsburg,
dipping regularly with the other strata, from the anticlinal axis.—
Towards the eastern end of their range these two deposits, after con-
verging and sometimes uniting on the top of the ridge, lose themselves
under the red shales of the upper portion of the formation, in the
vicinity of Espytown, but going westward, they are traceable to a
point a little west of Danville. The ore has not yetbeen discovered,
at any considerable distance beyond this point.

The bed varies in thickness from six inches to two feet, and is not
more uniform in the proportion of its oxide of iron.

In some places it seems to thin away entirely ; in others, the bed
divides into smaller layers, which sometimes lose themselves in
the contiguous slates, The ore is at present procured in largest
quantity from the neighborhood of Hemlock creek, two miles west
of Fishing creek, being mined on both sides of the stream, and
also en both sides of the anticlinal axis in the northern and southern
dipping strata of the ridge. East of Fishing creek, it has not yet
heen much developed. As far west as Mahoning creek, near Dan-
ville, a distance of about twelve miles from Fishing creék, indications
of the ore present themselves on both sides of the ridge, though but
few excavations have been made in the intermediate tract, owing to

. the ore here, being more remote from the canal than that on Hemlock

and Fishing creeks.

The ore varies materially in different parts of the bed, as respects
its hardness, composition, and the proportion of its oxide of iron.
The purer specimens consist almost exclusively of the peroxide of
iron and the carbonate of lithe ; these materials presenting the forms
and impressions of the various fossils characteristic of the formation,
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"The siliceous and argillaceous ingredients rarely amount to more
than_ fifteen per cent. of the mass. The carbonate of lime can
scarcely be viewed as an impurity, for this material, under some form,
usually that of crude limestone, is required in smelting nearly all the
ores of iron. In this ore it exists disseminated, and in the most fa-
vorable condition of admixture to act as a flux; so thatit must be re-
garded rather as a useful, than a hurtful constituent. It may be sta-
ted as a common occurrence, that near the surface of the ground, and
for some yards below the immediate out-crop of the bed, the ore, in
consequence of the prolonged action of water, trickling through it, and
disselving out its carbonate of lime, is generally soft and of a cellular
structure, which is pronounced by those who make use of it to be high-
Iy favorable to its ready reduction in the furnace. That which is derived
from a greater depth possesses much more compactness, and is both
more difficult to be mined, and less rich iniron ; and though imbued
with a large amount of the carbonate of lime, serving for a flux, it is
by virtue of its greater compactness, less easily converted inso the
metal. The probability is, that by mixing the two varieties and using
a cop ious blast, more economical and productive results will be pro-
cured than by employing even the richest kind separately.

In excavating the ore, that nearest the out-crop is reached by re-
moving the covering of earth and slate, to the depth of a few feet,
while the portion lying further beneath the surface, is mined by drifts,
or levels, entering the bed at points where some cross valley or ravine,
gives access to the ends of the strata. The band of ore is penetrated
in the direction of its range, or parallel with the course of the stratum
in which it lies, with just sufficient deviation from the horizontal line
to drain the water from the mine, towards the mouth of the drift. It
will become necessary, I apprehend, in order to get access to the ore
in some of the middle portions of the belt, when it cannot be reached
by the mode of mining just described, to approach it by tunnels per-
forating the overlying strata. This method, however, will be found
much more expensive in the outset than the present plan, by drifts
entering at the notches, or depressions in the ridge.

Several points will require to be carefully considered by those who
undertake to mine this ore; all of which are embraced in the ques-
tion, of the depth, beneath its out-crop, to which the stratum may be
profitably pursued. Upon this, will depend the value of the belts of
land along both slopes of the ridge below the northern and southern
out-crops of the ore bed. One consideration, limiting the depth to
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which it can be advantageously worked, is the increasing hardness of
the ore as we descend. Another, is the seemingly progressive reduc-
tion in its richness, by reason of the less extensive infiltration of the
oxide of iron. And a third, is the increased height through which the
ore and the water will require to be lifted, whenever the mines shall
be carried below the common water level of the country. The daily
growing experience derived from the mining operations now on foot,
will tend to multiply the data for making an estimate of the exact
extent to which the buried treasures of Montour’s ridge can be pur-
sued. Enough is already known respecting the excellent quality of
the ore, the large quantity still readily accessible, and the cheapness
of the present modes of mining it, to establish a just confidence in
the value of this formation as one of the choicest ore tracts in the
State. _ '

There are four furnaces which rely on the two or three mines at
present in existence on Hemlock creek, for their main supplies of
this ore ; two are within seven miles of the ore bed, one is at Ber-
wick, within about twenty miles, but convenient to the canal, and the
fourth is at Farrandsville, in Lycoming county, to which the mineral
is transported on the State canals, a distance of one hundred miles:
thus affording a strong proof of the high estimation in which this ~
ore is held. '

An average specimen of the porous variety, taken from the out-crop
of the north dipping bed, on the west side of Hemlock ereek, afforded »
on chemical analysis, the following composition :

Analysis of the porous variety of the fossiliferous Iron Ore of
Hemlock Creck.

Peroxide of iron, - - - - - - 85.40 per cent.
Silica, - - - - - - - - %7.10
Alumina, - - - - - - - 5.00
‘Water, - - - - - - - - 210
Lime and carboniec acid, a mere trace.

99.60

The proportion of pure iron, in this specimen, is very nearly 60
per cent., and it existd almost exclusively in the condition of the
Peroxide.




e T T T e

SANDSTONE AND SHALES. 45

Another specimen selected, as representing the average quality of
the ore in the lowest levels opened, taken at'a depth of about twenty
yards below the out-crop, was in like manner analysed, and exhibits
the following results:

Analysis of the compact variety of the fossiliferous Iron Ore of
Hemlock Creek.

Peroxide of iron, - - - - - - 61.30 percent.
Silicia, - - - - - . - - 2.80
Alumina, - - - - - a mere trace.
Lime, - - - - - - - - - 17.84
Carbonic acid, - - - - - - - 15.38
Water, - - - =" - - - - 220

99.47

The proportion of pure iron, in this specimen, is about 43 per cent.
the condition in which it exists being that of the Peroxide combined
with a small amount of the Protoxide.

With good. management, it is found that two tons of the ore on
Hemlock creek, will yield one ton of excellent cast iron ; and I have
been informed by a proprietor of one of the furnaces using it, that
the result is occasionally even somewhat greater.

A section has been elaborately surveyed from the anticlinal axis in
Pormation No. V. on Hemlock creek, southward, across it, and the
other overlying formations, as far as the Cattawissa mountain.

Another measured in the narrows below Danville, starting from the
upper beds of Formation No. IV. in the flank of Montour’s ridge,
and crossing Formations No. IV. and No. V. will, in conjunction with
the first, convey much detailed information respecting the modifica-
tions which the strata of this district undergo. They will prove
especially useful, by designating the precise position of the iron ore
of Formation No. IV. and by exhibiting the character and position of
the several rocks, both below and above it; every one of which will
thus become, when carefully studied, an index to the same kind of
orein otheér quarters of the State. Upon this section the vertical
thicknesses of the formations are as follows : ’
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From the anticlinal axis on Hemlock creek, to Cattawissa meun~
tain :
Fzer.

304.01 from anticlinal axis to iron ore.
257.68 ¢¢ iron ore to red shale.
1372.66 ¢ commencement of réd shale to limestone No. VI.

1934.35 ¢ anticlinal axis to limestone.

981.56 thickness of limestone No. VI.
4471.59 ¢ of slate, shales and sandstones, No. VIII.
258.48  « - of altering beds between No. VIIIL and IX.
4172.35 “ of shales and sandstones of No. IX.

FORMATION. No. VI

MOUNTAIN, AND ALONG BOTH SIDES OF MONTOUR’S RIDGE.

The rock which occupies the ‘next place in the series, is a blue
limestone. In those tracts where it is fully developed, it consists of
several distinct strata, which differ from each other in color and-tex-
ture, some of them being remarkable for the variety and the profilsion
of their fossils.

Between the base of this formation and the. upper portion of the
immediately underlying ¢ red-and variegated sandstone > formation,
a somewhat gradual mingling of the characters of the two respective
rocks takes place, the lower beds of the limestone being usually more
or less argillaceous and even slaty, while the upper layers of the
lower rock are sometimes highly calcareous, including, in certain dis-
tricts, regular and well defined deposits of limestone.

The limestone formation now before us occurs in many belts in
the south-western half of the Appalachian region of the State.. East
of the Susquehanna and its West Branch, it shows itself less fre-
quently ; the only tracts in this quarter being : first, a thin and obscure-
stratum, lying usually about one mile north of the Kittatinny or Blue
mountain, and stretching from the Swatara creek to the Water Gap
of the Delaware river ; secondly, a short but broader tract composing;
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the limestone valley of Georgetown, on the eastern bank of the
Susquehanna river, in Northumberland county ; thirdly, a band which
emerges from beneath the overlying strata, about two miles west of
Berwick, and there separates into two belts, which encircle Mon-
tour’s ridge: 'The most southern of these ranges with a gentle south
dip to Bloomsburg, crosses Fishing creek, near its mouth, and after-
wards the Susquehanna at Danville. It next re-crosses the river
about four miles further west, and thence runs towards the West
Branch, which it crosses about four miles north-west of Northum-
berland. The northern zone, commencing at the same point, west of
Berwick, ranges with a moderately gentle northern dip, (following
usually the course-of a valley,) along the:northern base of Montour’s

'ridge. It passes a few hundred feet to the south of Moeresburg, and

thence reaches the: low grounds above the mouth of Chilisquaque
creek, where, like the former belt, it crosses the West Branch of the
Susquehanna. :

Besides these: several zones- of ‘the limestone, all of which.have
been under careful examination, there are others which also lie east
of the West Branch, but which are further. to the north, and have
not been yet explored.

That each of the belts mentioned, consists of one continuous stra-
tum, is placed beyond a doubt, by the circumstance, that though often
concealed for a mile or more in length by the loose materials of the
adjacent ridges, or by a deep alluvial covering near the streams, we
seldom fail te trace the rock, either by the fragments on the surface,
or by the solid strata themselves, wherever any transverse valley or
ravine ¢rosses the ridges.at the base of which the limestone usually
ranges. It is equally obvious that all these several ranges are but
different out-crops of one widely extended formation ; for, in every
case, the limestone occupies precisely the same position-in the gene-
ral series of our strata, always resting upon the shales of Formation
No. V.

An interesting and important general fact, concerning this lime-
stone stratum, is its increase of thickness at each successive re-ap-
pearance, as we recede from the Blue mountain. going towards the
north-west. In the south-eastern belty or that which follows the
north-western base of the mountain, its thickness probably no where
exceeds one hundred feet; and it would be nearer the truth to state
is average dimensions at from forty to fifty feet. A careful search
en the Susquehanna river, and for many miles east of it, in the range
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of country where, if it exist at all, it ought to show itself, has served
to establish the fact of the total absence of this stratum for many
miles along the foot of the Blue mountain, but guided by a know-
ledge of the position which it should occupy, in relation to the other
strata, I succeeded in finding it immediately north of the gap of the
Swatara creek. Though, at this point, it is not more than from
twenty to thirty feet thick, and quite impure, from the amount of ar-
gillaceous matter in it ; yet it is convertible into lime, and will prove
a real benefit to the agriculture of the immediate neighborhood. An
accurate clue to the position of the stratum being once established,
its development, at various other points, east of the Swatara, soon
followed ¢ and I am now enabled to announce my belief, that this
limestone may be detected from the Swatara creek to the Delaware
river, at almost every cross ravine or valley, which intersects the
base of the sandstone ridge next north of the Blue mountain. Near
the Swatara, this hill is called Swope’s ridge, but it takes several
names in different parts of its course, which is not much interrupted
from the Susquehanna to the Delaware. The place of the limestone
is usually near its southern base ; though, at a few points between
the Little Schuylkill and the Lehigh, and also between the Wind
Gap and the Delaware river, it occasionally rises to the summit, and
even overlaps it on both sides.

The formation evidently augments in thickness as we advance
eastward towards the Lehigh, though, between the Wind Gap and
the Water Gap of the Delaware, in its prolongition by the northern
side of Cherry valley, it gives signs of again diminishing and becom-
ing impure and slaty. It is very thin and decidedly argillaceous
where it occurs a few miles south of Stroudsburg. North-east of
the Delaware Water Gap, we have not succeeded in tracing it far,
and there would seem to be a strong probability that it does not con-
tinue more than a very few miles in that direction, as the belt of
country which ought to contain it, in Sussex county, New Jersey,
has been more than once explored.

Another limestone, very analogous in its general aspeet, and in
some of its fossils, but much thicker, and occupying a somewhat
superior position in the series, commences not far from the Water
Gap, and of course near the termination of the former, and ranges
extensively towards the north-east, holding the same relative position
to the Kittatinny mountain. It is important that we should not con-
found these two calcaieous formations.
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It would be entering too far into details, to mention, in the present
report, the numerous points where the limestone stratum constituting
Formation No. VI, has already been detected, along the several
ranges whose general course I have described. I have deemed it of
use, thus to draw attention to the regularity with which it ranges,
that those who are disposed to convert it into a fertilizer of their
soils, or employ it as a flux in their furnaces, may, by a knowledge
of its exact relative position to the other strata, readily obtain it.
" It may be of service to state, that, as a general rule, the lower beds
of this limestone, where it adjoins the subjacent red and vanegated
shales, afford a lime, in which the chief impurities are clay and oxide
of iron; while the upper strata, being contiguous to an overlying
sandstone, yield a material more or less sandy. Thus, it is ofien
practicable, with very little difficulty, to select such portions of the
formation for quarrying, that the quality of the lime shall be adapted
to the peculiar nature of the seil which it is intended to fertilize, or
of the ore which is designed to flux. The two belts of this limestone
ranging along the sides of Montour’s ridge, and thence nearly to
Berwick, are the only ones to be found for many miles north or south;
and lying, as they do, near to the North Branch canal, they furnish

a source of lime, of great importance to a long and wide tract of

country, embracing the Wyoming valley,

Iron ore would appear to prevail, very generally, in the soil cover-
ing this limestone. It possesses all the characters of the ore which
I have mentioned in my former report, as belonging to the same
formation, in its various belts throughout the counties lying south-
west of the Susquehanna, in the Appalachian district. Thus, it occurs
in some abundance at Bittenbender’s, five and a-half miles south-west
of Stroudsburg, and exists,. also, though not yet found in much quan-
tity, near the western end of Montour’s ridge.

. This ore is, almost invariably, of a light brown, approachmg to a
chesnut color, and has a uniform, compact, and rather argillaceous
texture. Having examined it at a great number of points, on both
sides of the Susquehanna river, it is yet doubtful whether it occurs
in sufficient amount, at any one place along the limestone belts
described in this report, to become extensively useful.

About three or four miles north-east of Northumberland, a deposlt
of hog iron ore occurs, connected, apparently, with this formation.
Though the excavation has not yet proceeded far enough ta deter-
mine its actual thickness, the superficial extent has been proyed ta b

4
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considerable ; and should it, on trial, be found to make good iron, it
may become very useful for mixing with the rich calcareous ore of
Montour’s ridge. *

‘Though this formation, and, as I shall presently show, the sand-
stone which overlies it, terminate towards the north-east, near the
Water Gap of the Delaware, they both occur in numerous interest-
ing ranges, extending, in the opposite direction, as far as the interior
of Virginia, and probably beyond.

From measurements made on Fishing creek, across that belt of
the limestone which ranges along the southern side of Montour’s
ridge, its thiekness at that place is 900 feet, very nearly.

—————tt

FORMATION No. VIIL

SANDSTONE OF THE FIRST RIDGE NORTH OF THE KITTATINNY
‘ MOUNTAIN.

The rock which comes next in order in the series, overlying the
limestone just described, is a white and yellowish white sandstone,
which, in its ordinary aspect, especially in the lower beds, is a coarse
and rather loosely cemented aggregate of nearly pure siliceous sand.
In the layers next to the limestone, when that formation is present,
the composition of the rock is slightly calcareous, as shown by the
mode in which the weather acts upon it.

Its most characteristic feature is an abundance of definitely formed
cavities, which are the hollow moulds of various kinds of fossil shells,
and other organic remains, which have, at one time, existed in this
sandstone, but which the porous structure of the rock has enabled the
water, long since, to dissolve and carry away. These easily recog-
nized pits oceur only in certain beds, and are not equally plenty in
every portion of its extensive range. They are not as numerous, in
proportion to the thickness of the stratum in the belt which lies imme-
diately north of the Blue mountain, as in some of the other tracts.
further towards the north-west.

Contrary to the rule observed by the underlying limestone, in
passing through its gradations of thickness, this sandstone appears to
be most massive in the belt nearest to the Kittatinny mountain ; or,
mere properly, in the south-western portion of it, near the Susque-
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hanna river. In the ridge which crosses the river about half a mile
north of the Blue mountain, its strata are well exposed for examina-
tion and measurement, being in a nearly vertical attitude. Their
thickness, at this point, is about 700 feet. In this quarter, the rock
is more compact, and of a greyer color, and a closer and finer tex-
ture than in most of the other distriéts ; and it contains fewer fossil
impressions. These, however, are not entirely absent, but exist,
though sparsely, in certain layers, which as usual, are among the
coarsest in the formation. Tracing it eastward, we find it in Swope’s
hill, near the Swatara, greatly reduced in thickness, and possessing
its ordinary texture and aspect. In some of the beds south of Pine
Grove, the rock encloses a multitude of the hollow pits, attributable
to various species of marine remains, some of the distinctive features
in whose structure are easily discernible. In its course towards the
north-east, the out crop of this rock, except when cut down to the
common surface by some denuding action, occupies, invariably, a
steep and ragged ridge, distant from half a mile to more than a mile
from the Blue mountain. Extending towards the Delaware, with a
slowly diminishing thickness, it seems to vanish entirely before
reaching the Walpack bend of the Delaware river, about sixteen

. miles above the Water Gap.

In several parts of this range, especially those adjacent to the
Delaware, the lower portion of the formation, near its contact with
the underlying limestone, contains thin layers of chert or flint, such
as form a constant feature in the belts of the stratum more remote
from the Blue mountain, particularly in the counties south-west of
the Susquehanna. On the Lehigh, and also near the Delaware, a
a similar rather thick bed of chert rests upon the upper side of the
stratum, lying along the north-western base of the sandstone ridge.

The materials of this formation, though susceptible of few useful
applications, are well adapted to various “architectural purposes.
Some of the strata not only furnish an excellent common building
stone, but, being massive, and readily quarried and dressed, they are
much used in the construction of the canal locks on the Juniata.

One variety of the rock, recognized by its porous structure, its
coarse and uniform texture, and its pure siliceous composition, seems
to be well suited for the hearths and in-walls of furnaces; its only
imperfections as a hearth-stone, being the difficulty, sometimes en-
countered, of getting it in masses of sufficient size.

This sandstone formation, with its accompanying chert, borders



52 OLIVE COLORED SLATE.

the little valley of Georgetown, on the Susquehanns, on the north
and south sides, in two converging belts. Though the stratum is
here much thinner than in the range next to the Blue mountain, its
dimensions are nevertheless considerable.

It is evident, that only ebscure traces of the formation occur on the
northern and southern sides of Montour’s ridge, where, if it pos-
sessed any comspicuous thickness, it could not fail to be distinctly
recognized in some of the many transverse valleys which expose the
strata in that anticlinal axis.

Occasionally, loose fragments of it are seen on the surface, near
the range of each of the limestone belts of that meighborhood ; and
from the very sandy character of the soil along the same line, it is
not improbable that a thin, and perhaps continnous zone of this
sandstone, may rest in contact with the limestone, having been,
from its easily crumbled nature, worn down and covered by loose
materials, to a gieater depth than the other harder formations ad-

joining.

FORMATION No. VIIL

TAE OLIVE COLORED SLATE OF THE VALLEY BETWEEN THE KITTA-~
TINNY AND SECOND MOUNTAINS.

The formation which next presents itself in the ascending order is
.remarkable for being one of the most widely diffused of all the strata
of the Appalachian region, and for the constancy with which it
preserves, over a very wide area, the marked peculiarities of its
structure, color, and composition. In the counties especially referred
to in the present report, it consists chiefly of an extensive series of
slternating strata, of dark grey, greenish and olive colored slates,
and soft grey argillaceous sandstones. The lowest beds consist of
a nearly black, easily divisible and somewhat calcareous slate, while
the grey sandstones abound most in the higher parts of the mass.
These upper layers, composed of slates and sandstones in frequent
alternation, and in nearly equal quantity, gradually become, as we
ascend, first brown and then red, until we cease to distinguish them
from the lower beds of the great red slate and sandstone formation
immediately above.
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All the severil varieties of this rock, its slates, sandstones, and
especially its limestones, where these latter exist, are conspicuous
for the profusion of the interesting fossils contained in some of their
beds. The whole stratum is more or less calcareous ; and this
circumstance, together with the quiet condition which appears to
have prevailed in the waters, during the deposition of this very thick
formation, may explain the abundance and variety of the organic
remains.

This formation occurs, in several very long belts, in the region east
of the main stream of the Susquehanna, and of its West Branch. The
most southern range, tracing it from this river eastward, occupies the
central part of the valley, between the Blue mountain and the Second
or Mahoning mountain, as far as the latter ridge extends, which is to
the Lehigh river. Thence, in a somewhat broader zone, it pursues
the same general course between the Blue mountain and the base of
the Pokono, until it meets the Delaware river, immediately above the
Water Gap. From this point it follows the valley of the same river,
the widest part of the belt being on the nortli-western or Pennsylva-
nia side, and leaves our State at Carpenter’s Point, to sweep, in a
long curving tract, entirely across New York. ’

Between the Schuylkill river and the Easton and Wilkesbarre
turnpike, the belt is generally double ; a long and narrow zone of the
overlying red sandstone beds of Formation No. IX, lying ina trough
in the .middle of the Mahoning and Fire Line hills, between the
northern and southern ranges of the formation.

This Olive Slate formation occurs again, in a tract of the form of
a long and narrow triangle, in the northern part of Dauphin county,
extending eastward from the Susquehanna at Halifax, and contracting
to a point towards the sources of Armstrong’s creek. _

It occupies a considerably larger tract, of a somewhat similar trian-
gular shape, in the southern part of Northumberland county, enclos-
ing the limestone valley of Georgetown on its western side, next the
river, and narrowing to a point near Zimmermanstown, in Schuylkill
county. Opposite Selinsgrove, another long and wide range of For-
mation No. VIII, encloses another area of the same limestone for-
mation and stretches eastward through the Shamokin and Roaring
creek valleys, to within about two miles of the ridges which unite
the Cattawissa and Little mountains. It also extends, in a still larger
and broader double zone, along the valley of the North Branch of the
Susquehanna, from its mouth to the mouth of the Wapwallopen creek,




54 OLIVE COLORED SLATE.

the valley of which stream it thence ascends nearlly to its source.
The western half of this tract is double, being divided by the long
and narrow range of the formations of Montour’s ridge, and their
continuation eastward to near Berwick. From Montour’s ridge,
northward, to within about two miles of the foot of the Allegheny
mountain, a large portion of the country on the eastern side of the
West Branch, is composed of this formation, where its strata are
finely displayed in the passage of the river through the Muncy hills.
The great width which this range of the formation exhibits, in
Columbia and Lycoming counties, is much reduced, after it enters
Luzerne, where, following its usual northeastward course, it passes
between the Shickshinny and the Allegheny mountains, and tapers
toa point somewhere east of Harvey’s Lake. Another belt of the
same rock skirts, in many places, the northern border of eur State,
ranging in a nearly east and west direction, and rarely spreading itself
more than a few miles to the south of the Pennsylvania and New
York line. It is displayed at the Big Bend of the Susquehanna,
where it presents all its distinctive features. .

The more obviously useful materials derivable from this Olive
Slate formation, are, as far as regards Pennsylvania, rather few; and
these occur in relatively inconsiderable quantities. In regard to the
ores of iron, both it and the several overlying formations, as high in
the series as the conglomerate beneath the coal measures, are singu-
larly deficient. In Perry county, near Bloomfield, it does indeed
contain a very excellent variety of iron ore, and in considerable abun-
dance. But the circumstances which seem to have given origin to it,
atthat place, are somewhat peculiar; and hence, this mineral is not to
be regarded as generally occurring in the formation. Should the
rock elsewhere occur in similar topographical relations to the other
underlying strata, similar deposits of the ore will probably be found,
which a more detailed examination of some parts of the stratum not
yet explored, may possibly bring to light.

Some of the layers of this rock, from a resemblance in their colour
to the shales of our coal measures, and ftom their containing at times
sufficient carbonaceous matter, to cause their partial ignition, when
highly heated, are very frequently mistaken by those who are ignorant
of the true relations of our coal bearing rocks, for unequivocal indi-
cations of anthracite or bituminous coal. These delusive appear-
ances occur at the Big Bend of the Susquehanna.

No formation of our whole series, has seduced so great a number
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of persons into abortive explorations after coal. It may be useful,
therefore, to embrace this occasion to state, that I feel satisfied that
the formation, wide as is its range, contains no coal, in any part of
the United States, and that in Pennsylvania it occurs, by calculation,
at a depth rarely less than 8,000 feet below the lowest coal seawns of
any of our coal regions.

This formation is commonly more or less calcareous, and em-
braces, occasionally, very thin, though impure layers of limestone,
in general, only a few inches, or at most, twe or three feet in thick-
ness.

One of these layers ranges, rather interruptedly, from Pine Grove
across the Schuylkill, and past Orwigsburg, to near Lehighton, on
the Lehigh. Another is seen a little south of the ridge bounding the
limestone (Formation No. VI.) of the Georgetown valley, on the
southern side. A third small bed may be recognized among the
strata exposed on the Shamokin creek, in its passage along the base
of the Shamokin hills. With particular care in the calcination, the
. limestone of some of these bands may be converted into a rather
inferior kind of lime; though, with a few exceptions, the poor qual-
ity and insignificant quantity of this stratum, will not authorize much
expense in the attempt. ‘

On the northern branch of the Apollacan creek, there is a hill of
considerable elevation, rising on the north side of the stream, and
over which the State line crosses. Nearly on the summit of this
hill, though rather on the northern declivity, within less than half a
mile of the State line, and about a mile and a half from the line of
Bradford county, a considerable deposit of limestone occurs, which
promises to be very useful to the surrounding neighborhood, as lime
is an article much wanted in this region.

It appears to be a mere enlargement of a calcareous band, in No.
VIII, covering an area of fifty or sixty rods in length, and six or eight
in breadth, having cross joints, and being easily quarried. It does
not seem to be a very pure carbonate of lime, but is rather siliceous
and somewha_t ferruginous ; and when burned, will yield an indif-
ferent lime, of a grey or reddish colour, though for building and agri-
cultural purposes, it will probably be found highly useful in'a region
where hitherto the lime used, has been obtained from a great dis-
tance.

Some parts of this formation, particularly the greenish or olive
colored slates, would seem to contain a small quantity of the oxide
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of manganese; and accordingly, where the mountain streams traverse
a sufficient surface of these strata, the oxide of manganese, by the
disintegration of the rocks, is not unfrequently found in the form of
a black, heavy powder, in the beds of the rivulets, where it may
sometimes be collected in adequate quantity to render it an article of
commerce. The oxide of manganese, from this source, can rarely
be wholly separated from the earthy impurities with which it is
mingled ; and henee, as well as from the very low price of the drug,
procured so very cheaply as it is, from the mines of Europe, it can
rarely justify much expense in colleeting it. ‘This oxide of manga-
nese is tolerably abundant near Dr. Ball’s, about four miles north-east
of Milford, in Pike county, and at other places in the same region.

Near the base of the olive slate formation, there exists a very in-
teresting and important limestone stratum, stretching over a great
range of country, from near the Delaware Water Gap, where it first
obscurely shows itself, to the Helderburg mountains, south-west of
Albany, and thence by a wide sweep to the westward, across New
York to the Falls of Niagara.

From near the Water Gap, this calcareous rock keeps the Penn-
sylvania side of the river, to the Walpack Bend on the Delaware,
where it crosses into New Jersey, which it traverses in the same
north-eastern direction, as far as Carpenter’s Point. Throughout all
this part of the belt, the limestone is accessible from either side of
the river, and it is to be lamented, that so little of the rock is con-
verted into lime by our farmers of Pike and Monroe counties.

This limestone deposit is a source of incalculable benefit to the
highly fertile counties in the middle and western parts of New York,
through which State it passes in a broad zone, generally bordering
the Erie canal upon the south. Its lower strata furnish the valuable
beds of Plaster of Paris, (or Gypsum,) found at Manlius, Syracuse,
Tonewanta creek, and various other places; and from nearly the
same part of the deposit, is derived an inexhaustible supply of hy-
draulic cement.

Besides these useful materials, the pure limestone beds in the
upper portions of the stratum, produce some of the best building
stones of that State. '

These facts are here briefly announced, because they suggest to us
some highly important inquiries, in reference to that portion of the
formation which enters Pennsylvania, or closely approaches it in
passing down the New Jersey side of the Delaware. Have we
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within our State, or at an accessible distance, the beds of gypsum
and cement which characterize this formation on the Erie canal? As
well as I have yet been able to ascertain, the gypsum deposits would
appear not to occur as adjacent even as the Helderberg hills, in New
" York.

The great limestone stratum of the middle and western counties of
New York, being a member of our olive slate rocks, or Formation
No. VIII, of the Pennsylvania series, its lower beds partake of the
composition of this slate stratum ; some of the beds of which, of
greater or less thickness, generally lie beneath it. But the olive slate
is, in many parts of the formation, conspicuous for the large amount
of the sulphuret of iron in its composition, (having, from this charac-
ter, been termed by Professor EaToN, who first described it in New
York,) ¢ Pyritiferous Slate.”

In accordance with some views of the origin of gypsum, occurring
under analagous circumstances in Virginia, first brought to my atten-
tion by my brother, Professor W. B. RoeERs, we may conceive a
chemical re-action to take place naturally, between the oxygen of the
air centained in the water, which penetrates the strata, and the sul-
phuret of iron of the slate, and the carbonate of lime of the alterna-
ting calcareous beds. By well known chemical affinities, sulphuric
acid will be developed, and a union will ensue between this and the
lime, forming the sulphuret of lime, or gypsum.

The rain water filtering through the strata, and carrying down in
solution the carbonate of lime, to distribute it ultimately through the
layers of the shale, must greatly promote the process ; but it is by no
. means improbable, that the two ingredients, furnishing the gypsum,

have been, to a considerable extent, deposited together originally, so
that the production of this substance may have commenced at a very
early epoch. ,

From the Helderberg hills to the Delaware Water Gap, there
would seem to be an absence of this close association of the carbon-
ate of lime, and the sulphuret of iron in the formation; for there is
no series of alternating beds of the shale and the calcareous rock,
such as we witness near Syracuse, and other places in New York.
This I have ascertained, by examining the base of the limestone
formation on the Rondout creek, near the Hudson ; and again, in
many places in New Jersey, pursuing it from Carpenter’s Point, by
Milford, to the Walpack Bend of the Delaware, and thence into
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Pennsylvania, and along the same line of strata to the Delaware
‘Water Gap.

Nevertheless, I would not wholly discourage a search for gypseous
deposits in the belt of this formation, which ranges along the south-
eastern side of Monroe county ; for, though I have but faint hopes
of its existence, its discovery would be fraught with such extensive
and lasting benefits to all that section of our State, that the mere
possibility of finding it, is enough to sanction a careful inspection of
the strata, along this belt of country. It is my intention to devote
some further examination to this matter, during the progress of the
survey.

We possess a belt of hydraulic cement, near the base of Forma-
tion No. VIII, and in a position nearly corresponding to that of the
cement beds of New York, though the material seems to wear a
somewhat different aspect and composition. It usually lies imme-
diately on the north-western side of the sandstone ridge, next north
of the Blue mountain, and dips generally to the north-west. It
occurs at several places in the position mentioned, near the Lehigh
Water Gap, and also at various points along the same range, towards
the Walpack bend of the Delaware. Its color is generally a dark,
dull blue, or rather a blueish grey, and its texture nearly that of a
compact, earthy limestone.

The water of the Olive Slate Formation, is apt to be hard, and to
contain some saline matters, especially sulphates of iron and alumirna,
or in some instances, carbonate of lime.

The soil is usually thin, and not productive; but carefully tilled,
with a liberal and judicious application of lime, it is often found
amply to repay,the toil and enterprise of the farmer.

This formation will be recognized by the description given of it
above, and by its relative position to the other strata of the Appala-
chian series. It forms the principal stratum in many of the valleys
in the counties south-west of the Juniata. It may be traced along
the entire line of the valley, which lies at the southern and south-
eastern foot of the Table Land of the Allegheny mountain, from
Luzerne county, to the Potomac river; and its range through Vir-
ginia is even more extensive than through our own State. )

The average thickness of the Olive Slate Formation, east of the
Susquehanna, is probably not less than 4,000 feet; and on the Le-
high, below Mauch Chunk, it materially exceeds this amount.

»
L]
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On the Susquehanna, between the Blue mountain and the Second
mountain, it is very nearly 3,500 feet; and on the North Branch of
the.same river, it measures, near Cattawissa, 4,471 feet, showing a
progressive diminution in the magnitude of the formation, as we
advance towards the west.

FORMATION No. IX.

RED SANDSTONES AND SHALES OF THE SOUTH-EASTERN SLOPE AND BASE
OF THE ALLEGHENY MOUNTAIN.

Overlying the olive colored and grey slates and sandstones, descri-
bed in the preceding section, we observe in many extensive districts
of the State, another still thicker series of sandstones, and argilla-
ceous shales, very analogous to the previous group in texture and
composition, but differing in the one obvious feature of color, which
in the greater part of the formation before us, is a brownish red.

It has been already mentioned, that the bottom layers of this group
alternate with the upper ones, of the underlying olive colored series.
Indeed, many of the intermediate beds show a dusky brown tint, a
mingling manifestly of the colors, distinctive of the two respective
fermations. In the lower half of the mass, red shales, and very
argillaceous red sandstones predominate, while the higher parts con-
tain a large proportion of beds of siliceous sandstone, generally red-
dish or brown, but sometimes grey, greenish grey, and buff colored.
In this half of the formation, the rock which occurs no where in very
massive beds, has generally a tendency to divide into thin flagstone
strata, of one, two or three inches in thickness. This is, in part,
owing to the greater or less quantity of mica in it. The mode in
which these sandstones were originally deposited in layers, slightly
oblique to the stratification, gives it a cleavage, which is not exactly
parallel with the true plane of the dip, which is tiferefore rendered
sometimes, a little difficult to be traced with scrupulous preeision.

As a formation, this series of reddish slates is even more generally
deficient in useful minerals, than the olive colored group immediately
below it. It seems to contain some compact red iron ore, especially at
certain points in the range which extends along the Allegheny moun-
tain ; but no sufficiently rich deposit has yet been developed, to justify
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a more partieular mention of it in the present report. A few very
promising places have been partially examined, and a clue procured,
which will assist in tracing the ore hereafter, should its quantity sanc-
tion a minute exploration. It occurs on Pine creek, Larry’s creek,
and Lycoming creek. Some of the red shales, as at the Blue hill
near Northumberland, are occasionally coated with a very thin pellicle
of greenish matter, supposed to be carbonate of copper, but -no ores
of either that metal or of lead have yet been found; nor do they
probably exist in more than very insignificant quantities in this for-
mation, within our State,

Some of the materials of this formation, especially of the higher
strata, are well adapted for architectural uses, being durable and easily
shaped, though not ornamental, as respects their color. Aninexhaus-
tible supply of very superior flagstones for the pavements of towns,
might Be sent from many quarries of this widely distributed forma-
tien.

In regard to the fossils in this rock, a very manifest deficiency is
observable, when compared with those in the stratum beneath it.

The change from the more tranquil sediments of the olive colored
rocks below, seems to have been accompanied by the extermination
of the greater portion of the inhabitants of the ancient deep, in those
quarters at least, where these red materials were deposited.

Nor do we find any animal organic remains, except in very rare
instances, in either of the overlying rocks, until we reach the upper-
most formation of the entire group of strata, or that including the
coal, and then only in the beds composing the bituminous coal mea-
sures.

Throughout our American formations generally, the red slates and
sandstones are remarkable {or a deficiency of fossil shells, and other
marine animal remains.

Near the junction of this formation, with the coarse, whitish, and
light grey sandstone stratum next above it, the reddish colored beds
are often replaced by yellowish and buff colored strata, increasing
in number as we ascend ; and in the south-eastern belts of the forma-
tion, the transition from the one rock to the other, is marked by beds
of coarse red sandstone, containing numerous large white pebbles
of quartz, forming, sometimes, 2 massive conglomerate. This variety
is a durable rock, and fit for many purposes of architecture and con-
struction. B

Tt would not be compatible with my present limits, to more than
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hint at the general range of this widely extended formation. Com-
posing, as it does, in the north-eastern extremity of the State, some
high mountain tracts, having the same geographical range with some
of the anthracite coal regions, it was formerly, and is even yet, by
many, supposed to be connected with a coal formation. -

As no coal can possibly belong to this stratum, from its position in
the series, it is the more important to specify in general terms, the
mountain belts and districts of country which consist of it.

By far the widest track of this formation is in the counties
north-west of our anthracite coal basins. Thus it composes more
than two-thirds of Pike and Munroe, occupying the whole of the
broad table land of the Pokono mountain, spreading from’ its south-
eastern base, north-westward, as far as the Wyoming and Moosiek
mountains, and northward, so as to embrace the whole of Wayne,
with the exception of the northern end of the Lackawanna eoaP basin,
and a narrow belt of the Olive Slate formation, in the northern side
of the county. If forms also, nearly the entire surface of the county
of Susquehanna, excepting a similar zone on the side next the New
York line, and excepting also some high insulated mountain tracts in
the prolongation of the Allegheny, as the knobs of the Mahoopeny
and Tunkhannock mountains, which are capped by the next over-
lying formation. It ranges in almost horizontal strata, along the whole
length of the Allegheny mountain, from the North Branch of the
Susquehanna to the Potomae, in a belt from one to three miles broad
following its southern and south-eastern base, and constituting the
entire flank of that mountain nearly to its summit.

Another belt leaves the broad area of the formation in Pike
and Monroe, and passing south-westward along the base of the Po-
kono mountain, crosses the Lehigh ; and thence, in 2 narrow line,
follows the valley, at the southern base of the Mahoning, or Second
mountain, to the western side of the Susquehanna. In Perry county,
this belt expands somewhat in breadth, doubles round the termination
of the Cove mountain, and re-crosses the Susquehanna at Duncan’s
Island. It then ascends the valley of Powell’s creek, ranging along
the northern foot of Peters’s mountain; sweeps northward to the
southern base of Berry’s mountain, along which it ranges, in a zone
sbout two miles wide, from near the head of Armstrong’s creek
westward, across the Susquehanna. It then crosses the Juniata, and
pursues the same course, ascending the valley of Buffalo creek for
several miles. At the Juniata it curves rapidly back, around the
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termination of the Buffalo mountain, and runs north-eastwardly,
crossing the Susquehanna at Liverpool, and following the northern
base of the Mahantango mountain, by the valley of the creek of the
same name, to the junction of that ridge with the Line mountain,
a few miles east of Zimmermanstown. Its next course is due west-
ward, down the valley of Schwaben ereek, along the southern side
of the Line mountain. Passing along the Susquehanna, it penetrates
some miles into Union county, where it sweeps back again, to assume
once more a north-eastern course, encircling the end of the Mahenoy
mountain at the river, and ranging along its southern flank and base
to the head of Roaring Creek valley. From thence its direction is
westward, to Northumberland ; the Blue Hill, and a tract for some
miles westward, being the end of this particular portion of the forma-
tion. But doubling round the end of the Cattawissa mountain, the
belt resumes its north-eastern course along the northern slope and
base of the Nescopeck mountain, which it follows nearly to the head
waters of the Big Wapwallopen creek, where, folding back once
more, to take a westward range, it pursues the southern side of the
Wyoming mountain, passing some miles beyond its western termi-
nation, to the neighborhood of Jersey Town, in Columbia county.
Before reaching so far to the west as this, the belt makes an elbow
once more, and folds round the end of the Knob mountain, the pro-
longation of the united ridges of the Wyoming and the Shickshinny
mountains. Thence it ranges into a moderately wide zone, along
the north-western side of the Shickshinny mountain, and the ridge
continuous with it, and meets near the North Branch of the Susque-
hanna, the termination of the long belt which ranges along the south-
eastern base and flank of the Allegheny mountain, from the southern
side of the State to this point. From this place of junction, near
the North Branch of the Susquehanna, of these two last-mentioned
and extensive belts of the formation, it spreads, in almost horizontal
strata, over a wide extent of region, through Wayne, Susquehanna,
and the north-eastern portion of Bradford counties. -
Pussing north-westward out of our own State, this Ninth Forma-
tion of our series follows the prolongation of the Pokono, through
Pike county, in a broad and high chain, augmenting in elevation
until it reaches its termination in the grand peaks of the Catskill
mountain, near the Hudson. The strata, from the base of the Cats-
kill mountain to within a few hundred feet of its loftiest summits,
through a thickness, probably, of three thousand feet, belong exclu-
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sively to this formation ; while those which crown the highest pam
of the mountain are conglomerates, referable to the fenth member of
the series of our Pennsylvanian rocks. This ninth stratum is a con-
spicuous rock, throughout the whole northern frontier of our State,
for sweeping round the base of the mountains, near Towanda, at the
eastern extremity of the great bituminous coal region, itranges west-
ward in a broad belt, parallel to the coal measures, on their northern
margin, through the northern portion of Bradford, Tioga, Potter,
M¢Kean, Warren and Crawford counties, and passes thence into
Ohio.

Measured at different places near the several anthracite coal basins,
the dimensions of this stratum has been ascertained with considera-
ble exactness, and many facts, regarding its variations in this respect,
determined. )

The average thickness of the formation must exceed 5,000 feet,
the greatest magnitude appearing in the belt along the southern bage
of the Second mountain, in Northampton, Schuylkill and Dauphin
counties, while a gradual abatement is discernible as we pass towards
the north-west, and approach the Allegheny mountain.

FORMATION No. X.

'SABSTONES AND CONGLOMERATES OF THE SECOND MOUNTAIN, AND OF

THE SOUTH-EASTERN SUMMIT OF THE ALLEGHENY.

We ascend from Formation No. IX, through a series of alternating
strata, usually several hundred feet in thickness, comprising red
shales and red argillaceous sandstone allied to that formation, and
interposed grey sandstones and red and grey conglomerates, con-
nected with the heavy overlying deposits of Formation No. X, whwh
formation I now proceed to describe.

The lower portion of the mass includes white and grey siliceous
sandstones, with interstratified beds. of dark bluish and greenish.
slates, sometimes resembling the shales contiguous to coal, by hav-
ing occasionally sufficient carbonacious matter in their composition
to ignite, when highly heated.

The middle and upper strata are alternations of coarse siliceous
conglomerates, and grey, bluish grey, yellowish and white sand-:
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stones, including, in some districts, thin layers of olive colored and

black slates.

The principal useful applications of this rock are to the purposes
of architecture. Great caution, however, is requisite in the selection
of the particular layers. A too indiscriminate introduction of its
various sandstone beds, but especially of its lower strata, which alter-
nate with the upper ones of Formation No. IX, has already resulted
in the construction of some of our public works, in the destruction
of an immense amount of capital to Pennsylvania. From the fact
that a portion of its strata resemble, in some degree, a part of our
coal measures, and at the same time, overlie a red shale and sand-
stone deposit,* having a considerable analogy to that beneath the
anthracite coal basins, a mistaken belief prevails in the minds of many
of our citizens, that this rock belongs to the genuine coal formation
of the State. Explorations in search of coal, sometimes expensive .
ones too, are almost daily undertaken, incited by visionary hopes,
which have no better foundation than vague mineralogical analogies,
and unscientific attempts to identify our strata.

Upon the summits of the Allegheny mountain where the upper
surface of this rock immediately adjoins the base of the conglome-
rate straturn upon which all our coal measures 1epose, (there being
no red shale interposed,) the difficulty of recognizing the true charac-
ter of this formation is considerably increased, and erroneous antici-
pations respecting the occurrence of coal in that part of its range are
consequently frequent; but, unless indeed it be in Virginia, where
from the investigations of my brother, Professor W. B. Rogers, it
would appear that some small and as yet unproductive beds of coal
do really occur in this rock or its equivalent, I entertain no expecta-
tion that research will ever develope a profitable seam of either
variety of that mineral in this formation. -

For the present, a sufficiently correct idea of its range is presented
in the following brief enumeration of the mountains and ridges of our
State which consist of it.

Commencing our tracing on the south-east, it caps the Big Creek
mountain, east of the Lehigh, at Mauch Chunk, and the Broad moun-
tain a continuation of this, as far westward at least as the Little
8chuylkill.

It forms the main summit and northern side of the second moun.
tain from the Lehigh to Perry county, where it composes the Cove
mountain, It forma Peters’s mountain, Berry’s mountain reaching
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to the Juniata, the Buffalo mountain and its extension, the Mahai®
tango mountain ; also, the Line mountain and the Mahonoy, with its
prolongation, the Little mountain : thence it extends along the Catta-
wissa mountain and its continuation, the Nescopeck mountain, to
where this flattens out and joins the Wyoming or Moosick mountain ;
the whole of which, from Wayne county to its junction with the
Shickshinny mountain, in Columbia county, consists of this forma-
tion. It composes, likewise, the Schickshinny and its continuation,
the Lackawanna mountain, encircling, through this and the Wyo-
ming mountain, the whole of the Wyoming coal basin. It sweeps
north from the eastern part of the Broad mountain, keeping east
of the Lehigh, until, in the neighborhood of Bear creek, it crosses
this river, and forms the flatiened table land at the eastern end of the
Nescopeck. The southeastern side of the summit of the Allegheny
mountain, consists also of this roek, throughout its entire course,
from Maryland to the North Branch of the Susquehanna, beyond
which, I believe the formation is prolonged in the highest summits
of the Tunkhannock mountain,

This rock occurs, fully developed, also, in Bedford and Hunting- -
don counties, holding a corresponding position outside of the coal
basin of the Broad Top mountain, which it completely encircles,
ranging through Sldelmv hill, Terrace mountain, part of Al]egnppus
' mountain and Harbour mountain, followmg these ridges in their
continuation southward,

The thickness of this formation has not yet been determined,
except at a few places in the State. From the measurements that
have been made, it would appear to vary from about 2,200 feet,
which is'nearly its greatest depth in the belts adjacent to the anthra-
cite coal basins, to a thickness of only a few hundred feet in other
parts of the State.

FORMATION No, XI.

RED SHALE OF THE ANTHRACITE COAL REGIONS.

The next formation in the ascending order, is remarkable for
retaining its characteristic features and composition, with more uni-
formity than perhaps any other in our entire series.

Tt consists, almost invariably, of argillaceous red shales, and soft
prgillaceons red sandstones. Toward the base of the stratum .when -

5

>
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the materials partake somewhat of the silicious character of the
underlying sandstones last described, it embraces some beds of hard,
compact, red sandstone, with occasibnal alternating layers, of a
similar composition, but of a grey color. Toward the middle of the
mass, the sandstones are more argillaceous, and softer, but still in-
clude beds of the harder grey variety, while the red shale is some-
what less abundant. This mixed character prevails throughout the
upper third of the deposit, until we approach the base of the con-
glomerate stratum above, near which we generally behold a mode-
rately thick alternation of the remarkably dissimilar rocks of the two
adjoining formations, the red shales and soft red sandstones being
interstratified with coarse grey sandstones, and excesswely coarse
and massive conglomerates.

If much circumspection be used, the middle and lower portions
of the formation may be made to yield very excellent flagstones and
building materials, being procurable in masses of very convenient
shape, and possessing every requisite in respect to compactness and
durability.

Many of the beds of this red shale and sandstone series are more
or less calcareous, and a few of them are almost enough so, to be
considered bands of true limestone. The layers of this character,
closely resemble cach other in composition, consisting of a kind of
conglomerate formed of small 6vate pebbles or kernels of limestone,
of a light blueish grey, and sometimes a faint greenish or reddish
tint, imbedded, though rarely in contact with each other, in a paste of
soft argillaceous red shale. Occasionally the rock contains such an
abundance of these little limestone pebbles, which, in shape and size,
are not unlike the smaller sort of beans, and the cement uniting them
is so calcareous, that it possesses almost the purity of an ordinary
limestone. When of this description, it differs but little from com-
mon light blue, and greenish grey limstones, except in the motted
appearance arising from its pebbles.” This least impure vatiety, has
in a few instances been calcined, and has been found to afford a lime,
which, though not very pure or white, is yet tolerably well suited for
making mortar, though better ‘adapted to the purposes of a manure
for the soil.

The external aspect of this calcareous rock is so peculiar, thatany
attentive observer will readily recognize it, even from the foregoing
brief description. Its weathered surface possesses a singularly de-
_cayed and worm-eaten appearance, in consequence of the greater so
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lubxhty of the calcareous pebbles over the red argillaceous earth surs
rounding them, causing the outside to be studded with irregular pits
from the partial removal of the small lumps of limestone. The in-
spection, therefore, of the weather-worn exterior, will exhibit better
than a newly fractured surface, the relative amount of the carbonate
of lime, compared with the impurities in the rock.

The upper part of the formation would generally appear to contain
the purest bands of this calcareous rock, but in some places they
abound more in the middle and lower portions. For every such con-
glomerate bed, pure enough to calcime into lime, many will occur

- much too impure to warrant the experiment.

The thickness of these bands, ranges from six feet to afew mches
A layer, pure enough perhaps to afford an indifferent lime, exists on
the south side of the Second mountain, in the valley of Tumbling
run, three miles east of Mount Carbon. Another liés in the valley

. of Locust ereek, about two miles northwest of Tamaqua, and pre-

sents rather better indications. Other beds, probably however, much
too impure for practical application, occur in the southern part of the
Gap of the Sharp mountain, south of Tamaqua. The same rock is
found near Mauch Chunk, and near Beach Grove at the western ex-
tremity of the Wilkesbarre coal basin. - 1 have met with it tolerably
pure in the red shale . tract, embraced between the Broad mountain
and the Mahonoy mountain, not far from the road leading from
Pottsville to Sunbury; but one of the purest belts yet examined, oc-
curs immediately at the western end of the Mahonoy eoal basm, in
the red shale racks near the outer base of the Big mountain, imme-
dxately at its termination on the Little Mahonoy creek.

- T deem the calcareous rock of this last mentioned spot, which may
easily be-qund, to deserve a careful trial by the farmers in its vieinity.

‘These are a few of the places in which this stratum has been met
with. Enough is known to indicate, certainly, that each of the
anthracite coal basins 1s encircled by one or more bands of this rock.
Whether it exists of sufficient extent and purity, to furnish a supply

-of lime for the agricultare of the red shale valleys, contiguous to the

coal fields, is'a question which further researches in these regions
alone can settle. But no pains should be spared, to ascertain its real
value, since the valleys where it exists, are far remote from the lime-
stene districts of the State.

A very brief deacription will, for the present, suﬂice to designate
the range of the red shale formation. Encircling in a continuous
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zone, all the anthracite coal basius of the State, it usually constitntes:
a chain of deep. and narrow valleys, enclosed between the ridges of:
Formation No. X. on the one side, and on the other, those contajning
Formation No. XII. composing the margin of the coal measures.
The maximum thickness of this formation occurs, apparently, in
its south-eastern belt, or-that which ranges along the south side of the-
southern anthracite coal basin. From accurately conducted measure-
ments made at Pottsville, the depth of the stratum, at that place,
about 2,949 feet.

FORMATION No. XII.

CONGLOMERATES AND. SANDSTONES, IMMEDIATELY BELOW THE COAL.
MEASURES OF THE ANTHRACITE, THE BROAD TOP, AND' THE ALLE--
GHENY COAL REGIONS. :

The stratum which occupies the next place-in the series, is a group:
of siliceous conglomerates, and coarse siliceous sandstones, immedi--
ately  subjacent to all the coal measures of the State, both in the-
anthracite and bituminous coal regions. Itreposes upon the red shale
formation, just described, not only around all the anthracite basins,
but -also around the bituminous coal measures of the Broad Top-
mountain ; while it rests directly on the upper surface of the sand--
stones of the next lower formation (No. X.) along the entire length of
the Allegheny mountain, the south-eastern margin of the great western
coal field; the red shale deposit not extendmg that far towards the:
north-west.

Confining the present description to the formation as it underhes
the several anthracite deposits of the State, its mineral character which.
is well marked, and liable to but little variation; may be givenin very
tfew words. The whole rock, which is usually- several hundred feet,
thick, consists of massive strata, of coarse quartzose conglomerates,.
alternating with white, grey and brown sardstones, of rather diversi-
fied texture and eomposition, mcludmg occasionally, a few thin beds.
of dark carbonaceous shale.

The most abundant and characteristic rock, is-the conglomerate.
This occurs in very heavy beds, especially towards the bottom and
the top of the formation. Its materials are chiefly pebbles of -white-
quartz, with a few interspersed ones, derived from the three rocks ak




CONGLOMERATES AND SANDSTONES. 69

the bottom of our series—the sandstone, the limestone and the slate,
of the Kittatinny valley. ‘Fhe limestone itself, would seem notto
have been sufficiently hard to resist the attrition which accompanied
the strewing of this enormous bed of shingle over the hottom of the
ancient ocean, but the chertor flint belonging to the formation, was
better able to withstand the abrading action, and its pebbles, there-
fore, not unfrequently enter into the composition of the rock.

In the conglomerate, there is rarely much sand or other finely divi-

ded matter, separating the pebbles from each other, which are most
commonly in close contact; the rock being nothing else than an aggre-
gate of rounded fragments of white quartz, varying from the size of a
pea, to an inch in diameter.
. We observe a regular, and manifest dlmmuuon in the size of the
component pebbles, and in the thickness of the stratum, as we pass
successively from the Sharp mountain, on the southern side of the
southern anthracite region, to the belts which sarround the middle
and northern basins. At the same time, the materials assume a more
upiform size, and the entire mass grows more homogeneous; becom-
ing a nearly pure quartzose conglomerate. In some of the southern
helts, the pebbles vary in dimensions, from the diameter of small shot -
4o that of an orange, which indeed, they occasionally surpass.

It is a fact, of no small interest, as pointing out the violent action
which immediately preceded the deposition of, the first beds of coal,
that the lowest seam in some places, is in almost direct contact with
one of the very coarsest apd most heterogeneous, of the conglomerate
beds of this formation.

It would appear, indeed,, that the violent movements of. the earth’s
surface which were the prelude to that new and remarkable order of
things, which gave origin to the coal, and its accompanying strata
throughout the whole wide region embraced by our enormous coal
fields, were not wholly terminated when the production of this mate-
rial commenced. For, at various places on the margin of the southern
ar Pottsville basin, a seam of coal occurs beneath a thick and very
massive stratum, of the coarsest sort of the conglomerate.

The uses to which this twelfth formation of the series is appli-
cable are few. For massive structures, such as the embankments, and
walls of railroads, the rock of the conglomerate beds is exceedingly
well adapted; and many of the finer grained sandstones are very fit
for building stones. The compact,.and purely quartzose conglome-
rates, when, not too coarse, may be converted in millstones, some
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having been occasionally made, it is said, of this rock, on the margin
of the northern or Wilkesbarre basin. The material would appear
to be not inferior for this purpose, to that found at Esopus, on the
Delaware and Hudson canal, which belongs to the conglomerates of
Formation No. IV. 8o nearly alike in their constituents and aspect,
are the two rocks, that it is sometimes a matter of difficulty to distin-
guish between them.

The maximum thickness of this conglomerate formation, seems to
occur towards the eastern part of its most southern belt, or that which
forms the Sharp mountain. Thus, at Tamaqua, it is probably not
less than 1,400 feet, whereas, at Pottsville, it is but 1,031 feet, and
at Pine Grove, considerably less.

Its thickness, in the eastern portion of the Middle Anthracite Re-
gion, has not yet been positively ascertained; but at Girardville it
does not probably exceed 800 feet; while towards the western end,
at the gap through the Big mountain, traversed by the Shamokin
creek, it is about 700 feet. At Nanticoke, on the north side of the
‘Wilkesbarre basin, it measures about 300 feet; and near Beach
Grove, at the western end of the same valley, about 200 feet would
seem to be the total thickness.

This diminution in the thickness of the formation, as we proceed
northward and westward, appears to be continued to the coal regions
bounded by the Altegheny mountain; for at Towanda, where it caps
most of the higher mountains and supports a shallow mass of produc-
tive bitumineus coal measures, the dimensions of this conglomerate
do not, probably, exceed fifty feet.

It is not a little curious that this white siliceous conglomerate
underlies, not only all our vast bituminous coal region, of which it
forms the south-eastern boundary along the Allegheny mountain,
and the northern border along the high table land of our northern
counties, but it occurs, in a similar relative position, along the edge
of the same great coal basin, in lts continuation southward through
Maryland and Virginia, :
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FORMATION No. XIII.

THE ANTHRACITE COAL MEASURES.

1 come next to describe, in an equally brief manner, the Anthracite
Coal Measures. These, with the contemporaneous bituminous coal
deposits of Broad Top mountain, compose the last produced or
uppermost formation of the extensive system of strata occupying the
Appalachian region of Pennsylvania. None of the other formations
consist of so miscellaneous a group of materials; for these coal
measures comprise, besides the beds of anthracite, an entensive series
of shales, sandstones and conglomerates, in frequently repeated
alternations. .

Among the coal seams, at the base of the series, we often find a
conglomerate of the very coarsest sort, identical, in all particulars,
with the rock which characterizes the upper portion of the next un-
derlying formation. This rock marks the gradation from the one set
of deposits 1o the other, and points.to the curious fact, that the pro-
cesses which brought together the materials of the coal, commenced
before the 'previous movements that caused the conglomerate, had
wholly ceased. This very coarse aggregate, has rarely more than
one or two coal beds below it; and ascending a little in the series,
we find that its place is supplied by thick beds of shale, and

" masses of soft argillaceous sandstone, with occasional strata of
coarse siliceous sandstones, some of whose layers have a sprmkhng
of pebbles, which give them the aspect of conglomerates. These -
pebbles are smaller and more irregular than those composing the
rock at the very base of the series. The coal, and the slates imme-
diately in contact with the coal, lie interstatified with these numerous
coarse beds in an alternating group of great thickness.

Between the conglomerates, or even the coarse sandstones, and
the beds of coal, argillaceous sandstones and blue shales are almost
invarigbly interposed. - The predominant rock, of the upper part of

" the series, is a compact blue sandstonz, containing much argillaceous
matter and oxide of iron, which cause the atmospheric agents to
decompose it superficially, and to impart a dingy brown color,
and a tendency to a conchoidal fracture, and toa scalmg off at the
corners,

The shales, which are next in importarice to the argillaceeus sand-

© stones, are commonly of a dark blue or blueish grey color, when
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freshly broken; but many of them, by exposure to the atmosphere
and to the vissitudes of the seasons, assume a brownish ochreous hue,
and crumble rapidly to pieces. Occasionally these shales contain
highly ferruginous bands, in some of which occur layers of tolerably
rich argillaceous irom ore. In the Anthracite Coal Measures, as a
general rule, this ore does not appear to exist, in that abundance
“which it exhibits in many portions of the bituminous coal series,

north-west of the Allegheny mountain. Its quantity is, however,

very considerable, and hopes are entertained, that, in the course of
of the enterprising mining operations, and the geological explorations
now on foot, valuable bands of the ore may be deVéloped.

These blueish shales also contain, though mnot abundantly, very
beautiful impressions of Ferns and stems of Calamites, and in the
lower portions of the depoéit, the stems and leaves of other curious
vegetable fossils, as Lepidodendron, Sigillaria and Cactus.

In the immediate vicinity of the seams of coal, these shales be-
come more or less cafbompceous, and acquire a darker color, and a
more purely argillaceous texture. On such, the miners bestow the
name of coal slates. These slates, it is generally thought, differ
materially in appearance and composition, accordingly as they lie
above or beneath the coal seams. The overlying slate often con-
tains innumesable extremely thin sheets of pure anthracite, minutely
interlaminated with equally delicate layers of slate. 'This is techni-
cally termed bone coal, and is frequently mistaken, by the inexpe-
rienced, for pure anthracite, though it is easily recognized by its

tendency to split into thin parallel layers, and by the number of the

ferns and other delicate vegetable impressions usually found in it.
The underlying slate, on the contrary, is of 2 much tougher con-

sistency, and of a more regular or well defined fracture, breaking

into firm splintery masses, instead of loosely aggregated scales.

‘These slates, in contact with the coal beds, vary from one to.
twenty, or even thirty feet in thickness, and not unfrequently occupy

the entire space between the two contiguous coal seams.

It would lead me far beyond the limits which I have assigned o
the present brief sketch, to attempt even a general deseription of the
several vast anthracite coal basins of the State, As was intimated,
in the early part of  this report, many portions of these coal basins
have yet to be explored in detail; want of time and of adequate as-

sistance, having made it impossible 0 extend the minute invostiga-’

trons of the survey beyond certain limited districts. ,
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Yet the mass of observations already collected, would, if it were
expedient to introduce them here, swell this report to more than
four times its present magnitude. To be intelligible and really
useful, they would require exemplification by geological maps, sec-
tions, and numerous other drawings, the publication of which, at the
present time, would be preémature. I shall, therefore, postpone
giving any systematic description, either general er particular, of
these coal regions, and confine myself entirely to two or three insu-
lated topics, connected with peculiar features in their structure,
which are of a.nature to influence the success or failure of mining
operations in certain tracts and districts.
When we advert to the usual shape and structure of the several
-great anthracite tracts of the State, we perceive that they are long
-and irregular basins, which have assumed their form from the eleva-
tion, on all sides of them, of the underlying rocks of the country, in
a series of nearly parallel belts, from which the strata dip in opposite
directions, or, technically, in a series of anticlinal axes. Thus the
northern margin of the Pottsville basin, and the southern one of the
Beaver Meadow and Mahonoy, or Shamokin basins, are the joint
Tesults of-the elevation of the rocks below the coal, in the inteivening
tract of the Broad mountain and its spurs; and, in like manner, the
particular sub-divisions of each basin, have been made to assume a
similar basin or trough-like form, (or that in which the stata dip
from the margin inwards,) in virtue of the same force of upward
protrusion of the underlying formations, operating to tilt aside the
uppsrmost or coal bearing deposits.” This is well exemplified by the
manner in which the Wicanisco basin has been severed from the
Dauphin county extremity, of the great basin at Pottsville, by the
selevation of the subjacent rocks along the anticlinal axis, which
passes through the country lying between Berry’s and Peters’s moun-
tains. ‘This axis, gradually dying out to the eastward, permits these
‘two mountains to coalesce, bringing together the two red shale val
leys on their north and south, and finally, the two coal valleys them-
selves, near the head waters of the Swatara creek. .

Cuonnected with this violent upheaving action of the strata outside
of the coal basins, enormous parrallel wrinklings of the coal mea~
aures themselves, have taken place, causing great intricacy in the
internal siructure of many parts of these regions. This is augmented
by the existence of great dislocations, the results of the same subter-
ranean movements,
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Directing our attention to the southern or Pottsville basin, for the
illustration and application of these facts, let us examine some of the
peculiar features, which have there arisen from the agencies alladed
to. The most conspicuous point, in the structure of this coal valley,
and one intimately connected with nearly every other feature which
belongs to it, is a remarkable dislocation, which I have proved to
extend mearly from end to end of it, ranging a short distance north
of the northern foot of the Sharp mountain.

The strata giving way along this line through a length of perhaps
fifty miles, those on its southern side have experienced an enormous
downthrow. At the same time, the rocks of the Sharp mountain,
through an extent, probably, of thirty miles, have been heaved to-
wards the north, and tossed beyond the vertical position, so that
these ponderous conglomerates lean, in an inverted attitude, on the
entire thickness of the coal measures, which must lie buried, in a
more or less crushed condition, for several thousand feet beneath its
northern base.

At Pottsville, at Tamaqua, and at Pine Grove, the exact position
of this great fracture of the strata has been detected ; while ample
and satisfactory evidence has, at the same time, been collected, which
goes to show, that it ranges continuously through the intermediate
tracts. '

In consequence of the disruption of the coal measures, near the
northern base of the Sharp mountain, and the overtilting of its strata,
the coal seams, which occupy its northern flank, and which are sev-
eral in number, have sustained a greater or less degree of erushing
action, the result of a sliding of the beds in the plane of their strati-
fication. Indeed, it is not to be supposed, thata group of massive
strata, many thousand feet in thickness, and composed of materials
of almost every degree of tenacity known in rocks, could be up-
heaved from their originally horizontal position, and tossed into a
vertical posture, and even beyond it, without undergoing much dis-
placement in a direction parallel with the surfaces of the beds. This
action resembles the sliding upon each other of the leaves in a ream
of paper, when we suddenly elevate one side, and permit the-pnrts
of the mass to settle into new relative peositions.

In a vast pile of stratified rocks, thus disturbed, the greatest amount
of movement, and consequently, of crushing force, would take place
in the weakest layers, which, in the case of coal measures, would be
the beds of the coal itself. At the same time, the strata wo:ald expe-
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rience, especially if they were tilted into a nearly vertical attitude,
‘an unequal lateral dulging, such as the sheets in the ream of paper
will show, when it is loosely placed on one end, and the lateral
pressure, which preserved them in their places, removed. Precisely
‘these results are witnessed in the coal measures of the northern slope
of the Sharp mountain, where the coal seams, in many places, ex-
hibit the effects of a rubbing pressure to an extraordinary degree.

For a great space in one of these, it is difficult to find a mass of
coal exceeding a nut in size, which does not give proof, by its nu-
merous fissures and highly polished surface, that its parts have been
violently crushed. The whole mass has a tendency to crumble into

'small lenticular flakes, which, in consequence of the friction which

they have undergone, possess a lustre and a color somewhat resem-

bling black lead, from which circumstance the bed has acquired the -
name of the Plumbago Seam. The lateral bulging of the strata is

shown by the variability in the thickness of the coal seams, the roof

‘and floor of the bed approaching .sometimes almost to touching, and

at others, receding to beyond the full space which should divide

them. This alternate contraction and dilatation of the layer, occurs

not only in the direction of its range, as may be seen in the horizontal

galleries or drifts, but it exists in the opposite direction or that of the

dip, and will render it as difficult to mine such seams, with success,

by the method of slopes as by that of levels. To show that these

yieldings in the strata pervade the Sharp mountain, throughout the

greater part of its length, it is only necessary to mention, that, in

_ every few hundred feet, a change in the direction or bearing of the

rocks is observable ; the levels, in the several mines which have been

" worked in the side of this mountain, between Pottsville and Port

Carbon, exhibiting very frequently quite a serpentme course, the -
flexures, however, being very gentle.

“The variations, in the course of the strata, are usually embraced
between a direction, north sixty degrees east, and one north eighty

_degrees east, so that any abrupt twist in the.range of the rocks can-

not occur, except, as in the case opposite Middleport, where the
whole mountain, as one mass, has been violently dislocated in a
direction transverse to the strata,

I would not convey the idea, from what has been said, that all the
coal in'the Sharp mountain is crushed, apd all its seams irregular.—
Even were this the case, it would not follow necessarily, that some
portiops of.t.he'm might not well repay the cost of mining, especially
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on the plan of drifis, entering at the ends of the strata in the gaps
which divide the mountain.

It will sometimes happen, that a shghtly crushed or fragmentary
condition in a coal seam will require less excavation, and permit the
operations of the miner, if on a moderate scale, to be conducted with
more economy. At the same time, I would wish distinctly to make
known my belief, that, throughout this tract of the coal region, the
causes, alluded to above, must render the business of mining these
nearly vertical and overtilted seams, precarious in a high degree.

Tunnels of several hundred feet in length, are occasionally carried
" through the hard coal measures of this lower portion of the series, to
gain access to the several thick beds of coal which lie in the side of
the Sharp mountain; but they appear invariably to have been under-
taken, under a persuasion which has not yet, in a single case, been
realized, that a portion of the formation could be reached, unembar-
rassed by the features upon which I have just commented. My own
conviction is, that those peculiarities in the structure of the Sharp
mountain, constitute, from their frequency, a general rule, having
perhaps, a few rare exceptions, which will hardly, I conceive, unless
indeed, they are distinctly known to be exceptions, justify the ex-
pense of mining the coal, in case it must be done by tunneling.

An interesting fact, concerning the changes in the dip of the coal
measures, included between the Sharp mountain, at Pottsville, and
the Broad mountain, goes far to confirm the views here adopted,
respecting a tossing over,towards the north, of the strata on the south
side of the dislocation. It refers to the particular form which gene-
rally prevails in the anticlinal elevations of the strata in this part of
the basin : namely, the greater steepness of the dips on the north-
ern, compared with those on the southern side of these axes. Itis
a common remark among the miners, that the north dipping seams
are steeper than the south dipping ones, and of less continuance.
The reason for this is very intelligible, if we will advert to the man-
ner in which the forces operated on the strata at the time when they
were elevated. '

"The rising of the underlying formation, in the lofty axis of the
Broad mountain, tilted the coal measures southward, at a considera-
ble angle, over the entire width of the valley, as far as the great dis-
location; but the action in that direction, must have been met by the .
faz more resistless force exerted by the Sharp mountain, pressed for-
ward and leaning towards the nosth by its whole momentum and
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weight, so as to abut against the edges of the fractare. The tenden-
ey of this compression from the south, would be to wrinkle the strata,
not in symmetrical anticlinal undulations, as we see them in the other
basins, but to thrust the upper part of each fold or wrinkle, towards.
the north, and thus to steepen the northern inclinations more than the
southern.

The waves on a surface of water, will explain this, When the
wind entirely lulls, the slope is equal on both sides of every wave,
but when the wind presses strongly from any quarter, the top of
each wave is urged forward from the wind, and the inclination on the
far or leeward side, is considerably the most abrupt. The geolngical
section which has been measured across the basin at Pottsville,
shows the existence of at least five important anticlinal elevations, or
changes of the dip, and it holds true of most of them, that the dips
towards the north, much exceed those towards the south. This
applies even to the axis in Mine Hill, which is an anticlinal elevation
exposing the uppermost strata of the conglomerates, below the coal,
occurring at a distance of more than three miles from the dislocation,
where the horizontal thrust towards the north, must have been exerted.

Undulations in the dip of the coal measures, caused by numerous
parallel anticlinal axes, are of frequent occurrence throughout all the
anthracite basins. An exact knowledge, therefore, of their range and
magnitude, and of the peculiarities which sometimes attend them,
relating, for example, to the particular direction and character of the
fractures and displacements, must prove of great importance to those
who embark their capital in mining operations. These displacements,
though the apparent cause of the intricacy and confusion so common
in the stratification of these coal regions, ofien maintain among
themselves, certain features in common, which, when understood by
the miner, may frequently lead, in the proseeution of his work, to
practical views of incalculable advantage. Thus, in the vicinity of
Pottsville, the intelligent colliers have long been aware of the relative
unproductiveness of the north dipping portions of the strata, though
from not recognizing the cause, the fact has not been admitted as 2
general rule, to the extent which it desegves, and injudicious enter-
prizes are, therefore, often undertaken in total disregard of it, Ata
later stage of the survey, it is believed, some useful generalizations
upon this important subject will have been arrived at; for the present
I will allude very briefly to one or two, not however, of a very local
application,
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A striking one is, that these anticlinal elevations of the strata rare-
ly observe a direction quite paralle]l with that of the coal beds them-
selves. It would appear, that from the neighborhood of Pottsville,
eastward, towards Mauch Chunk, the undulations in the dip most
usually draw nearer to the Sharp mountain side of the basin, as they
extend eastward, thus crossing the true course of the coal measures,
a little obliquely. In the Shamokin basin, or the western half of the
great central anthracite region, the reverse would seem to be the
case: each conspicuous anticlinal axis, showing a tendency, in run-
ning eastward, to approach the northern barrier of that basin.

It is very important, from the great length of the levels and longi-
tudinal galleries, in many of the mines, some of them being nearly a
mile in extent, to ascertain for each neighborhood, the quarter, whether
east or west, towards which these undulations most commonly flatten
out and disappear. .

The vicinity of Pottsville was alluded to, to show a peculiar fea-
ture of irregularity in the anticlinal axes, consisting in the greater
steepness of the north dips compared with the south.

The coal fields at the eastern end of the great middle region, will
illustrate a very different structure, arising on the other hand from
undulations of remarkable symmetry. The whole of this tract con-
sists of a rather high, rolling,, table land, between the summits of the
Buck and Spring mountains—the outer barriers of the eoal measures.
It is traversed longitudinally, or in a nearly east and west direction,
by three, and probably in some quarters, four, nearly parallel, gently
swelling ridges, dividing the region into about four very moderately
depressed valleys. These valleys are so many almost regularly
formed little coal basins, in which the coal measures, as a general
rule, have a very gentle dip towards the interior of each basin, or
away from the bounding ridges. The ridges contain broad, rounded,
obtuse, anticlinal axes, having the dips on both sides symmetrical, and
expose across their summits, and on the upper portions of their accli-
vities, the conglomerate stratum which constitutes the formation
beneath the coal. Much capital may, therefore, be thrown away in
explorations for coal upon these ridges, or in the tracts through which
their anticlinal axes are prolonged, towards the east and west, if due
attention be not paid-to the structure of the coal field containing these
lines of elevation. . Some of the valleys on the other hand are richly
supplied with coal, two or three of the seams which are those at the
base of the formation, being of great thickness, though the total depth
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of the coal measures, when compared with thatin several of the
other regions, is materially less.

Besides these undulations of the dip, and other disturbances which
interrupt the regular basin-formed arrangement of the coal measures,
in lines nearly longitudinal with the course of the strata, there are
systems of ¢ransverse dislocations in many of the basins, less obvi:
ous to the explorer and miner, but exercising, if any thing, a still
more serious interference with mining operations. To take the
southern or Pottsville region for our illustrations, the numerous
gaps and notches in the Sharp mountain, which is its barrier on the
south, are nearly all of them connected with great fractures, extending
across the range of -the strata. - These fractures, indeed, appear to
have caused those gaps or breaches in the mountain, by presenting a
barrier, broken at various points, to the scooping floods, which have
swept alike across our valleys and our loftiest ridges.

A frequent, though.not an invariable consequence of these transverse
breaks, is the derangement of the regular continuity of the strata on
the opposite sides of the vertical plane in which the crush has taken
place. The coal measures are thus abruptly broken off or greatly
twisted and thrust out of their usual range, or to use a mining phrase
horrizontally heaved, to the north or south of their proper position.
This is most apt to occur at the streams, many of which flow through
transverse valleys' caused by the dislocations here spoken of. Seams
of coal extensively mined and familiarly known on one side of a
rivulet, often thus elude discovery, when sought for on the opposite

bank.
The successful recovery of these, would, however, be greatly faci-

litated, by a knowledge of the direction and magnitude of the hori-
zontal heaves in each partieular neighborhood. "That knowledge can
only be accumulated, by the joint observations of the geologist and
the miner—the one devoting himself to the study of all the pheno-
mena which ¢an cast light upon the inquiry, the other treasuring the .
hints which the first can furnish, and directing his attention to amass
as great a variety as possible of local facts, collected from the mines
in the course of his subterranean labors.

One of the most obvious of these transverse dislocations, crosses
the Sharp mountain and the coal measures at Lorberry creek, north-
west of Pine Grove. East of the gap by which that stream passes
through the Sharp mountain, the sfrata, in this southern barrier of the
coal field, range about south 72 degrees west, and dip in an overtilted
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aititude, at an inclination of rather less than 70 degrees southward,.
while, on the west side of the gap, the course of the rocks is south,.
57 degrees west, their posture being nearly vertical ; the whole moun-
tain, and the coal measure north of it, being at the same time moved,.
or heaved.towards the south,.as much as thirty yards.

It is probable, that a fracture of the same kind passes through the
gap of the West Branch of the Schuylkill, two miles west of Potts-
ville; for the coal measures which, eastward from this neighborhood,
are traceable, with a moderate degree of regularity, for several miles,
appear no longer in their ordinary range, when they are sought for
on that stream. On the West Branch of the Norwegian creek, the
strata indicate, in like manner, a displacement from their usual line.
of bearing; and the efforts to trace some valuable coal seams west
of this water, have hitherto ended in disappoiniment. Whether, at
these supposed cross dislocations of the strata, those on the western
side of the line of crush have been heaved southward, as in the
instance at Lorberry creek, or northward, is a question, the solution
of which would be fraught with important benefits to that portion of
the coal region. !

By far the most conspicuous north and south disruption of the
eoal measures and their southern conglomerate barrier, is displayed
in an enormous dislocation of the entire chain of the Sharp moun-
tain, about nine miles east of Pottsville, by which the whole mass of
the mountain, on the eastern side of the break, has been moved north-
ward, through at least one-fourth of a mile, throwing, of course, all
the coal seams far out of their regular position.

A very analagous displacement in the same mountain ridge, and
on a scale scarcely less considerable, occurs on the southern side of
the basin, at the Summit Mines of the Lehigh company, where the
eastern prolongation of the Sharp mountain has been thrust northward
of the western, through a distance of many hundred yards. This
has formed a broad, elevated plateau, between the two disjoined sum-
mits of the mountain, from which all the upper coal measures have
been swept away, and the strata- denuded precisely to that fortunate
depth, -necessary to lay the'vast deposit near the base of the series,
accessible on the surface of the hill. Thus, an immense mass of
‘o0al has been spread out over a wide gpace, in a nearly horizontal
position, disturbed, however, by numerous sharp east and west wrin-
‘kles, or parallel anticlinal axes. These undulations point distinetly
to the transverse disruption of the mountain and the adjoining eoak
measures, as the origin of this remarkable table land,
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In all the three instances here adduced, of great cross fractures
affecting the Pottsville basin, the strata to the eastward of the dislo-
cation are thrust forward towards the north; and such, though proba-
bly liable to many exceptions, would seem to be the general rule in
this southern coal region. The numerous gaps and breaks in the
line of the Blue mountain, or Kittatinny, exhibit, very generally, a
corresponding law.

This is shown, by measurements, at the wide gap of the Susque—
hanna, above Harrisburg, and is manifest, to the eye, in the bold
notch’ called the Water Gap of the Delaware, where the strata that
rise into the summit of the mountain, on the New Jersey side of the
river, are thrown several hundred feet to the north of those, in a cor-
responding position in Pennsylvania. I conceive these transverse
dislocations to pervade all the great ridges and valleys of our Appala-
chian region, and to be a primary cause of most, if not all, of those
deep notches which are known by the name of Water Gaps, and
which cleave so many of our high mountain ridges to their very

bases.
An interesting generalization, and one of some practical importance

to the explorer for coal, especially in certain districts, is that which
indicates that all the anthracite coal measures of the several basins,
are but the several portions of one great formation, which, previous
to its elevation from beneath the waters in which its beds were depo-
eited, constituted a single continuous mass of strata. I am led to this
inference, not merely from general views of geological causation, in
reference to all our formations, but after a careful comparison between
the same parts of the series in each separate basin. Thus, the lower
coal measures of the Pottsville basin, bear a striking resemblance to
those in the same position in both the middle and northern coal fields ;
making proper abatement, of course, for the progressive changes dis-
cernible in all the strata when traced over extensive areas. I will
not, at present, assume it as established, nor even suppose it suscep-
‘tible of positive demonstration hereafter, that the great coal seam
which lies near the base of the coal measures, conimonly from the
second to the fourth in position above the conglomerate, is one and
the same stratum in all the several regions. Many facts, however,
lend a high degree of probability to the conjecture. There being but
one seam of such magnitude in each basin, its occurring in the
same part of the series, the close resemblance between its neigh-
‘boring strata, when we compare these, in the several basins,
. 8
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aud the exact identity of the vegetable fossils of the slates, and the
want of this identity with those in the higher portion of the mass,
all furnish ground for the belief, that this enormous stratum, wherever
it occurs, is but a remaining part of one originally more widely dif-
fused deposit belonging to all the basins.

Like nearly all the other strata, of the entire series of the forma-
tions, in the quarter of Pennsylvania which embraces the anthracite
coal, this seam, considering the thick bed in each basin as the same,
decreases in thickness as we follow it toward the north and west.
Thus, at the great coal quarries called the Summit Mines of the
Lehigh company, which are on a terrace on the side of the Sharp
mountain, the depth of the deposit, including its numerous layers of
coal and alternating thin bands of slate, is about fifty feet, while that
of the corresponding bed on the north side of the same basin, both at
Pottsville and the Nesquehoning mines, is about twenty-eight feet.
In the Beaver Meadow and Hazelton basins, its average thickness is
about twenty-two feet, which is very nearly that of the corresponding
bed at Wilkesbarre and Carbondale, in the northern basin. This shows
anabatement in its thickness, going northward, and making a similar
comparison between its dimensions, as we meet it in passing
from the east toward the west, in each basin, we perceive a corres-
ponding diminution in the thickness of the mass to take place in that'
direction also. Thus the thickness at Beaver Meadow somewhat

exceeds that at the gap of the Little Mahonoy near the western ex-
tremity of the Shamokin basin, while the depth at Wilkesbarre sur-
passes that at Nanticoke.

In considering the large coal seam, near the bottom of each series
of our anthracite strata, as belonging to a single stratum, I wish to
explain, that I regard these several thick deposits as formed most
usually, by the junction of two or more smaller beds brought together
by the thinning out of the interposed layers of slate and sandstone.
Thus, observation renders it highly probable that the enormous bed
of coal, at the Summit Mines of the Lehigh company, owes its thick-
ness of more than fifty feet to the coalescing of three or four of the
thick and closely adjacent seams to be seen near the bottom of the
formation at Tamaqua, about five miles further to the west. With
this limitation of my meaning, I conceive it probable that the main
coal bed, near the bottom of each set of coal measures, occupies the
same or an equivalent position in the stratain all the basins, and that
a portion at least of the mass is identical, and was once continyous
from one anthracite coal region to.the others.
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GENERAL OBSERVATIONS.

In taking a general review of the extensive seri€s of our Appala-
chian formations, now for the first time systematically classified and
described, our attention is forcibly arrested by their vast thickness,
the immensity of their range, and the inexhaustible stores of mineral
treasure which they contain.

From the base of .the entire series, wkere the bottom of the low-
est sandstone is in contact with the primary rocks of the South
mountaih, to the uppermost beds of the Anthracite coal measures,
the absolute depth of this enormous group of strata in our counties,
east of the Susquehanra, cannot be less than Jorty thousend feet
Itis worthy of remark, that probably no other district in the entire
Appalachien chain, from the Hudson river, to Northern Alabama,
presents our American lower secondary rocks on an equally expand-
ed scale, or so admirably developed for Geological investigation.

The gigantic magnitude of the areas, covered by these thirteen
formations, may be conceived, when I state that they not only occupy
the entire surface of Pennsylvania, with the exception of the eorner

‘of the State, southeast of the South mountain, but that, with a few

interpolated strata, they comprise three-fifths of the territory of the
United States, east of the Mississippi.

In an essay, still unpublished, but written nearly a year since,
based, in part, upon my own personal observations, and in part upon
a comparison between these and the numerous insulated descriptions
of our rocks, given by various Geologists and travellers, I have
attempted, and as I believe, successfully, to trace individually, the
formations of our great Pennsylvanian series, south-westward along
the mountains as far as Alabama, and also to identify them in their
course across New York, and the north-western States, and Canada,
to the northern shores of Lake Huron and Lake Superior.

Within the whole of this wide expanse of country, researches
will develope, I conceive, but a single, though vast group of strata,

. the successive sediments of one immense ocean, the creations of but
* ene prolonged Geological epoch, commencing almost in the dawn of
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marine snimal and vegetable existence, and terminating with the
latest produced deposits of the coal.

Viewing the majestic scale of our formations, and the combined
grandeur and simplicity of structure, of the enormous Geological basin
which they embrace, we turn with grateful satisfaction, to the pecu-
liar position which Pennsylvania occupies, in this vast area. Lying
on the margin of the great secondary basin of the United States, and
traversed as it is, for nearly three hundred miles through its centre,
by the whole broad belt of the Appalachian or Allegheny chain, in
which a system of gigantic anticlinal elevations, brings the entire
series of formations, several times in succession to the surface, it holds
in combination with western Maryland, middle Virginia and eastern
Tennessee, the key to the Geology of many of the other States, where
but a part of the same strata are spread out in a nearly horizontal atti-
tude, and exhibited in but a single belt. But it is especially fortunate
as to the part of the Appalachian chain which it includes. Being at
the termination of the great mountain axes, which have elevated the
strata, it is to the gradual dying out of these undulations towards the
north-east, that by preserving the upper deposits from the destructive
agency, which has swept them away, in the more disturbed portions
of the chain, we possess our Anthracite Coal, one of the most ines-
timable of all the mineral treasures which nature has bequeathed us.
The same Geographical position has placed us, in regard to the great
basin, precisely where the general structure of the whole can be best
abserved ; the upper rocks including the coal, not passing outof the
State towards the north east, but bending northward, and then' sud-
denly turning westward towards Ohio, at the same time that the
middle members of this seri¢s sweep outside of these as far as the
Mohawk, and returning, are recognized along our northern frontier,
while those at the base of the formations are beheld encircling these
again, and tracing a yet wider curve to run north-westwardly through
Canada, and the region of the upper Lakes. We have thus a clue
on the one hand, to nearly the whole Geology of the Appalachian
chain south-westward, as far as Alabama, and on the other, to that of" ‘the
greater part of New York, and the other regions to the north-west
and west of us. .

I conceive that much valuable mformatnpn of a practical character
will, in the prosecution of the Geological Survey of this State, be
derived by paying a vigilant regard to the progress of similar research
in other States, the correspondence between whose strata and mine-
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ral deposits and: our own isso striking. For in accordance with the
views above adopted, that all the strata hitherto discovered in the
great basin of the United States, above the primary rocks, as high as
the coal inclusive, constitute but a single group, of which we have
the type, in the Appalachian region of Pennsylvania, developed to
an extent nowhere equalled ; it must be obvious, that we may render
stibsidiary to our own researches, the explorations made and making
in- the same formations, throughout any portion of the widely
expanded area to which so large a part of our own Geology apper-
tains, )

But the miost interesting of all the considerations, connected with
our geological position, is the magnificent picture it presents of our
resources. Embracing a territory where the upper or coal bearing
rocks of the great ancient secondary basin of the continent terminate
toward the east and north, the revolutions, which have stripped other
States of those treasures, have left us in possession of some of the
largest-and moest richly supplied coal fields of which any country can
beast. When we regard their immense extent, comprising either the
whole or 2 part of the area of thirty counties, out of the fifty-four in
the State, and the wide range and great thickness of many of the
coal seams; and when we contemplate the amazing variety in the
charaeter of the mineral itself, showing every known gradation from
camnel coal to anthracite, fitting it thus for nearly every possible
adaptation in the arts, or as a fuel, and then turn our attention to the
geological and tepographical strucfure of the regions, affording a
ready access to their most secluded districts, we behold such a pro-
digality of happy circumstances as may well inspire exultation. It
is estimated that the anthracite coal, conveyed to market from our
mines in the course of the past year, has nearly amounted to nine
hundred thousand tons, yet this large quantity sinks into insignifi-
canoe, when we look at what the coal trade, even in the next tem
years, is destined to become. If we turn to the southern anthracite
basin, the present seat of the most extensive mining operations in
the State, we behold a mass of coal measures, nearly sixty miles in
length and two in average breadih, having, in the middle, an aggre-
gate thickness of good and available coal exceeding, probably, one
hundred feet. When we consider that, from this basin and its
branches, above 730,000 tons have been sent to market, in the course
of the past year, from six districts only : the Nesquehoning, the Le-
high Summit, the Tamaqua, the Pottsville, the Pine Grove and the
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Wiconisco mines ; and when we reflect, that nearly all this coal has
been taken from the strata above the water level, below which hun-
dreds, nay thousands of feet of coal, following the dip of the seams,
lie still untouched, we are maje aware of the enormous amount of
undeveloped resources in this coal region alone. The valuable
mines of Tamaqua, Pine Grove and Wiconisco are only waiting for
greater facilities of access to the important niarkets on tide naviga-
tion, on the Delaware and Chesapeake, to augment by a large amount
the annual supply.

The Beaver Meadow, Hazleton and contiguous basins bid fair
from the quantity, quality and admirable position of their coal, to
become, also, on a large scale, successful contributors to our growing
coal trade. ,

The inexhaustible possessions of the Mahonoy or Shamokin basin,

one of the richest and largest of all the Anthracite coal fields of the
State, are hardly yet developed ; but so soon as the contemplated
outlets are completed, the resources of this single valley, in which
much of the coal is of very superior quality, will be acknowledged
to form a most important item in the mineral wealth of Pennsyl- .
vania. -
To all these deposits, let us add the vast supplies of coal which
“fill the large and beautifully constructed basin of Wyoming and the
Lackawanna. Here again, when we regard the excellence of the
coal, its great abundance, and the admirable position of the region,
with a choice of outlets and a boundless market toward the north,
we are struck with astonishment at the prospect.

The awakening spirit of enterprize, which is beginning to appre=
ciate the riches of our numerous coal fields, is also directing itself, in
part, to the other great mineral staple of the State—our iron ore.

Few regions of similar extent in any country possess this invalu-
able mineral in the quantity and variety under which it exists in
Pennsylvania. To say nothing of the abundance of the admirable
pipe ores of our limestone valleys, or the equally profuse supply of
rich argillaceous ore in the bituminous coal measures west of the
Allegheny mountain, and viewing merely the numerous belts of the
brown calcareous or fossiliferous ore of our fifth formation, what a
picture of wealth does this alone present to stimulate to the cultiva~
tion of the useful manufacturing arts, the active industry of our citi~
zens. :
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But it is when 'we consider our various kinds of ore and of coal,
under one view, and dwell on their contiguity, their valuable adapta-
tions to each other, and then their exhaustless abundance, that we
acknowledge with what a lavish, yet studeous hand, nature has

scattered these two great sources of power, prosperity and wealth
through Pennsylvania.

CONCLUDING REMARKS.

In my first annual report I made allusion to the glaring defective-
ness of the present State map of Pennsylvania‘ drawing attention to
the impediments which its gross errors place in the way of accurate
geological investigation, and mentioning the impracticability of de-
lineating, with any approach to truth, the boundaries of the strata,
and the position of their mineral deposits after research has ascertain-
ed them. In the parts of the State to which the examinations of
the survey, during the past year, have been more particularly con-
fined, the topography of the map appears to be especially erroneous;
a fact to be the more lamented, as great advantages would arise to
the anthracite regions of the State, were it practicable to exhibit upon
the map an exact representation of the intricate features of this
highly important division of our geology.

Should the Legislature, at some future day, provide for the con-
struction of an accurate map of the State, by instituting a Trigono-
metrical and Topographical Survey, the results would be fraught
with extensive benefits to almost every branch of public and private
enterprize, and would reflect lasting credit on the practical wisdom
of Pennsylvania.

All which is respectfully submitted.
HENRY D. ROGERS.
Philadelphia, January %7th, 1838.







GLOSSARY

OF THE GEOLOGICAL AND OTHER SOIENTIFIO TERMS EMPLOYED IN
THIS REPORT.

Ezxivacted from Lyells Principles of Geology.

Aluvivm.—Barth, sand, gravel, stones, and other transported mat-
ter, which has been' washed away and thrown_down by rivers,
floods, or othier causes, upon land not permanently submerged
beneath the waters of lakes or seas. Efym. alluo, to wash
upon.

Miclinal Axis~If a range of kills, or a valley, be composed of
gtrata, which, on the two sides, dip in opposite directions, the
imaginary line that lies between them, towards which the strata
on each side rise, is called the anticlinal axis. In arow of houses
with steep roofs, facing the south, the slates represent inclined
strats, dipping north and south, and the ridge i an east and
west anticlinal axis. ‘

Argillaccous.—Clayey, composed of clay., Ztym. argilla, clay.

Bitumen.—~Mineral pitch, of which the tar-like substance which is
often seen to ooze out of the Newcastle coal when on the fire,

and which makes it cake, is a good example. Etym. bitumen,
pitch,

Bituminous Shale.~An ergillaceons shale, much impregnated with
bitumen, which is very commen in the coal measures.

Calcareous Rock.~Limestons. Etym. calx, lime.

Caloaveous Spar—Crystallized carbonate of lime.

Carbon~An undecomposed inflammable substance, one of the
simple elomentary bodies. Charcoal is elmost entirely eom-
posed of it. Ktym. carbo, coal.
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Carbonate of Lime.—Lime combines with great avidity with carbo-
nic acid, a gaseous acid obtained fluid when united with water;
-and all combinations of it, with other substances, are called
Carbonates. All limestones are carbonates of lime, and quick
lime is obtained by driving off the carbonic acid by heat.

Carboniferous.—A term usually applied, in a technical sense, to an
ancient group of secondary strata; but any bed containing coal,
may be said to be carboniferons. Etym. carbo, coal, and fero,
to bear.

Chert.—A silicious mineral, nearly allied tp calcedony and flint, but
less homogeneous and simple in texture., A gradual passage
from chert to limestone, is not uncommon.

Coal Formation.~This term is generally understood 1 fnean the
same as the Coal Measures. There are, however, * coal for-

mations " in all the geological pericds, wherever any of the

varieties of coal form a principal constituent part of a group of
strata.

Conformable.~~_When the planes of one set of strata are generally

parallel to those of another set which are in contact, they are
said to be conformable.

Conglomerate, or Puddingstone.~Rounded, water-worn fragments
of rock or pebbles, cemented together by another mineral sub-
_stance, which may be of a silicious, calcareous, or argillaceous -
“nature. Etym. con, together, glomero, to heap.

Cmp Out.—A miner’s or mineral surveyor’s term, to express the
rising up, or exposure at the surface, of a stratum or series of
strata.

Crystalline~—~The internal texture, which regular crystals exhibit
when broken, or-a confused assemblage of ill-defined crystals.
Loaf-sugar and statuary-marble, have a crystalline texture.—
Sugar-candy and calcareous spar, are crystallized.

Denudation.—The carrying away by the action of running water of
a portion of the solid materials of the land, by which inferior
rocks are laid bare. Etym. denudo, to lay bare.

- Diluvium.—Those accumulations of gravel, and loose materials, "
which, by some geologists, are said to have been produced by

-
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the action of a diluvian wave or deluge, sweeping over the sur-
face of the earth. Etym. diluvium, deluge. :

Dip.—~When a stratum does not lie horizontally, but is inclined, the
point of the compass towards which it sinks, is called the dip of
the stratum, and the angle it makes with the horizon, is called
the angle of dip or inclination.

Encrini, (plural of encrinus.)—Marine animal bodies, havitig a long
jointed stem, the joints somewhat resembling small buttons, with
a central perforation. These abound in the lower secondary
rocks.

Fault, in the language of miners, is the sudden interruption of the
continuity of strata in the same plane, accompanied by a crack
or fissure, varying in width, from a mere line, to several feet,
which is generally filled with broken stone, clay, &e.

Ferruginous.—Anything containing iron. Etym. ferrum, iron.

Formation—A. group, whether of alluvial deposits, sedimentary
strata, or igneous rocks, referred to a common origin or period.

Fossil.—All minerals used to be called fossils, but geologists now
use the word only to express the remains of animals and plants
found buried in the earth. Elym fosszlw, anything that may
be dug out of the earth.

Gneiss.—A stratified primary rock, composed of the same materials
as granite, but having, usually, a larger proportion of mica, and
-2 laminated texture. The word is a German miner’s term:

Gypsum ~—A mineral, composed of lime and sulphuric acid, hence
called also sulphate of lime. Plaster and stucco are obtained,
by exposing gypsum to a strong heat. [t is found so abundantly
near Paris, that Plaster of Pars is a common term in this coun-
try, for the white powder of which casts are made.

ZLaminz.—Latin for plates ; used in geology, for the smaller layers,
of whicha stratum is frequently composed.

Mica.—A simple mineral, having a shining silvery surface, and capa-
ble of being split into very thin elastic leaves, or scales:. It is
often called felc in common life, but mineralogists apply the
term tale to a different miineral. The brilliant scales in granite,

. ave wica, Ktym. mico, o shine. :
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Otganic Rémains.—The remains of animals and plank (organized
bodies) found in &-foxsil state:

O'tide.—The combination -of a metal with oxygen; rust is: oxide of
iron.
Ozxygen.—One of the constituent parts of the air, or the atmosphere ;

that part which supports life. For a further explanation of the
word, consult elementary works on chemistry.

Producta.—An extinct genus of fossil bivalve shells, occurring only
in the older secondary rocks. It is closely allied to the living
genus Terebratula.

Pyrites.—(Iron.)—A compound of sulphur and iron, found usually
in yellow shining crystals, like brass, and in almost every rock
stratified and unstratified. The shining metallic bodies, so often
seen in common roofing slate, are a familiar example of the
mineral.

Quartz.—A German provincial term, universally adopted, in scien-
tific language, for a simple mineral composed of pure silex, or
earth of flints: rock-crystal is an example.

Sandstone.—Any stone which is composed of an agglutination of
grains of sand, whether ecalcareous, silicious, or of any other
mineral nature.

Seame.~Thin layers, which separate two strata of greater magni-
tude.

Secondary Strata.—An extensive series of the stratified rocks, which
eompose the crust of the glohe with eextain characters in- com-
mon, which distinguish them from another seriee below them,
called primary, and from a third seriea above thess, oalled fer-
tiary.

Shale.—A provincial term, adopted by geologists, to express an indu-
rated slaty clay. Efym. German schalen, to peel, to split,
Shingle.—The loose and completely water-worn gravel on the sea

shore.

Silex or Silica.—The name of ane of the pure earths, being the
Latin word for fint, which is wholly composed of that earth.,

Sificious.—Of or belonging to the earth of flint. Efym. silex,
which see. A silicious reek is one mainly composed pf silex.
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Stalactite.—When water holding lime in solution, deposits it as it
drops from the roof of a cavern, long rods of stone hang down
like icicles, and these are called stalactites.

Stalagmite.—When water, holding lime in solution, drops on the
floor of a cavern, the water evaporating leaves a crust, composed
of layers of limestone: such a crust is called stalagmite, in op-
position to stalactite, which see.

Strata, Stratum.—W hen several rocks lie like the leaves of a book,
one upon another, each individual forms a strafum; strata is
the plural of the word. [Etym. Stratum, part of a Latin verb,
signifying to strew or lay out.

Strike.—The direction or line of bearing of strata, which is always
at right angles to their prevailing dip.

Synlinical axis.—When the strata dip in opposite directions fotoards
a common central imaginary line, it is called a synclinical line,
or axis.

Thin out.—When a stratum, in the course of its prolongation in
any direction, becomes gradually less in thickness, the two sur-
faces approach nearer and nearer; and when at last they meet,
the stratum is said to thin out, or disappear.

Zoophytes.—Corals, sponges, and other aquatic animals allied to
them, so0 called because, while they are the habitation of ani-
mals, they are fixed to the ground, and have the forms of plants.
From two Greek words, signifying animal and plant.
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» , Sm:—l have received the third annual report of the State Geolo-
gist, which is herewith transmitted, in compliance with the acts of
Asaembly on the subject of a Geological survey of the state.
And am, respectfully, :
FR. R. SHUNK,

- ) - Secretary of the Commonwealth.
! Hox. CmanLes B. Penrosz, o .
Speaker of #he Senate.






REPORT.

— A Ge

20 the Secretary qf the Commonwealth of Pcnﬁylvmia :

Sir -—I'beg leave to transmit through you to the Legislature, the
following report of the operations of the Geological survey of the
State during tHe past year.

In accordance with the views get forth and adopted i my two
preceding annual reports, I shall confine myself to an account of the
progress which has been made in the field explorations and other
work of the survey, and to a general description of the parts of the
State which have recemtly been under examination, intending to re-
serve, as heretofore, the principal portion of the details collected,
with a view of submitting them to the public in a more usefal and
intefligible shape, in a final and comprehensive description of our
mineral resources at.the close of the investigation. .

The requisite time will thus be gained for completing the maps
and the numerous illustrative drawings, some of which are now in
hand and will be found indispensable to a full and clear understand-
ing of our Geology. Until this species of illustration, so indispen-
sible to a correct idea of the innumerable local details involved in a
complete delineation of our fermations, can be presented, the most
eopious descriptions must fail to impart more than a very inadequate
and erroneous notion of many intricaté and curious features connect-
ed with the distribution of our strata, and the situation and range of
their contained mineral deposites. Beiween the season, when the
specimens of ores and other materials collected for analysis are
gathered in, and the period for presenting the annual report on the
survey, the interval is too brief for completing the chemical exami-
nations which are so necessary to a thorough knowledge of their
economical value ; and this constitutes another reason for omiting
numerous minute local references which would possess but half their
usefulness if unaccompanied by a statement of the chemical compo-
sition of the various substances met with.




CHAPTER I.

OF THEX BECTIONS OF THE STATE WHION #IAVE SEEN EXPLORED
) DURING THR PAST YEAR.

With a view to expedite the Geological survey as far as compati-
ble with accuracy, in the determinations, and for the purpose of
giving to all districts of the State alike, the advantages of an early
examination, the last Legislature suthorized an increase in the num-
ber of assismnts in the corps, adding six assistants, and a draughts-
man. But little delay has been incurred in procuring individuals of -
requisite talents to fill the places thus created, and when the spring
was sufficiently opened to permita renewal of our investigations in
the field, the corps of assistants was complete, with the exception of
two whose services were secured after the lapse of  few weeks.

it now embraces in all, nine Geological assistants, four of whom,
namely,Messrs. Harvey B. Howrr, ALexanpEr M'KinLEY, CHARLES
B. Treeo and Janes D. WaELPLEY, hold their places under former
acts; the other five, namely, Jaues T. Hoves, Dr. Jackson, Jonn
C. M’Kinvey, PeTER W. Suarsrer and TownseNp Warp, hav
ing been appointed under the recent law. There are moreover two
chemical assistants, Dr. RorerT E. Roakrs, appointed under the
first act, snd MARTIN Bovg, under the late one.

Greatly aided in my plans for a speedy and general exploration of
the State by this important addition to the number of my assistants,
i proceeded without delay, to re-orgenize the operations of the survey
#0 as to extend our investigations te varioas districts not befere ex-
amined,. and to explore in detail a much farger territory than could
have been submitted to observation with the limited number of assis-
tants previously employed, and what muss he considered as of equel
consequence, to impart to the developments which are made, a pro-
‘portionably. increased degree of minuteness and accuracy.

Previously, our researches hed been chiefly covfined to one dw-
trivt of the State, namely, that which is included between the South
moumam, and the foot of the Allegheny mountain, and between the
Busquehannaand the Delaware rivers, being directed more particular-
Ly te the minute investigation of the severel anthracite coal fields,
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Entouraged, however, by the additional aid provided by the Legiss
lature, I have distributed the corps, as far as practicable, over the
whole State, assigning a different district:to each person, or to two
' together as the extent and intricacy of the region, or the limited nums
ber of the assistants ‘suggested. Accordingly, the whole surface to

be explored, was divided into six distticts, naturally separated by tol
erably well marked boundanes, both Geographical and Geological.

The Jirst of these divisions includes all the counties lying south
and east of the Kittatinny valley, embracing Philidelphia county,.
Delaware, Bucks, Montgowmery, Chester, Lancaster, York, Adams,
and parts of Lehigh, Berks and Dauphin counties. Mr. Holl has as-
sigted in the investigation of part of this region, lying between the
Schuylklll and Susquehanna rivers, while Mr. Boye aided me, dus
ring a part of the season, in the country lying between the Schuyl-
kill and the Delaware. "The counties of York and Adams were
not embraced in the operations of the season, nor was it in our pow»
. er to traverse more than about one half of the other counties enu-
‘merated. '

The 'second district comprises the north-eastern part of the Appav‘
lachian region of the State, or all that part of our territory which is
embraced between the north-western base of- the South mountain
and the south-eastern base of the Allegheny mountain, and between
the Delaware and Susquehanna rivers, terminating on the latter at
Muncey creek. This district, the seat of the operations of the. pre.
vious year, had already received a considerable share of investigation,
though the amount of time devoted to it had been insufficient for
that detailed and ‘thoropgh examination of the several anthracite
basins which these obviously require, both from their pre-eminent
public importance and from the minute and intricate relatiotis of their
numerous beds of eoal. It was deemed advisable, therefore, to con-.
tinue the work of developing these coal basine, with as large an
amount of assistance as the claims of the several other quarters of
the State would justify I accordingly devolved the important task of
exploring the south-eastern and middle coal regions tq Mr. Whelpley,
gided by Mr. Shaeffer, who were facilitated in executing numerous
detailed measorements by competent surveyors, whose services werd
procured for the occasion.

It is conceived, however, that at least another year will be reqmred
" before a multitude of local points of structure, still obscurely under-
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stood and upon a precise knowledge of which the successful tracing
of the coal must much depend, can satisfactorily be made known.

The south-western half of the Appalachian region, or that included
between the Susquehanna river and the state line of Maryland, and
between the South mountain and the Allegheny mountain, eonsti-
tutes our third Geological sub-division of the State, and presents in
its complicated topography, and in the numerous rich deposites of
iron ore distributed over many of its curiously constructed valleys,
a wide field for investigation, requiting close and patient research.
The assistants who have been aiding me in the investigation of this
difficult region, are Mr. M’Kinley and Dr. Jackson, who, during the
season, have explored in detail nearly all of that part of the district
which includes portions of the counties of Union, Lycoming and
Centre.

That imporiant half of the State which is bounded on the south-
east by the main ridge of the Allegheny, on the north by the State
of New York, and on \the west by Ohio, embracing nearly all the
bituminous coal fields of Pennsylvania in a series of closely con-
nected basins, was also sub-divided into three districts. These,
however, are less distinctly separated by their Geological structure
and resources than the division before traced. One of the districts

alluded to, which I shall call the fourth in the State, takes in the:

whole country between the base of the Allegheny mountain on the

south-east and Chesnut ridge or west Laurel Hill on the north-west, .

extending from the Maryland state line to the Bellefonte and Brook-
ville road. In the arduous task of exploring this very interesting,
but wild and forest country, I devolved the details of the examina-
_ tions apon Mr. Trego, who was aided by Mr. Ward. A large por-
tion of the southern half of this region has been explored, probably
with as much minuteness as the wild and wooded character of the
surface would permit, while other sections, especially the northern
half, will demand a considerable amount of additional research, be-
fore a sufficiently clear view of the situation and extent of the min-
eral wealth of the district can be acquired.

The fifth district comprises nearly all the counties lying west of
Chesnut ridge, and of a line prolonged north from its northern ex-
tremity along the eastern county line of Armstrong and Venanga,
and thence through Warren to the state line of New York. In order
to secure as speedily as posslble a developement of this part of .our

Y




State so highly endowed in its Geological resources, I divided it for
the season into two sections, assigning to Mr. M’Kinney the duty of
aiding me in exploring the southern half and to Mr. Hodge the same
duty in regard to the northern portion. In that portion of the dis-
trict lying south of the Allegheny and Ohio rivers, about one half of
the data necessary to a thorough understanding of its economical
geology or useful mineral resources have been collected, while,
threughout - the rest of this extensive western region, a rather less
degree of progress has been made, in consequence of my not pro-
curing the services of Mr. Hodge until the two first months of the
season had elapsed. !

The sizth and last division of the State,includes all those parts of
Luzeine, Lycoming: and Centre counties, which lie north or north-
west of the base of the Allegheny mountain; also the northern two-
thirds.of Clearfield and. Jefferson, the eastern half of Warren, and
the whole surface of M’Kean, Potter, Tioga and Bradford counties.

“'The five large sections of the State previously enumerated, en-
grossed the attention of all the assistants in the survey and a very
large share of my own time, the remaining portion of which was
spent in parts of the region last designated. It was not practicable,
therefore, to undertake during the season a regular survey of the ex-
tensive counties in the northern part of the State, which, throughout
more than four-fifths of its surface, is an unbroken wilderness, requi-
ring for the examination of its little known, but inexhaustible re-
sources, a party specially equipped withi tents and other acconimo-
dations for subsisting in and traversing its dense forests. The extent
of my observations in this quarter of the State, has consisted in a
personal reconnoisance made during a few weeks in parts of Warren,

- M’Kean, Jeﬂ'ersbn, Clearfield and Centre counties, with a view of
ascertaining the best mode of overcoming the peculiar difficulties
which the wilderness character of the region presents to accurate
Geological researches, and of planning for the future seasons of the
survey a systematic exploration of its well-stored coal fields. Enough
was discovered of the Geological structure and peculiar topography
of this portion of country, to enable me to determine the most eligi-
ble method of conducting a detailed examination, and to authorize
the conviction, that the real extent and position of its mineral wealth
can be satisfactorily ascertained, within a period as brief as will be
waated for the survey of the other districts of the State.
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Many reasons suggested the propriety of distributing the corps of
assistants in the manner above designated. It was desirable to afford
te every part of the commonwealth, as far as practicable, the advan-
tages of an early survey of its own peculiar mineral resources, and
a simultaneous exploration of several districts is obviously the -only
mode by which, in a limited namber of years, the requisite degree of
precision can be attained. Each district has 2 more or less different.
oless of deposites disposed in a special order, not to be witnessed
elsewhere; it has also a different topography, which when adequate-
ly studied affords ofientimes a valuable clue in tracing its mineral
deposites ; while, on the one hand, it has its peculiar difficulties that
demand much local knowledge to surmount, and on the other,-fes-
tares calculated to lead to useful discoveries, if familiarly understood.
By allotting, therefore, a particular range of country, as far as possible,
to each individual in 'the corps, and restricting his explorations te that
alone, until he shall have mastered its geology and mineral resources
in all their local details, an important economy of time is effected,
and increased accuracy in the results is insured. :

Having adopted this systtm, my own duties have consisted in
. visiting every district several times in the season, in regular rotation,
and in personally superintending the explorations as they proceeded.
This plan tends to remove the difficulties in the investigation as they
arise, by contributing the experience and information gained in the
other quarters of the State to any particular case to which they may-
apply. It ensbles me also, without loas of time, to institute when
necessary a iresh series of measurements, or if the work be much
retarded by loeal intricacies, such as occasionally oceur, to concen-
trate an increased number of assistants to the point., While thus
superintending and directing these investigations, I deem it my duty
to review in person every portion of the field explored, which pos-
sesses the least share of practical or scientific interest ; so as to be
able, while checking the results of the-assistants, to satisfy myself by

personal observation of the facts and conclusions with which they

continually furnish me,
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- CHAPTER IL

!

& GENERAL SKETCH OF THE OPERATIONS OF THE sURVEY IN THE ¥
' TRICT'S SOUTMEAST OF THE ALLEGHENY MOUNTAIN,

SECTION 1.

Of the first oruuth-eactm district, embracing the- oowfyt‘yiu‘
v to the south-east of The Kittatinny valley.

The south-eustern or first district.in the foregoing Geologieal divi-
dion of the State, comprehends all the region which lies to the south-
east of the great limestone belt which ranges through the Kittatinny
or Cumberland valley, orin ether words, it is beunded on the north-
west by the north-western base of the chain of hills called the South
mountain. The rocks which appertsin 4o this populous and highly
favored section of our State are of several descriptions, as follows<
eaeh presenting several variesies and embracisg minerals of more or
less wtility and interest. [First, various species of the s called pri-

mary sitatified rocks, ugemmd&,hlechu,a—y-hnmo'

Jimestone or marble, serpentine, &o.

. Secondly, unstratified crystalline rocks of undoubted igneous
'origin, as granite and sienite, both of them usually in thin veins, and
‘also greenstone, basalt and other species of trap rock penetrating and
overlapping the primary aad seeonduy strata in dykes and ridges of
‘considerable magnitade.

Thirdly, rocks of sedimentary origin ef the class called secondary.
Some of these claim identity with the lower formations of the great
Appalachian series of strata, more fully developed throughout the
vést of our State, to the north and west of the South maantain, while
others belonging to deposites of a somewhat more modern era, their
materids having been brought together after the strate, embracing all
our cosl seams, were upheaved to form part of ‘the dry land. Of
the former are the sandstones designated as formation No. I, of our
Appalachian series ; these compose a-considerable portion of the rocks
of the South mountain. Next the limestones or formation 11, of the
same series ; these otcupy mearly all the central tracts of Lancaster
countys Ludy, the slats of formation THI, identical with the slate
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rocks of the north-west side of the Kittatinny valley, but confined in*
this district to a few small valleys subordinate to the chain of hills im
that part of the range which is east of the Schuylkill river.

The other group of secondary rocks in. this district composes red
shales, and red and grey sandstones, and several varieties of conglo-
merate, all belonging to one series of deposites of a date posterior to
the coal, and ecenpying a long and irregular trough extending across:
the State from Maryland to New Jersey, through the counties of

‘Adams, York, Dauphin, Lebanon, Lancaster, Berks, Chester, Mont-

gomery and Bucks. To these rocks I propose to give the name

(for convenience sake) of middle secondary strata, in contradistine-

tion to the Appalachian formations on the one hand, which are une-

quivocally our lowest secopdary forations, and on the other hand

to the green samnd deposites of New Jersey, Delaware and- some of

the southern states- which constitute the uppermost secondary strata.
of our country.

The primary rocks of Pennsylvania, whieh are confined exclualvo-'

-y to this south-eastern division of the State, are spread over a very

limited area, probably not exceeding one-fifth of the surface of the

district. They extend in two distinet and nerrow belts from the .

Delaware river to the Maryland state linerocourriqg in the south-
eastern tract in one continuous range, but. appedring in the north-
western one only in insulated patches in. the chain of hills called the
South Mountain, ,

The mere southern of these belts commences at 2 spot in New
Jersey abeut six miles north-east of I'renton, where the primary
rocks emerge from beneath the overlapping red strata of the middle
secondary series. Commencing in a narrow point, they gradually
expand in width as they range south-westward along. the southerm
border of the State and- the adjacent parts of Delaware and Macyland.
The south-eastern margin-of these primary rocks crosses the Delaware
river a little below'the bridge at renton, and passes by Bristol, Phi-

Jladelphia, Chester and Wilmingten, keeping parallel with the general

eourse of the river, separated from it by a narrow fringe of overlap-
ping diluvial and alluvial deposites of rarely more than a single mile
jn width. The northern margin, commencing at the aame point in
New Jersey, crosses the Delaware about a mile and a half above
Trenton, and stretches in a somewhat undulating line south of west
3o 28 tojmest the Schuylkill about two miles below Norristown and
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tthe Susqueélranna at Turkey Hill, below Columbia. ‘Between ihe
Busquehanna and the Marylaad state line, its course is rather more
_ wouth- westerly.

".The long wedge-shaped tract lnere delineatedl, has not as yetbeel
sraversed with -a view to that minute and systematic examination
-whichat demands. It offers for Geological exploration many useful
and interesting materials, among which are belts of gneiss and sienjtic
rap rock Tor building, ‘with- a' formation- of crystalfine marble ‘in

. much request for thre higher purposes of architecture, besides mamy
'exposires of serpentine beds of whetstone and localities of valuable
-and curious minerals, such as the ores of iron, manganese and ¢hrome.
*The investigation of the Geology of this belt of country and its min-
eral contents, will form a part of the business of the survey during the

 wapproaching season. The.primary rocks of the South mountain
show ‘themselves principally in the part of :the:chain which lies be-
4ween the Delaware and Schuylkill rivers. They are largely de-
veloped throughout.all that pottion of the same range of hills which

«crosses New Jersey and New Y ark under the name of the Highlands,

but they gradually disappear in going south-westward after we enter

JPennsylvania, especially as we approach the Schuylkill.

hetween the two above mentioned rivers, the South mountains
~contain both the primary rocks and the lowermost formations of our
‘Jower secondary or Appalachian series, or in other words, the sand-
_ stone which I have designated in my last annual report as formation
No. I, the limestone, formation II, and a little of the slate, formation
911 ; -west of ‘the SchuylKill, there is an insulated tract of primary
rocks occupying an area of about nine miles in length by two ‘and a
Aalf in widih, commeneing ata point.about-seven miles west of Read-
ing and ranging alang the southern side of Millbough hill, through
-a small part of Berks and the ad;acent corners of Lancaster and Leb-
.anon..

There are a few other very limited patches of the primary rocks,
oonfined generally 40 the summits of the sandstone ridges through
which they seem to have been protruded by the ageney of those sub-
terranean forces of elevation, which have lifted wup those hills andl
-ilted their strata into the inclined attitudes in which we behold them.
Some of these occur in the chain between Allentown and Reading.
That part of the South mountain which lies between Adams and
#ranklin counties, and which is a prolongation of the Blue ridge of
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Virginia, embraces a fir larger proportion of primary rocks, but s
€eology and Mineralogy have not yet been examined ;: the explora--
- tion of those counties in: the district, which lie south-west of the-
Susquehanas, having been unavoidably deferred. until the coming sea~

Fron oves in the primary rocks of the South mowuntwin.

‘Crytaline magnetic iron ere aecompanies the gneiss rocks of the-
South mountains in our State in several places, though the veins are-
much less frequent and extensive than in the same formstion in New
" Jersey. At Durham, omthe Delawars, it exists in eonsiderable quan-

tity, to all appeamance in. the form of regular veins of injestion, but:
these mines have not been wrought for many years..

At Mount Pleasant, in Colebrookdale township, Berks connty, the-
ore is extensively emcavated. It would appear to-lie in beds, or-
rather in regular veins, and to-be in truth, the magmetie ore of igne-
eus origim, in & rotten snd deeomposed condition..

Between the northern margin of the southern tract of primary
rocks, and the Kittatinny valley, nearly the whole surface, with the
exception of Kimited patehes of primary strata in the South moun-

" tains,. comprehending meost of the hills of that ehain, and the wide
plains spreading southwards ffom them, consists of the two great:
formations at the bottom of our lower secondary series and the over--
Jying red rocks of the middle secondary group.

SANDSTONE FORMATION NO:. L.

The white and:grey sandstone (formation I,) which is the lower
most of the two former, occurs abundantly in the South mountains
from the neighbothood of Allentown to the Schuylkill at Reading..

In Northampton and the eastern corner of Lehigh, the sandstone,
though occasionally met with on the fthnks ofithe hills, is subordi
nate in importance to the gneiss and other primary rocks upen which
it rests; but in Earl township, Berks county, it forms most of: the
higher Fills. Between the Schuylkill and Susquehanna rivers this.
rock is largely developed in several ridges; it forms the mass of
Millbough hill near Womelsdotf, reposing upon the gneiss rocks-
that lie to the south and sustaining imite turn the limestone stratas

" of the Kittatinny valley. The- relative portions of these three for-
mations are here well exposed Lt entirely covers the flanks and the
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sommit of the ridge called the Welch mountain, in t.ile eastern cor-
ner of Lancaster and the adjacent parts of Chester counties. This -

~

uplnfted belt commences about three and a half miles east of Morgan-

town, and terminates a little south of New Holland, having a length
of about fifteen miles. On the south it lies upon the gneiss, the line
of junction between the two racks following the foot of the ridge,
while on the north it is covered by the.limestone which overlaps it
to the very base of the hill.- West of Churehtown, in Lancaster
county, the sandstone 'has been brought to the surface, through the
overlying limestone “strata, in a hitle insulated hill, abount one mile
in léngth, and it forms another very similar low ridge of about the
_same dimensions near Neffsville, where its strata dip away in oppo-
site directions from the summit of the hill, forming thus an anticlinal
axis, as it is termed, along its centre. Again, in the western part of
Lancaster county, this sandstone has been protruded through the
limestone in the form of a bold ridge of hills which crosses the Sus-
quehanna between the towns of Columbia and Marietta. The most
eastern exposure’ of the rock in this tract, is near the village of
Hempfeld, three and a half miles from Lancaster, from whence the
northern border of the stratum extends northward for about a mrile to
* the White Horse tavern, and thence sweeps westward and southwest-
" ward, following up the valley of Kauffman’s run, from which it
stretches nearly westward to the mouth of the Chickasalungo creek.
. Its southern edge passes the village of Mount Pleasant, whence it
extends with but litle undulation to the Susquehanna, which -t
erosses not far above the bridge at Columbis. A little below that
town, and also at Marietta, the sandstone beds are seen alternating with
the lower strata of the next superior rock, the limestone (formation l,)
exhibiting a southern dip at the former place and 2 northern one at
the latter. Bome of these upper alternating beds ef the sandstone,
graduate into a material which is in some places nearly a pure slate ;
in-the bold exposure of this formation onjthe Susquehanna, we be-
hokl abundant evidences of the change which this rock has under-’
‘gone in its texture from the heating action of the veine of quariz
which have been injected into it from below. Some of these veins
of quartz bear a marked analogy to those which, in the southern
states, contain the gold aresemblance which has excited hopes from _
time to time that this enticing metal might reaily be present in some -
quantity within our State. But a careful analysis of the most promis-
ing specimens, not only frem the locality on the Susquehanna, but
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from several others in York, Lancaster, Chester and Berks counties,
* has assured me that any dreams of riches from such source must
prove wholly delusive, no appreciable quantity of the metal having
been hitherto detected. The copper mine ridge consists throughout
the chief part of its length of this sandstone formation, and some of
the hills bordering the western part of the limestone valiey of Chester
county on the north, would appear to contain the same rock. But
this belt of country near the southern primary range has not yet been
minutely traced.

'

Iron Ore.

.

~ This Jowermost stratum of our secondary series is occasionally

the repository of very valuable collections of iron ore, one very ex-
tensive and rich deposite of which oecurs upon it on Chesnut hill,
about four miles from Columbia. It lies in a basin-shaped depres-
sion in the rock and is sometimes confusedly mixed with sand, clay
and steatitic matter, and sometimes lies surrounded by a less propor-
tion of foreign matter in nearly. horizontal beds. Large bodies of
similar ore, technically termed the brown argillaceous iron ore, are
associated with this sandstone or appear at least to have been derived
from it, in several places near the South mountain chain, especially
along the southern side of the Kittatinny valley, in Lehigh, North-
ampton and Lebanon counties. A little iron ore has been found in
it in the Welsh mountain near the tumpxke, but not in sufficient
quantity to be valuable.

LIMESTONE FORMATION MO, II. .

Resting upon the sandstone just described, the next formation in .
the ascending order is the valuable blue limestone stratum which oc-
cupies nearly one-half of the entire area of Lancaster county. This
is the same rock with that which was described in my last annual re-
port, as extending along the southern side of the Kittatinny valley,
throughout its whole length, and which is there designated as for-
mation H, in our Appalachian system of strata, It covers a large -
and important tract in the district south-east of the Kittatinny valley,
spreading over the broad and fertile plain which extends in an east
and west direction through the central townships of Lancaster and
York counties. The éastern limit of this great expanse of limestone
is about three miles east of Morgantown in the southern corner of
Berks county. Its south-eastern margin extepds from thence along
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the horthern base of the Welch mountain, which it follows to its
western end, near New Holland, in contact with its white sandstone.
There the limesione doubles round the end of the ridge and spreads ’
eastward through the southern half of Salisbury township into Ches-
ter county. From Chester eounty, the southern limit of this rock
follows, first the northern base of the Mine hill as far as Strasburg
township, after which it courses along the foot of a chain of low hills
in the same westward prolongation to the Conestoga creek ; it then
descends along the valley of this stream as far as the north-eastern foot
of Turkey hill, around the various spurs of which it winds until it
reaches the Susquehanna river -at the mouth of Wister's runm.
Throughout this course the limestone lies in contact either with the
sandstone (farmation I,) or with the gnejss or talc slate-rocks of the
primary class. The northern margin of the limestone starting at the
same .point near Morgantown, ranges westward across Lancaster
county in a sbmewhat undulating line to the Susquehanna, which' it
crosses immediately above the village of Bainbridge. Lying to the -
north of this large expanse of limestone, and separated from it by a
long tongue, as it were, of the red rocks of the middle secondary
series, are two other valleys of the limestane, the eastern one contain-
mg the waters of the Cocalico creek, and the western one the Mora-
vian towns of Litiz and Manheim. The limestone along its whole
northern limit, between Morgantown and Bainbridge disappears be-
neath the overlapping strata of red sandstone of the middle secondary
series, the beds of which may be seen resting upon it in an uncon-
Jormable position, having generally a dip toward the nerth at an angle
of from fifieen to twenty-five degrees. : There 1s evidence that these
newer or middle secondary rocks once spread themiselves southward
over- the limesione much more extensively than at .present, the de-
structive agency of a heavy current of waters having removed a large
tract of the uppermost formation. 'To the same action we may refer
the peculiar bench or terrace which the overlying red sandstone uni-
formly presents along its margin rising from thirty to forty feet above
the plain occupied by the limestone. The removal of the upper
rocks at a pomt about four miles west of Manheim has laid bare a
small and narrow pateh of limestone upon Chlckasalungo creek, net
- much exceeding half a mile in length. - '
This valuable formation likewise shows itself in a few confined
valleys subordinate to the South mountain, in - the neighborhood of
the Delaware and Lehlgh rivers ; 2one of these tracts ascends the val-



ley of Durham creek from its mouth as far as Springtown, the cal-
carious rocks showing themselves even to the west of the Hellers-
town road ; another belt of it pursues the valley of Saucon creek to
its very head, almost two miles north-east of Shimersville. A narrow
strip of the same rock is seen along the Little Saucon creek for about
three miles above its mouth. Further towards the south-west the
limestone is less abundant, being seen only in small and detached
exposures. It occurs thus in several localities in Upper Milford
township, Lehigh county, and in Hereford township, Berks county,
as far as the point where the chain of hills divides. The valley here
formed, constitutes parts of Oley township, which consists of the
limestone in the eastern and southern part, and of the overlying
slate (formation IIL,) in the northern and western part. The lime-
stone also occurs at intervals along the northern margin of the red
sandstone. In some of these exposures, as in‘Douglass township,
the limestone is seen in ilnmediate contact with the overlying red
sandstone, and in several neighborhoods, as for example, at the south
base of Neversink hill below Reading, the very singular, coarse, va-
riegated conglomerate which in this part of the State forms the up-
-permost bed of the middle secondary group, may be seen dipping
directly against the highly inclined strata of the limestone.

MIDDLE SECONDARY RED SANDSTONE FORMATION.

We come now to the red sandstone formation which stretches
through the central and northern portions of our south-eastern dis-
trict in a long and irregular tract from New Jersey to Maryland. . As

a group of rocks, this is one of the most remarkably uniform in -
* respect to its materials and appearance, in our country. It consists
of dark reddish brown sandstones, almost invariably argillaceous, of
soft crumbly brown shales and coarse conglomerates, frequently of
very heterogéneous composition. The prevailing, we might say the
almost invariable direction of the dip of these strata is towards the
north at angles varying from fifteen to twenty-five degrees. The
lower beds, or those which show themselves along the southern
edgeof the tract, consist most frequently of rather coarse sandstones
alternating with red shales, the sandatones being formed of somewhat
angular fragments of quartz, felspar and other ingredients of the
neighboring primary rocks, cemented by a paste of brown argilla-
ceous matter. The central parts of the formation consists more ex-
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.clasively of brown shales and brown argillaceous sandstone, while

the uppermost beds, occurring along the northern margin of the

formation, have frequently the character of cogrse conglomerates,

made up of pebbles derived from a very great variety of rocks, chiefly

those which occur at the basg or on the sides of the .adjaceut hills of

the South mountain’chain. Where a large proportion of the pebbles

are of limestone and the cementing red earth which unites them

contains an adequate quantity of the same materials, the rock pos-

sesses the character of a marble, being susceptible of a .good polish .
and resembling certain highly variegated breccias.

Of this character are the beds of this rock near the Potomac nvér,
which furnished the columns in the House of Represeutanves and
the Senate chamber of the Capitol at Washington. ~ The same rock

~occurs in the vicinity of Reading, and at many other places along
the same line, crossing oyr State, and in every respect seems equally
well fitted for the purposes to which the so called Potomac marble
‘has been applied. The hardnéss of some of the pebbles and the
«consequent difficulty of dressing and polishing this rock will account
for its not having been hitherto wrought as an ornamental marble in
our State, but it is possible that by a judicious applicatioo machm-
ery it might be profitably worked.

Though this conglomerate constitutes the uppermost mémber of
the red sandstone group in various places, both in New Jersey-and
Pemmsylvania, there are other neighborhoods, where, for example,
near Bainbridge on the Susquehanna, it would seem rather to occupy
a position at the base of the series. All these rock of the middle
secondary date of which the arglllaceous red and brown sandstone is
the predominant and characteristic variety, appear from numerous
geological indications to have been produced at a period subsequent
to the elevation of the lower secondary strata, including the coal de-
posites. They seem to have originated in a long narrow trough or
bay which had its source at least as far south as the central lutitades
of Virginia, and which probably opened into the ocgan somewhere
anear the present positions of the Raritan and New York bays.—
"T'heir materials give evidence of having been swept inlo this estuary
or great river from the south and south-east, and hence the almost uni-
wersal dip or inclination of the beds towards the north-west, a feature
clearly-not produced by any uplifting agency, but assumed originally
at the time of their deposition im consequence of the direction or
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sct of the currents, which laid them down layer afier layer. Witk
the exception of one or two fossil fishes found in this formation in
New Jersey, I am not aware that any animal organic remains have
Been hitherte met with in any part of the stratum, and hence it be-
eomes diffieult to assign its precise place in the general series of
Geologieal formatiens.  Relics of vegetation are, however, occasion-
ally found, especially under the form of highly compaet and bitum-
mous lignite, the transverse seetion of which bears no remote resem.
blance te some kinds of eamnel coal, while the longitudinal seetiow
exhibits very distinctly the fibrous structure of the wood whence it

" . has been formed. This lignite occurring sometimes in seams of two

or three inehes thickness amid dark shales, has been a fertile source
" of delusion ; some persons having been jnduced, by the hope of
finding valuable coal mines, to expend both time and substance in the
search. All the Geologieal facts produced during the survey of this
formation, discountenanee the notion that it contains any coal. K
seems 1o have eriginated at too late an .epoch for the production of
eoal, the cenditions under which its deposites were swept together
being apparently inimical to the accumulation of a sufficient quantity
of vegetable matter; the detached fragments of plants which we
meet with in the form of lignite, having evidenty been loo:ely drif-
ted into these sediments from the land.
The general limits of the red sandstone formation, as far as regards
the region between the Delaware and Susquehanna rivers, are as fol-
ws: Its southern margin, crossing the river about a mile and a
half above the town of Trenton, runs nearly westward to the Sehuyl-
kill, passing abeut two miles south of Noristown ; it there extends
by Valley Forge and Kimberton to French creek, the course of which-
it follows nearly to the county line of Chester. It passes ahout half
. amile te the nerth of Morgantown, Churchtown and Hinkletown, and
goes through Millport to Buchanan’s run, where it suddenly folds back
-and runs towards the north-east, through Ephrata te Reamstown.
From the last point it sweeps in a regnlar eurve, first towards .the
north-west and afterwards the south-west, cresging the turnpike at
Middle creek. Reaching Hammer ereek # descends along the
eourse of this stream to Erb’s mill, where it turns again westward,
passing about a mile {o the north of Litiz, and reaches in the same
course Manheim. Here it goes once more towards the east, which
direction it pursues as far as Buchanan’s run, where, howeyer, it again
turns westward, eontinuing in that course uninterruptedly to Spring-
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§eld, at which place it makes another short flexure but soon resumes
its western range; passing one mile and a half south of Elizabeth-
town, and thence nearly in a straight line south-westward to Bain-
. bridge on the Susquehanna. From the Delaware river at Trenton to
the Warwick mine, near the head waters of French creek, the red
sandstone stratum everlaps the gneiss and other recks of the primary
‘class. From the latter pomt it ranges in contact with the white sand-
stone of ‘the Welch mountain, but on entering Berks county and in-

T its course_across the whole length of Lancasler county, its southern

‘argin is every where in junction with the limestone. The northern
.border of this middle secondary formation, beginning at the Dela-
ware near Durham, if traced westward across our -district, will be
foynd to pass about one mile south of Spripgtown and one mile north
of "Cooperstown to the Hosacock ereek, where the road crosses itia
Upper Milferd townshlp It then runs a little to the south of Mount
Pleasant iron mines, passes Boyerstown, crosses the Perkiomen one
. mile south of the Black Bear tavern, and meets the Schuyihll about
iwo miles south of the town of Reading. The Potomac marble or
calcareous conglomerate occupies several long narrow tracts along the
dine just traced; one a litde below Springtown, another on the Mana-
tawney creek, and a third on the Limekiln creek. It has already beea
alluded to as occurring on the Schuylkill below Reading. From this
latter point, the northern edge of the sandstone stratum extends with
a slight undulation in a nearly: western direction 1o the south-western
. «end of Millbough hill, everlapping first the limestone of the Kittatin-
ny valley, then primary rocks, and finally the white sandstone of the
Aill.  From Millbough hill its range is a little south of west, through
Sheafferstown, past the Cornwall iron works and thence- along thre
turnpike to Camphlestown, from which it takes a nearly straight
course to Highspire on the Susquekanna. Between Millbough hill
and the Snsquehanna, the red sandstone formation’ lies every where
in contact with the limestone of the Kittatinny valley.

* TRAP ROCKS.

_ The red sandstona formation embraces numerous ridges and dykes
of trap rock, indeed nearly all of this rock which is contained in our
State is confined to the area occupled by that stratum. It occurs prinei-
pally in the north-eastern half of the tract. The trappean matter
‘brought to the surface in 2 sta&e of fuuon, through ¢he dislocated red
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sandsione beds, gives frequent evidence of its having had a héas
which has entirely changed the character of the shales and sand-
stones, which have sometimes the aspect and texture of an over-
baked brick or tile. The Conewago hills consist of the trap roek in
" several varfeties, both fine grained and coarsely crystalline.

TRON ORE IN THE RED SANDSTONE FORMATIONS..

There are several places in the red sandstone tract, where irow
ore exists. iu greater or lessabundance. The three principallocalities
between the Susquehanna and Schuylkill, are the Cornwall mine in
Lebanon county, Jones’ mine about three miles from Morgantown in
Betks county, and the Warwick mine six miles north-east of the same
place on Freneh creek in Chester eounty. The Cornwall mine is
extensive and y"ields ore of very considerable richness, which, how-
ever, contains a small proportion of copper. The mine near Morgan-
town, though formerly wrought lo some extent, is now of compara-
tively little value, ‘L'he ore is mixed with carbonate aud silicate of
eopper, the excavation havmg osiginally been undertaken as a copper
mine. In the Wa:vqncl. mine the ore is apparently of good quality,
but hard. A mixture of this and the previously mentioned ore 18
said to yield a very good metal.  All the three iron mines here enu-
merated, occur in the red sandstone, but in the immediate vicinity of -
dykes of trap rock. The ore is manifestly of igneous origin, much
of it being crystalline and magnetic, and appears, like the trap, to
have been injected into the sandstone in a melted condition.

This proximity of the ore to that rock, suggests the same practical
rule for its disecovery which applies te the copper ores throughout
our State and New Jersey, namely: that we should seek for its exter-
nal indications either immediately along the base of the trap ridges
or within a short distance from them. Similar iron ore occurs in
the district between the Sehuylkill and Delaware rivers, in the red
sandstone. The principal mine in thisregion is Fegeley’sat Boyers-_
town, not at present in operation, in_the vicinity of which there is
another mine (Rhodder’s) in which the ore is magnetic., Numerous
details regarding the ores and other useful materials eonnected withe
the red sandstone traet of the State, are reserved unavoidably for the
more ample pages of the final report.

The opportunity wilt then be embraced for mtrodl.cmg many par.
ticulars respecting alk the various substances of any econamical value.
. / .
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which appertain to the several formations already described, among
which are all the iron ores of the South'mountain, whether associated
with the gneiss rock, the sandstone formation I, or the limestone for-
mation II; also useful building matexials, including ornamental mar-
bles, the whetstones of Hereford township in Berks county, and clays

for brick making, and whatsoever else may be deemed of pracucal
) nmportauce.

SECTION s2.
Géneral sketch of the operanons in the aecond or north ea:tcm Ap:
palachian district.

» 'The operations of. tbe silrvey in the north-eastern half of the. Ap-
palachian region of the State, have been principally restricted during
the past season to our middle and southern anthracite basins ; the de-
tailed exploration of which was systematically entered upon in.
the previous’ year.  Aided in this part of the survey by two of my
assnstants. who have taken an active part in the examination since its
commencement, I have been enabled to carry on, without interrup-
tion’or change of plan, the investigation of this highly important and
intricate region, giving to the work as it advances, such increase of
“accuracy in its details, as reiterated observations can alone secure in
a country possessing its péculiar and complex structure.

For'a more full account of the object and the nature of the mga-
' surements performed in the course of this investigation, among these
several ‘coal basins and their individual seams and strata; I must refer
the reader to my second annual report on the survey. I may how-
ever state, that our recent researches in. this region have been con-
ducted with a view to delineate as accurately as possible, the boun.
daries of the several eeal basins, to ascertain the relative position, and
trace the actual range of each of their important beds of coal, and
o discover the existence and trace the direction of all important axes
of elevation, and all great dislocations by whose agency the strataare
displaced from their regular course, and thereby the hopes and laborl
of the miner too often frustrated. .

In order to accomplish these objects, several dlstmct species of in-
vestigation have been resorted to as necessary.
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First. The topography of the region has been critically examined,
and the essential dependence which exists between even its lesser
features and the Geological structure at each place, carefully studied,
as necessary to the construction of a Geological map of the whole on
a large scale, showing the limits of each basin, the position and 1ange
of its principal beds, and of the more influential lines of disturbance
affecting the strata, )

Secondly. The superficial evidences, embracing an examination of .
the external characters and dip of the strata have been systematically
collected with. a view to show the presence or absence of coal mea-
sures, and to identify and trace the soveral beds.

Thirdly. A series of parallel lines at right angles to the course of
the strata, have been measured and levelled, in order to ascertain more
strictly the boundaries of each basin, and the true situation as far as
possible of each coal seam, and to detect any increase or diminution
i the breadth and probable depth of the former or in the mutual dis-
tances of the latter, and to impart additioual precision to the section-
al drawings, which are to elucidate these points, by procuring correet
outlines of the surface. .

When it is understood by what invariable relations the Geographi-
cal and Geological structure of our Appalachian region are connected
together, the necessity for this first preparatory operation, the con-
struction of a map, on which to lay down our results, will become
obvious. Of those at present in use; the best are well known to be
defective, and for Geological researches, where slight variations in the
course and shape of the mountain ridges and axes of elevation are
found to correspond with important changes in the position and di-
rection of the strata, they may be considered as wholly useless.

Abstaining from all minute and local details referring to particular
mines or individual coal beds, as not spited to an annual report, from
which the indispensible illustrations of maps and sectional drawings
which will accompany my final report are necessarily excluded, I
shall confine my remarks on the present o¢casion, to a description of
the position-and range of the several leading anticlinal axes of our
great southern and middle coal fields; or what is the same thing, to a
rapid specification of the approximate boundaries of the coal meas-
ures, in the numerous lesser basins or synclinal troughs into which
those axes subdivide the whole anthracite region. The information
imparted in the few following pages will tend, I trust, materially to
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aid the examinations of those who are aiming to determine the
important question of the existence or absence of coal upon their
lands, and if closely attended to, may essentially assist the explorer
in ascertaining the true limits of the coal, especially in some of
the less known basins. If it should deter ‘even a few from the
wasteful expendmues, and many ineffectual enterprises for estab-
lishing mines in neighborhoods where the -position of those axes,
and the appearance at the surface of the lower strata, prove, cven
without assistance from ‘other Geological evidence, that no coal
measures can exist, I shall deem it of more general utility, than any
thing in the shape of local details that I could offer in the narrow
limits of the present brief report.

.In the attainment of this_object, comblmng also careful observa-
tions of the soil, thé dip and character. of the rocks, the position and
number of the coal bedsand deposites of iron ore, the greater portion
of the past season has been occupied. The other portion of our
time was employed in the collecting of ‘specimeris, the tracing of
coal beds, and in more minute -observations on the disturbances of
the strata, made both on the surface and under ground in numerous
tours of inspection, for this purpose, through the mines. In: the
Beaver Meadow district, two parallel andlong lines of levelling have
‘been completed between seven and eight miles apart. One of these
measurements was commenced upon the Spring mountain, opposite
the town of Beaver Meadow, and carried in a direction north, twenty
degrees west, or nearly at right angles to the range of the strata, and
made to terminate on Buck ridge six and a half miles distant. The
other was commenced upon Buck ridge, opposite the Sugarloaf moun-
Aain, and directed south, twenty degrees east, to its termination upon
the Spring mountain, near its western extremity.

The coal deposites of the anthracite region admit of a natural and
scientific division, into four distinet groups. First in extent, though
not at present in importance, we have the great northern basin,
extending from a few miles north of Carbondale on the Lackawan-
nock creek to the Knob. mountain, where both boundaries of the ba-
sin near their south-western junction are brokenthrongh by a notch,
giving passage to the river Susquehanna.  Separated from this basin
by the great anticlinal axis of the Wapwallopen hills, by which the

_rocks of our formations VIII and IX are brought in succession to the
surface, we find the eastern cr' middle anthracite coal field composed
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of eight narrow basins, lying contiguous to each other and contain-
ing the lower coal beds of the series, one of which is of great size
and importance.

Cut off from these last by the deep red shale valleys of the little
Schuylkill, Catawissa and other streams, but situated nearly in the
same range, we have the coal fields of the Mahanoy and Shamokin,
compesing our next natural group of basins. And lastly, south of all
these and separated only by the high antielinal axis of Broad moun-
tain, lie the Broad mountain, Mine hill and Pottsville coal basins,
the last extending eastwardly to Mauch Chunk and westwardly to
the neighborhood of Pinegrove;, where it divides into two branches,
the northern one, under the name of Wisconisco mountain, exten-
ding westwardly several miles beyond the county line of Dauphin
and Schuylkill, to Liykens’ valley ; and the other embraced between
the Stony mountain, and a continuation cf the Sharp mountain,
reaching nearly to the Susquehanna river. From Geological evi-
dences too numerous and striking to be questioned, we infer that all *
the coal deposites of our anthracite region with their associated rocks,
owe their present more or less inclined posture.and their limits, to

the influence of two grand causes, namely subterranean elevation -

and the superficial denuding action of a deluge. Keeping in view
the joint operation of these forces, we are enabled to explain as their
natural and necessary consequences all those singular positions and
complicated disturbances of the coal measures which are so apt to

degeive the calculations of the miner, and to elude the researches of

those who have adopted their ideas of the structure of all coal ba-
sins from the simple forms of the celebrated European coal ﬁelds.
or the descnpuon in elementary books.’

As the natural result of the above mentioned cause, we find -our

. anthracite basins connected together into the groups abeve described.
The great stratum of conglomerate rock, formation XII, which is
found so remarkably developed in the Sharp and Bioad mountains,
may be seen underlying every coal field in the region, and indeed
points enough of connexion could be traced, which would show the
absolute identity of the conglomerate of the Beaver Meadow and
Hazleton region, with that of the Mahanoy, and of this again, with
that of the Shamokin and Broad mountain troughs, and of the latter
with that of the Mine hill and Pottsville basins. Between the con-
glomerate strata of M’Cauley’s mountain and Buck’s mountain, and
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between those of the Buck’s mountain and Wyoming mountain, there
is a wide interval, but we have ample Geological evidence to prove,

* that by the elevation of the lower strata which are here exposed, the

eonglomerate and its superincumbent coal measurcs being brought

~ within the influence of denuding currents, have been swept entirely

away, leaving no space between: fo show the original continuity of
the deposites of the now insulated basins. Commencing with our
eastern or middle district we find seven distinet synclinal basins of
the coal measures grouped in close connexion. “These may be com-
pared to a like number of long and narrow troughs, lying in contact
and parallel with each other. ‘Their range is south sixty-five degrees

* or seventy degrees east, though particular portions affected by faults

or by greater disturbances, present considerable deviations from that
direction. - These are either separated from each other in every case,
by parallel anticlinal ridges of conglomeraté rock, or when that has

.been -carried away, from a deeper denudation than usual, they are

then divided by narrow valleys of the red shale of our eleventh forma-

‘tion. This latter, is the common structure at the eastern and west-

ern extremities of the coal fields, where we find the coal basins ter-
minating abruptly in a prow-shaped foim, in those conspicuous

-mountain spurs or high promontories which stretch eastward and

westward from the elevated level of the coal field, into the lower red
shale valleys of the Lehigh and Cattawigsa. Between the two great
axes of the Nesquehoning mountain and the Wapwallopen hills, in
both of . which the sandstones of our formation IX are brought into
view, six ‘lesser‘ anticlinal axes.or undulations of the dip are discover-.
able. The most northerly of these lines of elevation in the strata,
crosses the river Lehigh, in the neighborhood of Whitehaven, and
passing about west, ten degrees south, terminates in the great bend
of the Little mountain, near Caltawissa. Upon the mnorth side of
this axis which passes through the centraltable land which unites
the Green mountain with the Buck’s ridge, we find the north dipping
conglomerates of a small coal basin occupying the summit of Green
or Hell Kitchen mountain. In the range of the ahove basin, but -
separated by an interval of six or seven miles, we have the Sugar-
loaf mountain, lying upon the north dipping beds of this same axis,
but containing no coal'measures. This latter eminence consists of
a mass of the red shale rocks in a nearly level position, capped with
a narrow plateau of conglomerate rock, about ‘one hundred feet in
thickness. Continuing our range still further westward, we find the
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small coal fields of M’Cauley’s meuntain, crowning an isolate ridge

of conglomerate, which has been at one time evidently continuoas .

with the conglomerate stratum of the Sugarloaf and of the Green
mountain. On the south dips of the above mentioned axis lies the
conglomerate of Buck’s mountain. Again, at.the junction of the two
‘branches of Black creek, we find evidence of another additional ele-
vation which may be traced ‘eastward through the long summit of
Black creek ridge until it is lost in the neighborhood of the Lehigh,
‘and westward through the Racoon valley, between the south Buck’s
.mountain and the Little Sugarloaf as far as the base of Little moun-
tain. Between these two axes lies the coal basin of Buck’s moun-
tain. Our third axis is that of the Council ridge, situated south of
the last line, about one and a half miles. This, in its turn, seems to
disappear eastward in the vale of Sandy creek, and westward in the
red shale valley at the foot of Little mountain. Between this and the
former, lies the coal basin of Black creek, a long narrow trough of
conglomerate, with a rather shallow deposite of coal measures, com-
mencing at the head waters of Black creek, and terminating in the

Liule Sugarloaf mountain, which lies between the two branches of
the Tombhickon creek.

The fourth in order, and ranging at a like distance south from the
last three, is an axis observable near the junction of Hazle creek
and Dreck creek, which we shall call the Dreck creek axis. This is
continued eastward through the centre of Pissmire ridge to the Le.
high, where it terminates. We may trace its prolongation westward
to the very extremity of Green mountain, and thence throngh the
Cattawiasa valley, in which it seems to expire. Between the Coun-
cil ridge axis and that last described, we find the valuable basin of
the Hazleton valley extending eastward to the extremity of Pissmire
hill, and westward to the end of the Green mountain.

'Our fifth axis ie the great one in the southern ridge of Pissmire
hill, passing near the town of Beaver Meadow. This line of distur-
bance traverses the valley of Red Shale, called the Indian survey
between Spring mountain and the north-eastern prong or spur of
Pissmire ridge, while westward, after leaving the coal field, it keeps

-along the south foot of Green mountain, until lost in the Catawissa

valley. This axes is the southern limit of the Dreck creek basin, a
coal deposite, which in depth and breadth is much inferior to that of
Hazleton, to which it is precisely similar in the topography towards

.

Y
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its east and west prolongations. In the red shale valley of Quakake
ereek, we find another axis which flattens out and disappears near the
crossing of the Beaver Meadow rail road, through this valley. It is
this disturbanee which causes the northern dip of the conglomerate
in the Spring mountain. Upon this sttatum, and upon the southern
dlppmg conglomerate of the Pissmire ridge, lie- the coal measures of
the Beaver Meadow basin. 'This 'is perhaps the largest and most
valuable coal field in the group, but is'at the same time the most dis-
turbed by dislocations and rolls of the strata. Commencing at the
town of Beaver Meadow, and proceedmg westward, we may trace the
rise and declensnon of several axes or wrinkles, caused as it were
by the upheaving and by the consequent inward pressure of the two
bounding masses of the conglomerate. Such is an outline of the
‘general structure of the eastern. middle group.

Our western middle group of basms, mcludmg the coal fields of
Mahanoy and Shamokin, presents some Tfeatures of a different cha-
racter. Owing to their position between the eastern terminations of
the two great axes or lines of elevation, those of the Roaring ereek
and Mahantango valleys, we find the anticlinal disturbances in this.
group of considerable size and consequence, dividing, the extremities
of the coal basins and thus causing them to branch oﬂ' into several
small spurs of a synclinal structure, which, however, communicate
uninterruptedly with the main valleys or coal basins. '

Commencing at the western termination of the great Shamokin
" coal field where the north and south dipping ranges of the conglo-
merate unite together, in a high knob Izetween eight and nine miles
west of Shamokin gap, we can trace as we go east, a regular basin of
coal measures of uncommon width and depth, disturbed only by a
single central axis of elevation, which does not-bring the lower rocks
to the surface. This axis will be found to assume its maximum ele-
vation and importance, uptilting the strata near the Shamokin coal
mines, when it soon begins to fall away towards- its eastern prolon-
gation, disappearing after- a distance of five or six miles. T'wo or
three other similar disturbances, but of less note, begin near Shameo-
kin gap and proceed castward in a parallel direction, but die away in
short distances and are succeeded by others of the same nature. About
the crossing of the Sunbury turnptke the valley presents an appear- -
ance of remarkable regularity in its topography, if we- confine our -
views to its weatern portion, but looking towards the east we perceive

.7 3
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the rising of two prominent ridges of nearly equal elevation with
those enclosing the whole coal field, and which prove upon examina-
tion, to contain the terminations of two great anticlinal axes or lines
of elevation dividing the coal field into three branches. The northern
and middle of these subordinate basins terminate abruptly in short
and high hills. The southern, however, contintes with a longer
reach along the southern side of the north ridge of the Mahanoy»
and thence after being completely divided by a breach or gap runs
out in the Head mountain, which is a dividing ridge of the Quakake
valley, lying almostin immediate contact with the Spring mountain.
In the proximity of these two latter mountains and their anticlinat
axes, we behold the natural link connecting our eastern and western
sets of coal basins. . Parallel with this last axis and in the same long
spur of the Mahanoy mountain, there is another diminutive trough
of the coal measures, which is, in like manner, an extended arm of
“the great coal basin of the Mahanoy. The central axis of Head
mountain, dividing these twolesser basins, is a low ridge of conglo ne-
rate rocks, which, if traced westwatd will be found to be identical
with the great anticlinal axis of Locust ridge which separates the two
main basins of Shamokin and Mahanoy. The great basin of the
Mahaney valley terminates westward in a knob of the main moun-
tain, forming the south boundary of the Mahanoy basin, at ‘a point
about two miles south of the Shamokin mines. - This knob faces
westward upon the Red Shale valley, which lies between the north
Mahantango ridge or Line mountain and the south boundary moun-
tain of the Shamokin basin.

From this point eastward, the valley gradua]ly increases in breadth
and depth as far as the western commencement of Bear ridge, when
it reaches its greatest expansion. The great anticlinal axis of the
Bear ridge, rising in the centre of this ceal basin, divides it into two -
large branches. The northern one of these, or the basin of the-
Shenandoah valley, if traced eastward, will be found identical with the -

" southern coal trough of Head mountain above described. The other
lying to the south of Bear ridge, after continuing eastward about five
miles is there subdivided by another similar axis but of less elevation,
The two troughs thus formed contracting and rising, extend east-
_ wardly into two long spurs or fingers, the more northerly of which
terminating in a high knob facing the south branch of the Quakake
“valley, feeds the sources of the Mahanoy creek. The southern of
these synclinal troughs on the other hand, heads eastward in a knob
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called the Hossasock mountain, reaching out from Mahanoy mountain
into the Locust valley. A third, but smaller basin also takes its rise
in this knob of the Mahaney mountain, and terminates near the sum-
“mit of the steep plane on the Danville and Pottsville rail toad. South
again of this last shallow trough, is another, taking its-rise in a knob
. of Broad mountain, which faces the Nesquehoning valley towardsthe-
east, being a coal basin of little depth or consequence at its origin, but
which may readily bé traced and will be found to be identical with
" the central basin of the Broad mountain. Tl basin which we men-
tioned as terminating at the head of the steep Mahanoy plane, would,
«if continned, pass’ into anarrow coal trough lying along the northern
edge‘ of Broad mouftain, and ending in a.shoulder or knob on its
western escapement epposite the junction of the Gieat and Little
Mahanoy creeks. The central basin of Broad mountain, (in which is
Spohn’s tavern on the turnpike,) terminates westwardly in a spur jut-
ting forward from Broad mountain towards Lykens’ valley. This
spur contains also the heading of a second very shallow and less ob-
vious basin lying immediately to the south of the former, but which

is of small consequence, as it seems to contain not even a remnant, .

of the coal measures. 'This, and a thirdstill narrower one may be
seen at the passage of the Centre turnpike over Broad mounta'mi It "
is doubtful if either of these three last mentioned mountain troughs
contains any considerable quantity of coal measures. Beside the
“spur of Broad mountain which. we have just mentioned as jutting
westward, two others are cpnspic\ious in the same neighborhood fac-
ing upon the Lykens’ valley. These two prominences of the plateau
of Broad mountain, (the most southerly of which ig the longest, ex-
tending itself several miles towards the west,) contain two branches
of the Mine hill coal basin. 'The central valley of red shale divid-
ing these two Knobs, contains an anticlinal axis which may be seen
terminating in the Mine hilt valley, about a mile west of Coal Castle.
The axis next south ofsthis, which may also be traced for a great dis- -
tance along the valley of Pine creek, and upon which this creek has
its source, is the true axis of the Mine hill, dividing the Pousville
from the Mine hill basin. ‘This in ils turn, teérminates in the neigh-
borhood of Tuscarora, where this basin 'of - Mine hill coalesces with
the great southern one, or that of Pottsville and Mauch Chunk.
Such is a general outline'of the districts which have been embraced
by our researches and surveyed in consnderable detall durmg the past
season.
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The great southern coal valley of Pottsville, hgs also been in many-
of its parts minutely explored. In the course of this investigation,
the situation of numerous important points was referred to a map; all
disturbances of the strata that came under notice, were traced as far
as ‘possible or to their terminations, and their extent and direction as-
certained, with a view to the discovery of the general laws, regulating
the disturbances of the strata in this intricate but valuable region.

Particular observations have been made, with a view to form an
opinion as to the capacity of the Bear ridge district, as a productive
coal field. ‘The present position of the Bear ridge tunnel, seems to
adapt it very perfectly for an opening and outlet to the main body of
the coal field north of it. The Bear ridge, is, a8 we have already
indicated an anticlinal axes, coming in from the Quakake or Locust
valley and dying out in the centre of the coal basin near Girardville.
This axis, from its origin at Girardville, increases in elevation east-.
ward, bringing up first the lower coal measures, to the surface, with
their coal beds as at the tunnel, and afierwards in succession, all the
conglomerates and other rocks to the underlying red shale which ap-
pear first near Brouse’s tavern, on the Catawissa road. At the tun-
nel we have two or three coal beds rising from the vale of Mahanoy
creek at an angle of from sixty to fifty degrees, which after saddling
the ridge, dip rapidly downward to the north at an angle, increasing
from ten to thirty degrees as we follow them more deeply. But in
addition to those beds which pass aver the ridge without fairly crop-
ping out upon the surface, we have upon the northern side and super-
imposed upon them six or seven others, many of which must be of
considerable thickness. 'The vale of Shenandoah, into which these '
north dipping coal beds descend, is a long narrow valley about one-
third of a mile in breadth, reaching eastward to the squrces of She-
nandoah creek, and westward to a htile beyond Girardville. The
dip of the coal measares upon its northern side which is formed by
the south flank of Locust ridge, is south. This, with the northern’
dip of the strata of the Bear ridge forms a regular synclinal trough
whose eastern prolongation terminates only in the end of the Head
mountain, of whose southern basin it is the true continuation. The
denudation in this basin opposite Bear ridge has been compar-
_atively small, a great. depth of coal measures still remaining on both
sides of the valley. So far as we may judge from external indica-
tions, these are remarkably regular and free from anticlinal or other




disturbances. Considering thege circumstances, we may readily
‘conceive, that great advantages would follow the completion of the
present partially finished tunnel through the Bear ridge. Not only
would all the coal beds of the south and north sides of Bear ridge be
made accessible to the miner, with an uninterrupted range to the east-

" ward for many miles, but the tunnel being driven at a level of only
sixty feet above the level of Shenandoah creek, might form on outlet
for all coal mines east of that point on either side of the basin.

A set of Geological specimens has been colleetod illustrating alt
the beds of the conglomerate, and the coal measures of the Bear
ridge and Mahanoy mountain. A large collection of fossil impres-
sions of the coal planw has also been gathered from the rocks. of the
tunnel.

In the great southern basin, the 'operauons of the survey during
the latter part of the season have been directed to the elucidation of
a subject of the greatest interest to the miner and the land owner in
this region; I mean the disturbances of the coal beds and their inclu-
ded strata. To this end, the dip, thickness and peculiarities of
stratification of the coal beds have been obtained at the principal
openings, their distances measured, their positions, as far as practies-
ble, traced upon a map of an:adequately large scale, and attempts
made wherever any hope of success appeared, to identify the beds
at distant openings. All the anticlinal disturbances wiich time per-
mitted us to trace, have also been carefully noted, and a number of
remarkable faults observed, with a view to ascertain, if possible, some
rule respecting their directions and influence upon the strata. . From
the large number of specimens taken during the last season from this
diatrict, it was deented unnecessary to collect many of these in the
southern basin, excepung in a few instances.

A few of the concluslons arrived at, will serve o explain the ne
ture and results of these investigations.

From the comparison of a great multitude of faets we are led to
conclude that the southern coal basin-throughout its whole length, is
traversed longitudinally by several great lines of disturbance, in the
range of which may be found a greater namber of faults, downthrows,
and longitudinal displacements of the strata and the coal beds, than
can be discovered in the belts intervening between them. Thes>
lines of disturbance are indicated either by regular aaticlinal eleva-
tions, which commence and terminate in distadces varying in length

3 ,
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from a few hundred feet to several miles, or by simple but sudden

changes of the dip, (the rocks not forming a complete axis) or by
. crushed coal seams where no disturbance in the adjoining rock is

visible,. Of the first kind of irregularity, the Bear ridge east of Port

Carbon and the axis of Peach mountain are well known instances ;

the second kind may be observed in the rather sadden change of in-

clination at the foot of Mine hill, from steep south dips of sixty, to
. gentler ones of ten or even five degrees south., For the latter, we
may refer for illustration to the beds of the barren tract and the faulty
portions of the Gate vein, Passing over the eastern portion of the
basin through which, indeed, anticlinal disturbances are well known
to pass, let us commence with the Sharp mountain at Middleport,
near Pottsville.

From this eastward to a point south of the above mentioned vil-
lage, the rocks of Sharp mountain being overtilted or inverted to-
wards the north, have a steep southern dip; at this point, however,
we find them changing to a perpendicular position, and from this
rapidly-to a north dip, then to0 a west, and again to a south one, the
last being gentle and not exceeding thirty degrees. In these chan-
ges, the southern or outward base of the ountain sweeps sharply
round in the form of a bold promontory, and the returning or northern
side of the spur contains the last mentioned southern dips.

Again repeated, but with less steep inclinations of the strata, we
"have the same series of changes, after which deviations, the moun-
tain assumes a course of forty-four degrees east of north for ‘snme
miles, and then continues in its ordinary range. It is easy to con-
ceive, without entering into theoretical considerations, that these dis-
turbances have been caused by the intrusion of two anticlinal axes
which have their origin in the Red Shale valley, between the Second
and Sharp mountain. These seem soon to flatten out end disappear
within a_short distance to the west in the coal basin, but in the
several anticlinal elevations and the numerous faults of the Bear
ridge, we have evidence of a disrupting effect prolonged much further
in that direction. We loose sight of this line of disturbance near
Port Carbon.

. Passing towards the western extremity of the basin, we perceive
two great anticlinal axes entering it from the west from Willians’s
valley, the southern and lesser of which is probably prolonged east-
ward, through the range of the barren tract, noted for the. crushed
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character of its veins of coal, while the other, a far more important
axis, passes along the central part of the basin, producing, as far as
’ - evidence goes, the Mimersville di§mrbances, (which may be seen in
. . certain coal beds worked by Spencer & Co.) and in others, less
known, some miles west-of these, and prolonging itself further east

ward intq the great Peach mountain axis itself.

Our next conspicuous range of disturbance in the cosl measures,
lies along the foot of the Mine hill, but is of a less striking nature
than the former. - By its influence, the flat beds of the Mine hill seem

' %o hate been brought (o their present posture. The crushes and .
' - volls in’ Neighley’s, and some other of the Mine hill workings, pre-
sent other examples of this line of dislocation.
- From the above and other analogoas details, we conclude that the
number of coal beds at present worked in thir district has been some-
.what aver rated, for, in no instance can a north diping bed be found,
.to which there are mot two related south dipping portions. Thus
the L.ewis and Spohn veins opened upon the workings of the North
Y » America company’s lands, must be considered as identical, having a
north dipping or perpendicular bed, and none other between them.
In consequence of this fact, all attempts to trace the Lewis and
Spohn veins as separate beds, either eastward or westward beyond
where they are already known, will probably prove abortive. One
vein alone can be hoped for, unless the dislocation is prolonged to a
jgreater distance than present evidence indicates.



SECTION 3.

A general sketeh of the ations of the survey in the thmf or
¥ cou%-ummr.ﬂppda?m dulrz

In conducting the examination of the third distriet of the State, or
that which is eccupied by the half of the Appalachian chaim, inelo-
ded between the Susgunehanna river and the southern boundary of
the State, the exploratien was begun at the north-eastern extremity of
the region in Union and Lycoming counti¢s, and purswed regnlarly
towards the south-west, following the couree of the formations. The
season was commenced with the survey of that pertion of Union
county, known as Buffalo valley, and as it was deemed judicious o
-eonfine our attention for the season, to a tract of moderate breadth,
the lower part of Union county, situated to the south of New Berlin.
and Jack’s mountain, was reserved for an ensuing year.

‘The strata underlying the bread surface of Buffalo valley, belong,
with the exception of one ortwo small patches of formation No. VIII,.
mear Lewisburg, to formations V and VI, the general composition
and prevailing minerak contents of which will be found described in»
the last annual report. :

As formatien V of our series, is the depository of the valuable and
interesting fossiliferous iron ore found in such censiderable abun-
dance in the eastern half of Montour's ridge, in Columbia ceunty, it
was deemed of consequence to the interests of Union county, to ex-
amine the red and variegated shales and sandstones of whieh this for-
mation consists, with all the minuteness compatible with the rather
obscure developements of the strata in'most parts of Buffalo valley.
A remarkably near approach to identity being discoveratle between:
the several members of this great fifth formation as seen in Buffalo
valley and in Montour’s ridge, it was not difficult to recognize, from
the examinations and measurements undertaken the previous year in
the latter neighborhood, the precise layers which should contain the
fossiliferous iron ore, supposing it to exist at all in- Buffalo valley.
This valley encompassed on the north and west by the terminating
spurs of the broad belt of mountain ridges that crosses Centre and
Miﬂin: counties from the south west, the lines of elevation of these
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hills prolonged seyond their extremities, are traceable as far as the
Susquebanna tiver, uptilting the strata in Buffalo valley, in such a
manner that theic beds are arranged in at least six nearly regular and
parallel troughs.

- Tn the upheaying of the strata along these several adjacent lines,
the soft rocks of formation V, as well as the equally destructible lay-
ers of the limestone which overlies it, have been subjedted to a very
wide spread action of the floods, which at one time evidently swept
down from the neighboring mountains, The consequenee has been,
that the uppermost of these rocks, the limestone formation VI, re-
mains in but two narrow belts in Buffalo valley, composing in the
one instance the limestone ridge south of Youagmanstown, and in

the other, Dale’s hill, directly west of Lewisburg. In each case, the

preservation of the limestone stratum has been the result of the trough~
Kke position of its beds, which has defended them from the currents
that have carried away the mere exposed portions of the rocks lying
mearer the lines or axes of elevation. Where the trough or synclinak
avis of Dale’s hill crosses thé Susquehanna, a narrow belt of forma-~
sion VIII has, from this cireamnstance, been also preserved, the dark

slate characteristie of the bottom layers of that formatien, having been

left about one mile north of the town of Lewisburg.

This undillating position of the rocks in Buffalo valley, apco;mts
for the great width over which a single stratum, namely, formation V,

* is there spread out. By repeatedly bringing to the surface the same

portions of the deposite, this feature greatly facilitates the search for
any imbedded mineral layers, such as the fossiliferous iron ore of this
formation.

But notwithstanding a long cuntinued and minute examination of
the rocks thus extensively exposed, the fossiliferous iron ore has
conly in a few places been satisfactorily developed, while in no instance
‘does it exist as a stratum of sufficient thickness to render it an object
of much intereat to the manufacturer of iron. No uncertainty can

< prevail respecting its position 1n the formation, which agrees entirely

with that occupied by the thicker band of ore of Montour’s ridge,
now extensively worked. In one instance, in which we have mef
with this ore, namely, on the farm of Messrs. Dersham and Rank,

" about three or Your miles from New Columbia, the apparent thick-

ness of the ore was about seven inches, which is not sufficient to in-
daco any attempt at mining it. "It was found in another case in the




same relative position, to the beds of the red shale and sandstore for-
mation, on the land of Aaton Chamberlain, but though the fragments
of the ore are numerous on the surface of his fields, no layer of the
mineral having much thickness has been discovered. Nearly one
mile south of Lewisburg, along the river side, several thin seams from
four to six inches in thickness have been found. They are very fos-
siliferous, being of the hard calcareous variety and would not jusify
the expense of mining them. The ore also occurs near Miller’s saw
mill, on Penn’s creek, on the property of Robert Shippen; but as no
exeavation has yet been undertaken, its thickness remains unknown.
Near this place there occurs a ferruginous bed of rather peculiar as-
pect. It consists of small particles of quartz, firmly cemented to-
gether by oxide of iron, and is between two and three feet in thick- -
ness.

Besides the fossiliferous ore now mentioned, which is peculiar to
formation V, we have met with an entirely different variety in several
places in the western pert of Buffalo valley, occurring in the same
formation, but to all appearance connected with. the shales which oc-
cupy a rather higher position in the stratum, than the calcareous fos-
siliferous beds associated with the fossiliferous ore. Thie variety is &
brown argillaceous ore, of a shelly and coarse honeycomb structure,
its cavities being usually occupied by an unctious yellow clay, the
predominant material of the soil in which it rests. An ore very simi-
Iar in structure and composition occurs in our formation VIIL, i
Perry county, and a varfety somewhat analogous, is to be met withk
quite frequently in the slates or shales of the bitumimous coal mea-
sures of the western and northern counties, where the kidney ore has
acquired nearly the same aspect at the outerop of the strata, by the
decomposing agency of the atmosphere. A mine of the kind of ore
sbove spoken of, occurs about one mile south of Miller's saw mill,
and has been somewhat extensively worked. Another deposite of
the ore similar to the last in character and in its geological relations,
occurs about six miles west of Millers’.

After the detailed examination of Buffalo valley, a few only of the
vesults of which are here presented, was concluded, our explorations
were’ extended to the mountains which skirt it on the west, after-
wards to White Deer Hole valley, and subsequently to all that part
of Lycoming county. lying south of the base of the Allegheny moun-
tain. ' ,

'
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. Moving forward in a south-west direction, we next entered Centre
couuty, which was examined from the base of the Seven mountains
to the base of the Allegheny, as far westward as the ‘end of Nittany
monntain. ‘There remnain, however, a few small neighborhoods in
the dlstr.ct here specified, the true Geological structure of which was
not fully ascertained for want of time. Some of these will be men-
tioned in this chapter. With these exceptions, the region designated
has been, it is believed, adequately explored, its curiods and highly

_intricate Geologicél structure unravelled, and some important advances
made towards the laws which influence the distribution of its mineral

‘.- Tesources.

1 shall now describe as succmctly as poeslble, the Geologlcal fea-
tures of the region explored, in order to convey more definitely some
idea of the situation and extent of the several formations which it in-
cludes, A true knowledge of these features is indispensable to the
suceessful tracing of any useful mineral deposues.

FORMATIONS INCLUDED IN THE DISTRICT EXPLORED. '

Confining our present descriptions to the country south of the base
of the Allegheny mountain, the formations of the portion of the dis-
trict explo‘ed are, first, ‘the great blue limestone of the valleys of

- Centre county, or formation II ; secondl) , the slate, which in all
cases skirts the margins of these valleys, or formation I1I; thirdly, the
sandstones, or formation IV, which compose the Bald Eagle moun-
tain and all the other high ridges south of it; fourthly, the red and
,variegated shales and sandstones, or formation V, which have already
‘been referred to as con:posing the chief ‘part of Buffalo valley, and
which occur also in White Deer Hole valley, and range: along the
northern base of the Bald Eagle mountain throughout the. whole of its
course ; fifthly, the blue fossiliferous limestone, or formation VI ;
sixthly, the fossiliferous sandstone, or formation VII, a thin stratum

" in this region and sometimes entirely wanting ; and lastly, formation
VIII, all of ‘which three latter rocks are confined to the valleys above
spoken of, as coutaining formation V. :

‘In the section of the country to which reference is now made, for-
mations JI and 1II are confined to the fertile agricultural valleys of
Centre and Lycoming counties, which lie to the south-east of the
Bald Eagle mountain. These valleys are, Nittany valley, Sugar val-
ley, Litde Sugar valley, Brush valley, Penn’s valley and Nippenose
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valley. In these beautiful and deep valleys between the mountains,
formation II occupies nearly the entire surface. Formation III, being
a stratum of far less thickness, and usually dipping away from the
limestone under the base of the adjoining ridges, is restricted to a
narrow zone, begirting each limestone valley with a margin of slate.
The several beds of formation IV, constitute all the higher mountain
ridges of the district, viz: the Bald Eagle mountain, the several
branches of I‘Jnumy mountain; also White Deer mountain, Brush
mountain, Short mountain and the long complicated tange called the
Seven mountains. Formation V spreads largely over Buffalo valley,
-and it occupies a belt in White Deer Hole valley ranging in another
narrow tract to the end of Bald Eagle mountain, around the extremi-
ty of which it doubles to the westward, following the base of this
ridge throughout its whole course by the valley of the Susquehanna
river and the Bald Eagle creek.

Formation VI has a more local range ; it composes, as before
said, the limestone ridge near Youngmanstown, and that called
Dale’s hill, both in Buffalo valley ; and it is found in White Deer
Hole valley, on both sides of the western termination of the Muncy"
hills ; it occurs, besides, in an almost uninterrupted range near the
middle of the valley included by the Bald Eagle and Allegheny
mountains.

Fornation VII, owing to its greatly reduced thickness in this part
of the State, and to its very destructable nature, being a porous and-
loosely cemented .sandstone, .is more rarely to be seen, though it
shows itself in places along the middle of the valley which lies north-
west of the Bald Eagle mountain, in close connexion with the lime-
atone just referred to.

Formation VIII, or the olive coloured slate and sandstone stratum,

displays itself in a small patch in Union county, (consisting of enly
its lower beds,) in the neighborhoed of Lewisburg. It also enters
“our present district forming the western poition of the Muncy hills,
and oceuis in a long and heavy belt two or three miles in widih,
skirting the southern or south-eastern base of the Allegheny moun-
tain, throughout its entire range, not only in Lycoming and Centre
counties, but entirely across the State.

In order to have a correct conception of the Geology of the parts
of Centre, Lycoming and Upion counties, that have been examined, '
it is necessary to dwell, as briefly as possible, upon some of the
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leading features of the region. From the vallry sometimes called
the Lewistown valley, which runs through the centre of Union and
Mifflin counties, to the base of the Allegheny mountain, to the north-
west, the whole included broad belt of country, consists of a succes-
sion of nearly parallel mountain ridges, remarkable for the straight-
ness of their course, the even outline of their summits, the general
‘similarity of their form, and their uniform height ahove the interven-
ing-valleys. Between these ridges we have a series of long, narrow
and nearly straight limestone valleys, the southernmost of which is
Kishacoquillas valley, in Mifflin county, while oun the north-west, are
Nittany and Nippenose valleys, in a line with each other. '

Now such is the necessary dependence of the Topographical fea-
tures of any diversified region upon its Geological structure, or, in
other words, so entirely have the present bpld and singular outlines
of this district, been impressed upon it, by the agency of causes
strictly Geological, namely, by the upheaving of the strata along cer-
tain lines and the simultaneous destruction of large portions of them,
by the scooping action of a mighty flood, that we shall be much as-
sisted in any effort to comprehend the intricate Geography of this
reglon, by devoting a moment’s at.tenuon to the following Geological
views.

Of the seven formations enumerated above, as comprising the
rocks of the portion of the State ‘before us: formations II and III,
are respectively a limestone and a slate stratum;, which are at all
times more destructable than sandstone ; but especially so, must
they have been in their soft or pulpy state, at the time of their eleva-
tion from the bed of the ocean, in which they were deposited.—
Hence they have been more deeply excavated than the harder pon-
derous beds of sandstone of which formation IV consists. * We ac-
cordingly find formations Il and III, always in the deep and nearly
level valleys, and formation IV, in the high and steep mountain
ridges.” Of the other rocks, formation V consists chiefly of soft
slates and calcareous shales. Formation VI, of limestone, which,
like formation II, was evidently of a very soft consistence, when
first uplifted, and formation VIII, of a mass of slate and argillaceous
rocks. These would all be liable to very extensive destruction,
whenever subterranean uplifting forces would bring them within the
reach of these tremendous currents, which those same uplifiing
actions set in motion." .
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It comports entirely with these views, that we find these destructi-
ble rocks restricted to the valleys or broad plains between the sand-
stone ountains. In the district before us, we see them confined to
the Buffulo Valley, White Deer Hole Valley, and the valley at the
base of the Allegheny mountain. Unless where formation VII, a
sandstone stratum, dwindles to quite insignificant dimensions, it com~
poses a steep and sharp ridge, though from its small thickness, this
is always of unimportant height, when compared with the mountains
that contain its more massive prototype, formation IV. These facts
and others of a like character, are all important in their applications 3
affording us often the best clue in an unexplored or intricate district
in‘tracing the distribution of any bands or deposites of mineral mat-
ter, which we may be in search of. ‘Thus in traversing any portion
of the district between the Susquehanna river and the Maryland State
line, in quest of the valuable fossiliferous iron ore, peculiar to certain
layers of formation V, it is of extreme advantage to trace the stratum
by aid of the topographical features which belong to it, and to its
contiguous formations, and it is only by understanding the connection
betw een these features and the agents concerned in producing them,
that we can with any success detect the stratam we are searching for,
if any irregulatity has thrown it out of its more ordinary position.
The evidence of this will be manifest, in relation to the band of ore
alluded to, when we come to another part of this report.

Bearing carefully in mind, therefore, the difference in the destruc-.
tibility of the several rocks, while under the action of the currents,
which have rushed across them with such tremendous violence,
sweeping off’ all their more exposed portions, let us advert to the
opeiation of those subterranean upheaving forces which seem to have
acted on the strata with such resistless energy, uplifting, inclining
and dislocating them in certain lines, which we now proceed to
trace. By these two causes we shall account for all the features in
the Geology and Topography of this intricate region. I shall, there-
fore, describe as concisely as possible the linés of ' elevation of the
strata, or technically, the anticlinal lines, and at the same time the
lines of greatest depression or synclinal lines, which range through
the valleys and ridges of the district, and shall offer also a brief de-
scription of the Geolugy and mineral contents of the belts of strata,
which they disturb,
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NITTANY. VALLEY AND ITS ANTICLINAL AX]S,

Thls valley, properly speaking, commences at the south-western
ex'remlty of Nittany mountain, where the broad Half Moon valley
is divided by the mountain into this, its wider branch on the north,
and Penn’s valley on the south. Tt is bounded on the south-east, by
the Nittany mountain, and on’ the north-west, by the Bald Eagle
mountain. Where Nivtany valley opens into the Half Moon valley,
" it is about six miles wide, but as we advance north-eastward its
width contracts to between four and a half and five miles opposite
Bellefonte, and three and a half or four miles opposite Howard’s
gap, nine miles from Bellefonte, and to about two and a half miles
opposite Millhall. Further east, the two converging boundaries of
the valley unite, closing it up at a point nearly south of Dunnstown.

.. There is a.central tract running through Nittany valley, between
two and three miles in width, which is denominated the Barrens. .
It has a sandy and stony soil, is singularly destitute of water and
remains therefore in its native uncultivated condition, It is here, that
nearly all the large deposites of valuable brown arglllaceous iron
ore, which have rendered Ni ittany valley and its neighborhoods cele-
braied for their iron manufacture, are found. The surface of these
barrens is considerably elevated, rising above the general plain of the
valley into a ridge, which begins about two miles from Bellefonte,
and extends eastward about twelve miles, where it subsides. From
its termination, eastward to the head of the valley, cultivation ex-
tends entirely across from mountain to mountain. . The features of
this valley, indicate many departures from that more perfect regu-
larity of -geological structure, which prevails in several of the other
valleys of anticlinal form, which lie parallel with it, towards the
south east. The present report does not permit me, however, to dis-
cuss these local disturbances of stratification. .

Though numerous irregularities in the dip of the strata prevail in '
some parts of the valley, they are inconsiderable, when compared
with that general uniformity in the inclination of the beds, visible
throughout its entire length. One great anticlinal axis runs through
this valley from one extremity to the other. It is rather a portion of
a still more prolonged axis of elevation, which is traceable from the
neighborhood of Hollidaysburg, through the end of the Brush
mountain, and thence along the Sinking Spring, Half Moon and




44

Nittany valleys, and still forther through the middle of Nippenose
and Musquito valleys and out through the end of the Bald Eagle moun-
tain into the plain east of the Susquehdnna, as far as Muncy creek.
The position of this line from which the strata are tilted away in
opposite directions, is not central through Nittany valley, except
from the head of the valley to the.neighborhood of Milthall. From
this point south-westward, it is nearest the Bald Eagle mountain. All
the strata which lie to the north-west of it viz: the limestone beds of
that side of the valley, the slate of formation III, which rests upon
these and passes under the base of the Bald Eagle mountain, the
sandstones of formation IV, of the same mountain, the rocks of the
formations V, VI, VII and VIII, whith occupy the valley between the
Bald Eagle and the Allegheny mountain, all decline towards the
north-west, with a greater or less steepness, the degree of inclination
generally abating as we recede from the anticlinal axis to theslightly
inclined rocks of the Allegheny. On the other hand, the rising of the
strata along this axis has caused all those sitnated to the south east
of it as far as the summit of the Nittany mountain. that is to say, the
limesione beds of the suuth-eastern half of the valley, the slate at the
foot of the mountain, and the sandstone rocks of the mountain itself,
o dip towards the south-east. The sandstone stratum, formation 1V,
dipping on the north-west side of the mountain, towards the south-
east becomes horizontal along its centre, and displays on its south-.
eastern side, an inclination in the opposite direction, or towards the
north-west, so that the rocks of the mountain lie in a trough form,
technically denominated a synclinal axis. Such is the structore of
this mountain opposite Bellefonte, and throughout several miles of
its length, towards its western extremity ; but further to the north-
east it becomes somewhat complicated, both in regard to the dip of
its strata and its topography. Further eastward, in place of a syn-
clinal axis or trough in the rocks, there is an anticlinal axis, the
same which brings up the limestone in Big and Little Sugar valleys,
which divides the mountain into two branches. As we advance still
more towards the nerth-east, each of these branches of the mountain
in its turn, becomes subdivided by other similar short axes of eleva-
tion. In consequence of these numerous parallel upliftings of the
strata of this mountain, there are many dlternations of dip in the
rocks, from south-east to north-west, and hence the topography of the
chain being intimately dependent upon these circumstances, has ac-
quired a highly complicated character.
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Of the rocks of Nittany valley I have already stated, that the
great blue limestone stratum of our state, formation 1L, occupies al-
most the entire surface of this valley, even capping in most places
she sandy ridge, called the barrens. The character and quality of
the rock, however, varies greatly in different behts. Beginning with
the lowest beds vismble, or those whi:h have been brought to the
wurface by the movement of elevation acling along the amticlinal axis,
'we find -immediately adjacent to this line, lying along the central
Tidge or barrens, many masses of sendstone, evidenuly derived from
the underlying beds of formation I, but in no instance have we yet
found that rock in place. In other parts of this eentral ridge, the
" limestone, formation II, shows itself, possessing in some degree the
sandy composition of the inferior rock. Receding a litle towards
either- side of the valley, or in other words, ascending into rather
higher portions of the strutum, we meet a moderately thick body of
tolerahly pure limestone, which contains, however, some layers of
sandstone. Above this, there occurs a pale blue rock in numerous

beds, having a very close resemblance to limestone, but singularly’
‘ enough, contajning little or no calcareous matter, being in fact, a very
‘pure and fine grained siliceous rock, a species of compact chert,
both in its texture and composition. The next belt in the ascend-
ing order, comprises a large body of very exeellest limestone, most
generally of a very pale bluish aspect. In this, there frequently oc-
eur seams of white calcareous spar. Higher still in the formation,
or, indeed, in its uppermost subdivigion, some of the beds are more
or less bituminous, which they indicate by their feeted smell, some
are decidedly afgi'laceous, manifesting a close approach to the im-
mediately overlying slates of formation III, and others are eharacter-
ised by a profusion of fossil shells and other marine remains.
These are’ the fossiliferous bands of formation II, at lcast in this
region of the State.

T'he upper layers approaching to the slaty rocks of the next over-
lying formation, III, contain a large amount of argillaceous matter.
A little higher in the stratum, these beds alternate with numerous
dark blue or almost black bands of caleareous slate, havihg a remote
analogy in their appearance to those slates which lie in contact with
seams of coal and consequently many abortive attempts have been
made to discover coal in these rocks, not only in Nittany valley, but
in the other limestone valleys which occur to the south-east and even
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in many places in the great Kittatinny valley where these rocks are
largely developed.

The soil derived from these dark calcareous slates whuch oceur
among the alternating bands interposed between the main masses of
formation II and formation III, is deservedly esteemed to be among
the most fertile in the State, being admirably adapted to the cultiva-
tion of wheat.. This is well exemplified in the pioductiveness of
some of the farms in the eastern part of Penn’s valley, where the soil
of a considerable tract of country has been derived fromthe source
mentioned. The cause of its productiveness is obvious; while that
from the slate is comparatively unproductive, owing to the excess of
clay which it gets from that 10ck and to its almost total destitution of
lime, and on the other hand, while that which rests upon the lime-
stone, though of better composition and texture is scarcely more im-
pregnated with calcareous matter, in consequence, probably, of the
facility with which the lime has been removed by the percolation of
water through its open materials, the soil of these intermediate strata
which have a sufficiency of lime in their composition, would appear
to be perpetually replenished with this valuable ingredient from the
facility with which the soft rock moulders down after ploughing and
crumbles into mellow earth by the action of the atmosphere.

Formation III, which is a mass of fissile slate of various colors
from light yellow and grey to dark blue and dingy olive, existe as a
stratum of several hundred feet thickness, ranging in a belt along both
the south-eastern and north-western margins of the Nittany valley,
and extending cémmonly up the flank of each of the bounding moun-,
tains from a little outside of the base to within about one third of the
total height from the summit. The lower layers, contiguous to the

- underlying limestone, are those which are most apt to be calcareous

and to contain fossils, though these distinctive features belong also
to some of the higher beds. In Nippenose valley some parts of this
rock are highly fossiliferous, and the same remark will apply to the
upper beds of the underlying limestone seen in that singular vailey.

The strata of Nittany valley have been dislocated to an extent not
witnessed in the anticlinal valleys which lie more to the south-east.
But the disturbances prevail almost whclly along the north- western
side of the valley, especially close to the foot of the Bald Eagle
mountain. The 1rregulant1ea in the dip of the rocks are tiaceable
from Millhall, to nine or ten miles south-west of Bellefonte, and by
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observations made during a former season, I am led to think that
they continue the whole way to the Liitle Juniata. The inclination
of the strata to the south-east of the miain central anticlinal -axis is
never steep, rarely exceeding thirty degrees.

Though a great number of -excavations for iron ore were visited in
Nistany valley, many of which are highly interesting from the rich-
ness of the ore, and the prodigality in which the mineral is supplied,
and from the curious features, seen sometimes in the deposites in
their connexion with the underlying limestone strata, yet no satisfac-
tory explanation has been arrivéd at concerning the origin of the ore,
nor-any general practical rale discovered, calculated to conduct us
with a desirable degree of certainty, in our search afier large depos-
ites of the mineral. Some light has, however, been gained from other
quarters of the State, through observations made upon the same for-
mation. If these should be corroborated by future researclies, some
prrt of the obscurity which rests upon this difficult, but important
subject, may perhaps be removed. For the present, I deem it pre-
matare, until the chemical examinations connected with the survey
shall have been more advanced, to enter into the complicated enqui-
ries arising out ol the scientific investigation of our ores of iron.

FORMATION IV, AS IT OCCURS IN BALD EAGLE AND NI'I‘TANY
. MOUNTAINS.

The Bald Eagle mountain, the boundary on the north-west of the
three valleys of elevation, Nittany, Nippenose and Musquito valleys,
consists of the sandstone rocks which constitute formation IV, uptil-
ted towards the north-west, generally at a high inclination from the
anticlinal axis, which traverses those three valleys in a longitudinal.
* direction. From its eastern termination at the Susquehanna, near
Muncy, the outline of its summit is remarkably level and regular,
until we reach the eastern end of Nittany valley, where the profile
of the ridge becomés 1ather more undulating, its line of direction less
straight, and its height somewhat diminished, all natural resulis of
the disturbances near its south-castern base in Nittany valley. Be-
tween Musquito valley and the ending of the mountain at the river,
it is a single ridge with a finely rounded summit and contains the
anticlinal axis running centrally throngh it. But westward from that
point its strata dlp in but one direction, or towards the nerth-west,
and it exhibits throughout its whole length, two distinct parallel
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ridges with a considerable depression between them. These twe
summits are usually not more than a fourth of a mile apart, and
possess about the same elevation, though not unfrequently the nor-
thern ridge rises above the other, atlaining 2 height nearly as great
as that of any of the other mountains in the region.

By adverting to the nature of the rocks cempesing formation IV,
we find a ready explanation of all the features of Bald Kagle mountain,
spplicable, not to this ridge alone, but to all the high ranges in the

_district which consist of this stratum. The formation embraces
three distinet sets of beds; the uppermost and lowermost being mas-
sive sandstones, while the middle member is composed of soft argil-
laceous red sandswones and red slates. The lowest of these divi-
sions is generally a grey sandstone, sometimes greyish or white and
occasionally bluish, and in some ridges includes beds which are
green in color and very tough. All these varieties are very hard,
though the weathered fragments do not show such sharp edges as
those belonging to the upper division of this formation. Among
these grey sandstones we find fossil remains of the Zoophytes, the
elass containing the corals, while in no instance have we met with
these in the upper division. These lower strata of formation IV,
compose the south-eastera ridge of Bald Eagle mountain, and extend-
ing our remarks to the other mountains, they belong in general to
that ridge which is immediately adjacent to the limestone valley, or
in other words_to the anticlinal axis. The sandstone beds grow less
compact as we approach the middle part of the formation, and ac-
quire a more greenish hue and become speckled with brown oxide of
iron. The central division of the mass consists, as already mention-
ed, of soft red argillaceous sandstones which are similarly speckled
and interstratified with red slate. The upper member of the forma-
tion is a hard white and grey sandstone of even texture and often of
extreme purity, easily distinguishable, if not recognized by its rela-
tive position to the other strata, by the frequent occurrence on its sur-
face of a class of singular impressions formed by a marine vegeta-
tion called fucoides.

It is to the unequal destructibility of theso three belts of rock,
under the violent wearing action of a flood of waters which- has
rushed over their upraised edges, that we are to attribute the double
ridge and the included valley on the top of the Bald Eagle mountain.
The comparatively soft middle stratum, has been there scooped to a
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consnderable depth below the more resisting sandsmnes which lie on
either side of it.

Tn consequence of the triple character of formation IV, we inva-
riably find the mountains that are composed of it, to consist of fwo
ridges when the strata dip in the same direction, or when they con-

. tain no axis, either anticlinal or synclinal. But whenever an anticlinal
axis upheaves these rocks, exposing the lower sandstone, then the
- mountain contains three ridges, the axis of elevation being in the
.middle of the central one. And when; on the ather hand, a synelinal
axis or trough-like dip of the strata extends through the middle of =
mountain, consisting of formation IV, it then contains four separate
ridges; the two outer ones caused by the sandstone .of the lower di-
vision, the two inner ones by the upper sandstone member of the same
formation. Guided by these facts, which are the necessary results of
Geological causes, we trace in the perplexing intricacies of the geog-
raphy of the mountain chain, which passes through the counties that
lie between Maryland and the Susquehanna river, the most beautiful
symmetry in the structure and connections of all the ridges. Were
geographers, while mapping our mountain region, to make them-
selves familiar with the dependence of the configuration of the region
upon its Geological structure, they would discover that the unerring
rules of the science constitute their surest, or often their only clue, to
those features of topography which it is their business to depict.—
The confusion and distortion, so conspicuous in our presedt maps,
would give place to features of curious and pleasing regularity, and
to accuracy of delineation nowhere to be seen, while in.the details,
the benefits conferred by maps on the traveller, the engineer and the
miner would be tenfold enhanced. By adhering to the views above
presented, we have been enabled to reduce to order nearly every part
of the seemingly complicated topography of ‘the mountain ranges,
which embrace the Bald Eagle, Nittany, White Deer, Brush and
Seven mountains, and their subdivisions, and to trace the existence
or absence of particular mineral beds suspected to occut in these wild
regions. We have thus succeeded also in eollecting some valuable
materials designed to correct the present map of the State, or to con-
tribute towards the construction of ‘a better one.

Omitting a description of the curious Geological and Topographi.
cal structure of the Nittany mountain and its branches, which would
require the assistance of maps and profile sections of the district, not

4
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suited to the plan of the present report, I shall proceed to mention in
few terms, some of the other parts of the region, and to trace those
axes of elevation which have imparted to each tract, its particular
Geological structure and mineral resources.

The anticlinal axis of Nittany valley, prolonged as before men-
tioned, to the eastward, has elevated the limestone rocks composing
formation II, to the surface in Nippenose valley, causing the strata
to dip at a gentle angle each way from this line, which runs nearly
along the centre of the valley. This valley is remarkable for its
regular oval form, being an ellipse of about ten miles in length and
four in its greatest breadth, and for the height and steepness of the
rim of mountains which encompass it. The only avenue to it,
without crossing a high zone of mountain land, is by a deep notch
in the Bald Eagle mountain, nearly opposite Jersey Shore. The
base of this notch is on a level with the surface of the valley, and
hence through it, all the waters which enter the valley find their exit
into the Susquehanna river. It is a remarkable feature about the
drainage of the valley, that the numerons streams which descend
into it from the surrounding mountains, all disappear through the
funnel-shaped depressions called sink-holes, which abound over the
surface of the limestone stratum of this valley, and what is not a
little curious, the whole united body of these waters gushes forth to
the surface dgain in a bold stream, passing through the mountain
notch or gap, to which allusion has been made. A quarry of marble
was opened and wrought with some spirit in this valley by Mr. Law-
rence Wells. It is near John Bixler’s tavern, three and a half miles
from Rhodarmel’s. ‘The maible is a compact, dark, blue limestone,
variegated by thin veins and specks of yellow crystalline carbonate
of lime, or occasionally of white calcareous spar. The guarry has
since been neglected. Layers, yielding similar marble, may be found
near the centre of the valley east and west of this point. !

Though minute attention was directed to the discovery of iron
ore in this valley, the search has been to a great degree unavailing.
Two circumstances discourage the hope of readily finding ore in any
considerable’ quantity: first, the small depfh beneath the surface at
which we find the limestone rock; secondly, the absence of that
bright yellow stain in the soil, which is so good an index of ore in
Nittany valley.. The soil here is generally dark brown or reddish.
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The next limestone valley of .the district is Sugar valley, formed

by an anticlinal axis which has uplifted to the surface, the limestone
-rocks of formation II, between two of the branches of the Nittany
mountain, a few miles east of the Bellefonte turnpike, and which
. passes along the ceatre of Sugar valley to its termination, and thence
through the middle of White Deer mountain to its end, where the
axis, leaving the ridge, passes out into the plain occupied by the
_higher formations of the series east of the river. In Sugar valley,

the strata on the northern side of the axis have a steeper dip towards
the north than those on its southern side have towards the south.

Our researches for ore in Sugar valley have not been completed,
having been interrupted by the snows at the close of the season. A
furnace for smelting iron was erected some years ago; about five miles
to the east of Kleckner’s tavern, but though the iron mamufactured
was pronounced to be of a superior quality, the supply of ore was:
insufficient to sustain the furnace. Of a number of excavations for
ore which were visited, nearly every one seems to have been arrested
“at the depth of ten or twelve feet, by the underlying solid rock. This
and other. facts would appear to indicate a probability, that no exten-
sive deposites of ore will be readily found in this valley, though fur-
ther explorations are necessary to establish such an opinion. Sugar
valley hias an average breadth of nearly two miles, and is sixteen
miles in length, the limestone which every where underlies it, being
traceable to a point nearly seven miles east of Kleckner’s. Between
Sugar and Brush valleye, there are three distinet ridges, the middle
and highest containing a synolinal axis in the upper member of for-
mation IV. ‘Towards the eastern end of Sugar valley, the topogra.
phy of the mountain bounding it on the south, becomes more com-
plicated. ' ’ .

The anticlinal axis, next south .of that of Sugar valley, lies in a
ridge called Nittany- mountain, from the eastern end of which it is
traceable to the Susquehanna, which it ¢rosses about three miles above
the town of Milion. A much longer and more important anticlinal
axis, which has elevated a beautiful and’ fertile belt of limestone,
passes one mile north of Boalsburg, in Pean’s valley, and extends
along Brush valley, pursuing the northern side, generally within half
a mile of the base of Nittany mountain. It upheaves the strata of
formation II, which dip at a moderate angle, rarely exceeding twenty
degrees. Running eastward, this line of elevation enters the middle

’
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of Buffalo mountain, whieh it traverses to its termination. It after-
wards emerges into Buffalo valley, where it inclines the red shale
rocks of formation V, and runs to the Susquehanna near New Go-
lumbia. Brush valley varies between ore and two miles in width,
is remarkably level, owing probably to the gentleness in the dip of
its strata, and is one of the most beautiful in the district. In conse-
quence, probably, of the same cavernous character in the limestone,
which exists to so great an extent in Nippenose valley, there is little
or no water to be procured below the soil, in many parts of this val-
ley, by wells, and the inhabitants have been conatrained to conduct it
to their dwellings in pipes from the adjacent mountains. Brush
mouptain, consisting of all the three divisions of formation IV, is
composed of three ridges, in consequence of a synclma.l axis passing
.along its centre. 'This trough in the dip of the rocks, continues east-
ward into Buffalo valley, and extends westward into one of the
Seven mountaing at Boalsburg, passing a fourth of a mile porth of
Old Fort.

In Penn’s valley, we can trace one antnclmal axis running between
Egg hill end Brush mountain, and a second lying further south be-
tween Egg hill and. the Seven mountains. The more northern of
these lines of -elevation, may be found about a fourth of a mile from
the foot of Brush mountain, near Millheim, and can be followed thence
to where it passes about one mile south of the Old Fort, and onward
until it enters the middle of a high knob of the mountsin ending at
Boalsburg, being there but a short distanee south of the synclinal
axis that extends from the middle of Brush mountain. Towards
the east, it has produced the valley in which Pine creek flows, and
which lies between the Short mountain and Brush mountain, form-
ing a northern branch to Penn’s valley. From the end of this nar-
row valley, its course is throngh the ridge which terminates at the
gap or entrance into the Brush valley narrows, whenee it probably
extends to the Susquehanna, crossing a quarter of a mile below Mil-
ton bridge.

The Short mountain is composed of three ridges, being a moun-
tain of synclinal structure. This trough is continued under Egg
hill, and thence into a ridge which rises from the valley about five
miles east of Bealsburg.

Following the anticlinal axis of George’s vallby, eastward, we
trace it into Penn’s .valley narrows, between the Short and Seven
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mountains, and thence into a mountain which ends nearly three
miles eastward of Hartleton. Westward, this line of elevation in
the strata passes - into what is called the Loop, and thence directly
through the Bear meadows, and out into Stone valley.

Notwithstanding the seeming complexity in the geological struc-
ture and topography of the Seven mountains, this range is extremely
_simple. Crossing it, for instance, on the Lewistown and Bellefonte
turnpike, we discover the following features in the dipping of the
strata, which belong to the three sub-divisions of formation IV.—
After leaving Penn’s valley, thedips are first south, then north, show-
ing a synclinal axis, and further still we meet a second change to 2
north inclination, giving proof of another synclinal axis. Passing
over these last north dips, we reach the bold anticlinal axes, which
have brought up to the surface the limestone strata of formation II, in
Kishacoquillas valley. The trongh or synclinal azis, first met with -
south of Penn’s valley on entering the Seven mountains, passes into
Buffalo valley north of Paddy’s mountain. This mountain contains
an anticlinal axis, the same which forms the middle ridge of the
. Seven mountains. The southern synclinal axis or trough in the
Seven mountains may be traced through Buffalo valley, along the
middle of Limestone ridge, to the Susquehanna, nearly three miles
south of Lewisburg, whence it may be prolonged immediately to the
south of the anticlinal axis of Montour’s ridge, though it probably
~ dies out at the river. The axis of elevation just mentioned, after
leaving Montour’s ridge, continues westward in Buffalo valley, and
dies out between Paddy’s and Jack’s mountains.

Kishacoquillas valley, a limestone valley of great beauty, and in-
teresting for the abundance and purity of its iron ores, contains prob-
ably three anticlinal axes, though only two are traceable beyond it,
north-eastwardly into Buffalo valley. One of these axes of eleva-
tion passes between the Seven mountains and the northern knob, which
closes the valley towards the north-east. This knob contains a syn-
clinal axis or trough in formation IV, and includes near its end three
ridges, and further eastward four, by the forking of the middle ridge,
which consists of the upper or white sandstone member of formation
1V, The most northern of the two inner ridges, after running some
distance, is joined by a similar ridge from the southern part of the
Seven mountains, and the two closing into one mountain, form the
White mountain with an axis of anticlinal structure. Its axisis pro-
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‘longed through Buffalo valley, where it may be traced along Penn’s
creek, and further still into Longstown ridge. The point at which
it is finally exhausted, or, what is the same thing, where the uptilied
strata finally flatten down or change their dip, is not yet exactly
known. The anticlinal axis which extends along the south-east side
of Kishacoquillas valley, passes eastward between another knob at
the head of the valley and Jack’s mountain. The upper strata of
these two close together over this line of elevation, which thence
runs through the centre of Jack’s mountain. This ridge has, there-
fore, a simple anticlinal structure from hence to its termination, two
and a half miles west of New Berlin. At this point of the mountain
it has gently elevated the shaly strata of formation V, affording us an
opportunity for finding the fossiliferous iron ore, not only around the
end-of Jack’s mountain, but along both the northern and southern
flanks of the ridge, should it exist here in any conspituous quantity.

Having endeavored in the foregoing account of the Geological strue-
tureof the parts of Union, Lycoming and Centre counties explored
during the past season, to convey, as far as my present limits allow,
some conception of the mode in which the formations in this quarter

of the State are distributed, I shall conclude what I have to say on
the third Geologieul district, by describing, as briefly as possible, the
several belts of formation V, in its range between the Susquehanna
river and the Maryland state line. I am induced to do this from a
persuasion of the great importanece to our iron manufacture in these
couuties, of the fossiliferous iron ore which occurs only in this fifih
formation. I wish also to place on record at thistime, some informa-
tion respecting the range of the ore, in: the hope that it may prove
useful in directing the researches of the proprietors of furnaces, and

s

others interested in the discovery of the mineral. The detailed and

systematic examination undertaken for this highly valued species of
iron ore, consumed a considerable portion of our season in Buffulo
and White Deer Hole valleys, and the valley of the West Branch and
Bald Eagle creek from Muncy to Bellefonte. Hereafter, it will be

extended to every belt of the red and variegated shales which offer

any reasonable indication of containing the fossiliferous ore.. It may
be expedient, in the mean while, to state results of various reconnois-
sances in parts of the district not yet accurately surveyed, by which
the wide distribution of the ore has been established, and the direc-
tions in which it ranges at least approximately ascertained.
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Before tracing the course of formation V, it may be useful to call
attention to the part of the stratum, in which the fossiliferous ore
occurs, referring for more minute details to my second annual report
The whole stratum, consisting of red and variegated shales and red
sandstone, is susceptible of a natural sub-division into three metnbers.
The lowest of these is a dense and heavy sandstone of a dark brown
color, having a decided tendency in its fragments to assume a square
or cubical form. The middle division is made up of layers of shale
or soft slate of various tints, the more usual colors being dull olive,
bluish grey, yellow or buff, and dingy brown. Some of these layers,
especially the olive colored ones, are oflen covered with the impres-
sions of shells and other fossils. In this part of the stratum, those
are also occasional thin bands of limestone, generally highly
fossiliferous layers, that the bands of fossiliferous iron ore occur in,
whenever they are present. The upper sub-division of the stratum,
is a rather thick mass of red or rather brown shale, of very crumbly
texture and uniform aspect.

Upon formation V,. the next in the order of stratification, is the
blue fossiliferous limestone stiatum, formation VI, of the series.

In consequence of formation V reposing on the great sandstone
mass, formation IV, its lower and middle beds will be found to be
almost invariably upon the flank, or at the base of the high moun-
tain ridges, consisting of the latter stratum. This will always be the
case, when the inclination of the roeks is considerable. In those in-
stances where all the strata of the mountain dip, in one direction, for
example in Bald Eagle mountain, the ore bearing stratum or forma-~
tion V, will be found only on one side of the ridge, namely : the side
remotest from the -anticlinal axis, which has produced the elevation
of the mountain, which being here the Bald Eagle mountain, the
axis'.is that of the Nittany valley. But in other cases, where an
anticlinal axis passes along the summit of the ridge, composed of for-
mation IV, or in other words, where the rocks dip in both directions
from the middle of the mountain, then there occur two belts of the
ore, or at least of the stratum in which it alone exists. Such is the
structure of Montour’s ridge, in Columbia county, where a distinet
band of the ore occurs along each flank, running for a distance of
many miles. A similar conformation prevails in Wills’ mountain, in
Bedford ; Jack's mountain, in Huntingdon ; Shade mountain, in Mif-
- flin z'\nd Union; and Tuscarora mountain, in Perry county. The
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presence of the ore is indicated along nearly all of these ridges, but
too little has hitherto been done in the way of a systematic explora-
tion, to authorize my entering here into any further particulars, than
to trace out the course of the formation which should contain the
'ore.

Commencing with its most north-westerly belt in the district, and
indeed in the State, we can trace formation V from the eastern end
of Bald Eagle mountain, along the north-west side of that ndge, at the
base and upon the flank of which it reposes throughout its entire
course, to its south-western termination near Hollidaysburg. 1In all
this distance, the dip of the stratum, with a very few local irregulari-
ties, is towards the north-west, with various degrees of steepness,
Here passing round the point of the mountain, the formation spreads
out as far as that town, when the fossiliferous ore is sometimes met
with in excavations, but its want of thickness, and the exeess of cal-
careous matter which its numerous fossils give it, have prevented its
becoming an object of economical interest. From Hollidaysburg, the
formation containing the ore having doubled round the end of the
Bald Eagle mountain, which is here called Brush mountain, ranges
north-eastward to the head of Canoe valley, at the junction of the
true Brush mountain with Canoe mountain. In this portion of its
course, the prevailing dip of the stratum is towards the south-east.
From the head of Canoe valley, it courses to the south-west, along
the north-west base of the Canoe or Lock mountain, running into the
little cove of Old Town run, thence north-westward towards Franks-
town, before reaching which it folds round the end of Dunning’s
mountain, (here called Lock mountain,) and pursues from this point
southward, the western flank of that mountain, to its termination
about eight miles north of Bedford. Folding round the spur which
Dunning’s mountain here throws forward to the south, one belt of
the formation, obeying the flexures of the mountain, sweeps round
the margin of the valley, termed the Dutch corner, and continues its
course thence along the western base of Evitt’s mountain, (the pro-
longation of Dunning’s mountain,) to the Maryland State }ine. The
other belt passes on towards the south-west, or if interrupted, it is
only for a short distance, and encounters the northern end of Wills’
meuntain. In virtue of the anticlinal structure of that ridge, the belt
is here divided into two, one taking the eastern base of the mountain
along the Cumberland valley, the other the western base, following
the valley of Wills’ creek. Both of these tracts of formation V,
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cross the Potomac into Virginia, whence they are prolonged more
than one hundred miles in connexion with the same great anticlinal
axis. From information derived from the State Geologist of Virginia,
Professor WiLrLiam B. RocErs, the same valuable fossiliferous iron
ore, which imparts such interest to.this formation in Pennsylvania,
still accompanies the stratum, being met with in beds from six to
eighteen inches in thickness, and of very pure composition.

As an evidence of the probable continuousness of the ore throughout
the long tract between the Susquehanna and the Potomac just traced,
it is proper to mention that a bed of sufficient thickness for valuable
purposes occurs in Dutch corner, and one has likewise been found
near Frankstown, where the ore is used, making a very excellent
iron. .

Commencing at our former point of departure, at the eastern termi-
nation of Bald Eagle mountain, on the Susquehanna, we may trace
the formation in a very irregular and winding tract south-east of that
already described. - This belt extends from the river, with a south-
eastern dip, along the south branch of the Bald Eagle mountain, to
the head of White Deer mountain. Folding back, it deubles round
the end of this mountain axis near Watsonburg, entering Buffalo val-
ley, over the surface of which it expands itself as previously described.
The lower beds of the stratum take a winding course round the mar-
gin of the valley, running up a short distance into the valleys which
head between the several anticlinal ridges that project themselves
forward into the main valley, and doubling round these, where they
die away upon the plain. Following this curving course, these rocks
reach the head of Buffalo valley, whence we may trace them east-
wardly by the valley of Penn’s creek, with a north dip resting against
the base of Jack’s mountain. Sweeping round the eastern end of
that mountain, they assume a change in their dip to the south, con-
forming to the axis of elevation in the middle of that ridge. The
belt next runs south-westward along the south-eastern foot of Jack’s
mountain, obeying the gradual flexure of the ridge until it reaches
its southern extremity in Huntingdon county. This mountain conr
taining an anticlinal axis at its south-western end, as it does at its other
extremity in Union couaty, the everlying stratum, formation V, man-
tles round the terminating knob, as it must round that of every simi-
lar anticlinal ridge, composed of formation 1V, and taking an altered
dip to the north-west, it follows the western flank of the mountain, and
its continuation, Stone mountain, to the head of Stone valley. The
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berder of this valley being diversified towards its upper end, by seve-
ral mountain knobs protruding themselves into it from the north-east,
these short and rapidly subsiding ridges, as we have already beheld in
a strictly analogous case in Buffalo valley, deflect the course of the
formation which runs invariably along their base, and give it a rather
winding course, causing it to fold round their points and to re-enter
between them, until we reach the south-eastern base of Tussey’s
mountain. Resting against that flank of this bold ridge, with a
rather gentle south-eastern dip, we may trace the formation west-
ward to the Little Juniata, where it is finely exposed, and follow it
thence along the eastern base of the same mountain, through Hartslog
and Woodecock valleys, and the same regular line of valleys prolonged
to Maryland.

In several parts of this long and crooked belt, the fossiliferous iron
ore has been already met with in bands having a thickness and a pu-
rity of composition, such as to awaken cheering anticipations con-
cerning the general productiveness of the formation in regard to ore.
Thus it has been found near Drake’s ferry at the base of Jack’s moun-
tain on the Juniata, where it displays uncommon purity, and it has
been rather extensively developed in Woodcock valley. in three par-
allel and contiguous beds, when, by the enterprise and knowledge of
George Thompson, Esq. it was applied several vears ago in making
iron, and is much used in some of the neighboring furnaces.

Another long and parrow tract of formation V, lying to the south-
east of the former, commences at the Susquehanna at Selinsgrove.
Extending thence towards the south-west, its lower beds gradually
rise as we advance, in consequence of an anticlinal axis which we can
follow into the end of Shade mountain. At this point the belt of for-
, mation V divides one branch with a north-west dip, keeping the north-
western foot of that mountain, to Lewistown, where, after doubling
round the end of the mountain, and entering the long narrows of the
Juniata, it resumes its south-westerly direction along the flank and
base of the mountain, which here takes the appellation of the Blue’
. Ridge. Passing a few miles beyond the southern termination of this
ridge, nearly to Shirleysburg, it is again deflected somewhat to the
east; for the strata suddenly, as in all cases when opposite the end of
a mountain of anticlinal structure, change their course and run north-
eastward some distance into Sugar valley, their dip here being to the
south-east. In that valley the formations lie in a synclinal trough,
resting between the Blue Ridge and Black Log mountain, along the
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western base of which last, the strata stretch forward once more to-
wards the south, with a western dip as far as the southern termina~
tion of the mountain. At this point, when the dying out of the an-
ticlinal axis, which has brought up the limestone, formation I, in
Black Log valley, has brought together the Black Log and Shade
mountains, the ore-bearing stratum, formation V, folds as usual round
. the end of the knob, and taking a north-eastward cours¢, ranges along
the base of the Shade mountain, to where it ends at Licking creek.
Folding in an anticlinal axis over the point of this ridge, it changes,
of course, its previous south-east dip to a north-western one, and as-
cends the valley of Licking Creek for a few miles in the form of a
synclinal trough, where it pursues its former direction, dipping once
more to the south-east and conforming in its course to the south-
eastern base of the northern Shade mountain, until it leads us east-
ward beyond the end of this mountain, to our ongmal point of de-
parture at Selinsgrove.

In many parts of its course, this double belt of formation V gives
indications of containing the ore, in bands of sufficient magnitude,
to inspire the hope that a minute and systematic survey of the stra.
tum, may disclose it in valuable qualitics. At the eastern termina-.
tion of the Long narrows of the Juniata, where the beds of this rock
rests at a high inclination against the foot of the Shade mountain, a
seam of the fossiliferous iron ore has been detected of a thickness
and quality, nearly if not quite adequate to render it highly useful.

The beautiful and rather fertile little oval valley in the southern part
of Bedford county, near Hancock, called Pigeon cove, is based upon
. formation’ V, being eucompassed on all sides by a belt of hills, con-
taining the fossiliferous limestone, formation VI, and the sandstone,.
formation VII; but whether the rather flat, anticlinal axis which has
upraised the red and variegated shales of formation V, has also
brought up to the surface, that part.of the formation in which the
fossiliferous ore onght to occur, is a point demanding further research.
The axis of elevation in Pigeon cove, is almost precisely in the pro-
longation of the extensive anticlinal ling, which upheaves the lime-
stone, formation II, in Black Log valley. They may be traced
almost continuously into each other, by observing the dip of the
strata. The next important range of formation V, éxtending through
our district, commences at the westside of the Susquehanna, nearly
opposite Georgetown, and runs through Pfouts’ valley, to where it



60

divides into two belts, at the eastern end of Tuscarora mountain.
Here the anticlinal axis of that ridge has protruded the rocks of for-
mation IV, which form the mass of the mountain. Afier separating
at this point, which is a few miles east of the Juniata river, one belt
pursues its course to the south-west along the north-western flank
and base of the Tuscarora mountain, the curvatures of which it fol-
lows as far as Sidney knob, in Bedford county. On the western side
of that ridge the formation disappears in consequence of an_enor-
mous dislocation of the strata, which, commencing in this vicinity,
runs southward ,along the western foot of Scrub ridge, tilting its
strata and those of the adjacent. side of the M’Connelstown cove,
(composing formations IIT and II,) which it borders, into an inverted
position and burying the rocks of our formation V, and also the
overlying formations VI, VII, and VIII, so that the strata of forma-
tion IV, actually lean in some places upon those of formation IX.
This has thrown down the ore-bearing shales of formation V, to a
depth of probably not less than three thousand feet below the surface,
which they would otherwise occupy.

Further to the south, in the neighborhood of Hanover furnace, the
dislocation seems to become less and these rocks once more emerge
to the surface, forming a narrow belt in which their strata are great-
ly crushed. This, however, after a course of a few miles, crosses
the State line, and finally, the Potomac river below Hancock.

The other belt of formation V, taking the south-eastern side of the
Tuscaro:ja mountain, ranges with south-eastern dips along its base,
through Raccoon valley, and in the same general course, follows the
mountain nearly to the line of Perry and Franklin counties. There
the stratum is caused to curve much about, sweeping round the points
of the high ridges in that part of Perry and winding into the short
valleys between these knobs. It then streiches eastward until it
nearly reaches the town of Bloomfield, and thence ranges south-
westward, meeting finally, after several meanderings, the northern
base of the Kittatinny or Blue mountain, near Wagner’s gap. From
the latter point it follows the northern slope of this mountain, to the
Susquehanna, whence it ranges north-eastward as described in my
last annual report, resting at the base of that ridge until it leaves the
State, near the Water Gap of the Delaware river. Fragments of
iron ore, indicating the probable existence of the fossiliferous band,
were picked up at several points when making the reconnoisance of
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Perry county, but n the belt which stretches from the Susquehanna
to the Delaware, along the base of the Kittatinny mountain, notwith-
standing a diligent examination has been made, no symptoms of its
presence in any quantity have been discovered. Its absence from
this, which is the most south-eastern tract of the formation, is proba-
bly atiributable to the almost total deficiency of the variegated calca-
reous and fossiliferous layers in the middle of the stratum, with
which the ore would appear to be invariably connected.

The only other exposure of formation V, in the State, is upon Mon-
tour’s ridge, and here the fossiliferous ore is largely developed and at
present somewhat extensively worked. A general account of it, suf-
ficient for the present purpose, was offered in my last report. In
_closing this chapter upon the third Geological district of the State, I
‘would observe that the reader is by no means to infer that the forma-

tion thus extensively distributed, and which I have approximately )
_traced, is the only one besides the great blue limestone, formation II,
‘that holds out a promise of containing iron ore in sufficient deposites
to warrant a minute exploration. Valuable ores peculiar to each
stratum, are often found and occur sometimes ‘rather abundantly, in
connexion with formations VI, VII, VIII, IX, and XI, and with the
coal measures of Broadtop mountain, embraced within this district.
By following up the detailed -investigation of all the strata of the
region upon the plan already commenced, we hope uitimately to
offer to the manufacturers some valuable facts concerning the best
clue to the position of these ores. General practical rules in relation
to the distribution of so important a mineral if discoverable, are of
inestimably greater benefit to the public, than almost any number of
. erely insulated discoveries, and that they are often attainable by
the aid of careful observation and science, must be conceded by
every one at all experieneed in mining and Geologieal research.
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CHAPTER I

A GENERAL SKETCH OF THE OPERATIONS OF THE SURVEY IN THE DIs-
TRICTS NORTH AND WEST OF THE ALLEGHENY MOUNTAIN,

SECTION 1.

That part of Pennsylvania which lies to the north and west of the
Allegheny mountain, comprising about one half of its territory, ex-
hibits a remarkable contrast to the Appalachian chain which I have
been last describing, both in respect to its Geology and its Topo-
graphical structure. The strata of its rolling surface belong only to
the four or five uppermost formations of our great lower secondary
series, whereas, in the Appalachian region, we are piésented with
_ every rock of the entire group, from formation I, to the coal measures
or formation XIII, inclusive. Here those two great natural agents
which have given to every part of our country, all that is peculiar to
it in its external Geological and Geographical features—I mean the
subterranean forces and the superficial ones—has evidently operated
with far less intensity than in the disturbed mountain chain which
borders this region on the south-east. In the country which I am now
about to describe, the inclination of the rocks is much less, and the
changes in the direction of the dip more rare; in other words, the anti-
clinal axes are flatter, fewer and wider apart, though they preserve
~ their general parallelism. The operation of currents upon the strata

would also appear to have been more gentle and evenly diffused, and
individual strata have been preserved from destruction, and keep their
position near the surface over far wider areas, than in the other re-
gion, so that whatever useful mineral deposites they may contain,
such as beds of ore or seams of coal, will be found spread out over
. an extent of country so great, as hardly to be credited, unless we
advert to the causes which have occasioned their being thus diffused. -
One of the most fortunate circumstances for the resources of this
portion of the State, arising out of its peculiar Geological structure,
is to be found in the universally rolling outline of its surface, which
is every where trenched by ravines, and by more or less deep valleys,
the results of an extensive denudation by water. 'This feature gives
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us ready access to the strata and all their contents, whichlie above the
lowest water level of the country, imparting superior exactness to
our explorations by the facility afforded for inspecting and measuring
all ‘the beds. In entering upon a brief, general description of. the
mode in which the mineral wealth of this part of our state is diffused,
a hasty outline of its leading Geologic¢al features will prove a useful
introduction to the details which are next to follow.

* Taking a comprehensive view of its stratification, the whole of this
north-western half of the State has the structure of an extensive basin,
or more properly it is the termination of a more enormous basin, which
stretches south-westwardly from Pennsylvania to the northern border
of the state of Alabama.. From the southern boundary of the State,
in Somerset county, 1o the North Brauch of the Susquehanna, in Lu-
zerne, the south-eastern base of the Allegheny mountain constitutes a
remarkably well defined margin, separating this region from the A ppa-
lachian chain. Between that limit and the shore of Lake Erie, on
the north-west, and the state of New York, upon the north, the strata
all belong to formations VIII. IX, X, XI, XTI and the coal measures
or formation XIII. The two lowest of these rocks, formations VIII
and IX, ranging along the south western foot of the Allegheny moun-
tain, betweéen the points already designated, sweep in a wide curve
round the eastern terminations of the upper rocks in Susquehanna and
‘Bradford counties, and are traced westward in a long belt, parallel
with the northern line of the State, from Towanda to the state of
Ohio. Immediately within the long zone thus delineated, we per-
ceive a bold escapement formed by the hard sandstone strata of for-

mations X and XTI, being the actual margin of the great bituminous
coal basin.

On the south-east this escapement is the ridge of the Allegheny
mountain, but on the north it is a more undulating chain, of more
broken outline, which stretches from Towanda, almost due westward
by Blossburg, Smethport and Warren, and thence with a greatly re- -
duced height, is deflected somewhat to the south by Meadville and
Greenvilie, until it crosses into Ohio. Along the northern side of
the basin, from formation VIII upwards in the series to the coal
measures inclusive, the sirata have a gentle dip towards the south,
jeading us into higher and higher beds of rocks, as we recede in that
direction from the New York line, where the slate and argillaceous,
sandstones of formation VIII, form the predominant rocks. In
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Crawford and Mercer counties, where the lower strata lie to the
north-west of the coal, the prevailing dip of all the rocks of the series
is towards the south-east, but along the Allegheny mountain, or on
the south-eastern margin, their prevailing inclination is either north-
westward or northward, being thus in every case inwards, as respects
the central portion of the great trough enclosing the coal. But while
_ this, as a general rule, holds strictly true of the strata along the edges

of the basin, it is necessary that we should observe, that within this
boundary there exists a number of anticlinal axes, some of them of
great length and elevation, others low and insignificant, which give
to the strata throughout nearly the entire region, an almost endless
succession of more or less gentle undulations. As those axes of ele-
vation have lified the formations that lie below the coal to the sur-
face, even causing the latter to be swept away entirely, over many
considerable tracts of country, and as they in fact divide the whole
region into a series of insulated and subordinate coal basins, the exact
limits of which it is important I should mention, I shall briefly
describe the position and range of such of those as our researches
have brought to light, specifying some details about the strata in the
several basins which they enclose.

SECTION 2.

Of the fourth district, embracing the country included between
the base of the Allegheny mountain and Chesnut Ridge.

Nearly ill of the anticlinal axes which are of sufficient magnitude
to impress deeided features on the topography of the region, or to
have caused the removal of the coal measures from along this line,
range in a north-east and south-west direction, or in lines parallel to
" the course of the Allegheny miountain, and are embraced within a
belt of country rarely exceeding forty miles in width, measured
north-westward from the base of that escarpment. ,

Beginning with the southern end of this belt, where these anticli-
nal axes, and their included troughs containing the coal measures are
best defined, and where our explorations as far as relates to the soath.
eastern counties of the great coal field, have been more detailed than
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forther horth, the aﬂﬁciinal axis which first meets our attention, west
of the eastern margin of the coal, is ore which occurs midway be-

Aween the Savage and the main Allegheny mountain in the south-east

corper of Somerset county. This is probably a prolongation of that
which ranges aleng the summit of Chesnut ridge, in Bedford county,
where it has brought to the surface the limestone and sandstone for-
mations, VI and VII. As it ranges towards the south-west, it exposes
the rocks of formation VIII which form a long. .wedge-shaped belt,
ending near the line of Southampton township. From this point,
where the belts of formation [X, on each side of it, have coalesced
into one, this latter stratum alone occupies the depression between .
the two mountains above named, a less extensive denudation of the
rocks which fold over the axis, having taken place towards the south
of the two separated edges of the higher formation X, which forms
the ridges of the great Allegheny and Savage mountamns. These
aunite, and as we approach the Potomac, they compose but one moun~
tain, along whose summit we may still trace the prolongation of this
anticlinal ax#s. It is this axis of elevation which, tagether with that
of Wills’ creek mouatain, (the westernmost of those in the Appala-
chian region, te the «east,) forms the highly interesting and important
coal basin of the Potomac. “This basin, commencmg towards the
head of Stone run, in Hardy county, Virginia, ranging mrongh Mary-
land and terminating at Wills’ creek, in our own State, is here
bounded on the east by the little Allegheny, and on the south-west
by the Savage mountain. The Pennsylvanias portion of this basin
may be estimated atfive miles in width, measured along the State
line, and seven in length. Itis believed that no*coal will be discover
ed to the north-east of Wills’ oreek, as from the close approximation
of the bounding ridges, the coal measures have there been much ex-
posed to denudation and carried off. Of the ¢oal veinsenclosed with-
in this tréugh, the Wighestin the series is that which is principally
worked. It extends with a very undulating lie of. owicrop near the
summit.of a:long iregular- ridge of considerable elevation, lying
about midway' between the little Allegheny and Savage mountains,
Numerous transverse valleysof denudation intersecting the ridge,
have interrupted the regular range of this upper coal seam, rendering
it difficult to compute the area which it actually occupies, but favor-
ing greatly the operations of the miner, by exposing a more extensive

.out crop. Iis everage thickaess, as sscertained in aumerous places

)



where it has been opened, is about eight feet, the most extensive
mine being, that of David Hoyman, about a mile north-east of Jen-
ning’s run.

‘The identity of this with the grest seam worked at Frostburg. in
Maryland, is highly probable, as well from the character of the coal
itself and the accompanying shales, as from the similarity of its posi-
tion upon the ridge. Several other good seams ave known, situated
lower in the series, in thickness from three to five feet, but being less.
accessible and important than the one above, and these being at pre-
sent but a small demand for coal in this neighborheod except for lo-
cal use, they have excited but little attention. Irom ore of excellent
guality was colleeted by us on the surface, at many poiats in the ba-
sin, and there is reason to believe will be found in ample quantities
especially assoeiated with the shales of the lower seams, whenever
the proprietors of the soil.shall deem it of sufficient eonseguence to-
undertake the requisite diggings. Between the eoal seams there oc-
cur two or more thin bands of limestone sufficiently abundant to use
as a flux or for agricultural purposes. The tract included between
the Savage and Allegheny mountains, containing formations VIII and
IX, thrown up by the anticlinal axm previously traced, presents but
little that is interesting in regard to its mineral resourees. The rocks
of the Allegheny mountain thrown into north-west dips by this axis,
are thus made to constitute the south-eastern margin of another basin,.
whose north-west boundary is defined by the rocks-of the Negro moun-
tain, which have received a contrary dip to the south-east, by an axie
passing through the centre of thatridge. The broad and flattened
axis of Negro mountain, exposing formation X: om its summit and
over its gently inclined flanks, is prolonged to the north-esst, at least
as far as the Bedford and Stoystown turnpike. Along this elevated
belt, therefore, the coal-bearing rosks have been removed, and at the
same time the influence of this axis, by elevating the strata in the
middle of what would have been a broad and deep basim between the
Allegheny mourtain and Laurel hill, has rendered. the two minor
basins into which it. has divided that space eompmuve!y shallow,.
and removed much. coal. -

A tract of rather low ground follows the noﬂh-wes&ern base of the
Allegheny mountain, in the southern part of Somerset county, from
which the coal ineasures appear to have been removed by denudation;,
but the coal almost invariably occurs.in the first range of hills further
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towards the centre of the basin. Thus in the vicinity of Salisburg,
little or no coal is indicated between the mountain and Castleman’s
river, while it is abundant in' the higher lands to the west of that
stream. In this neighborhood, as in the south-east basin before
described, the best developed coal seam is the large one, being here
from eight to nine feet in thickness. Though traceable over a con-
siderable extent of country, it has hitherto been opened in only a few
places, there existing at present but little inducement for mining the
coal, secluded as it now is from market. The lower and thinner coal
beéds, and the iron ore often associated with them, have therefore
been still less soucrht for, and are scarcely known. Advancing north-
ward to the nelghborhood of Berlin, we there no longer meet with
the upper or larger seam, a deeper denudation of the strata having
washed it away, but the lower seams have been wrought near the

- town to some extent, for the supply of Berlin and Somerset. At

this place the seams which are mined are three in number, the
uppermost affording aboit five feet of true coal, the middle one,
considered the best and hence most worked, about four feet, and the
lower one, recently opened, about three feet. The space between
the upper and middle beds measures about sixty feet, that between
the middle and lower beds from forty to fifty feet.

In some of these shales between the coal seams, cceur thin flag-
gy bands of iron ore of considerable purity, being an argillaceous
proto-carbonate of iron. ‘There likewise exists a bed of limestone

nearly three feet in thickness. Iron ore prevails about Elk Lick

creek, near Castleman’s river, and may be observed in many places
along the north-western declevity of the Allegheny mountain.

Near the base of the same ridge, bog ore may also be frequently
found, but the deposites rarely give evidence of a large supply. The
occurrence of one or more layers of limestone in the strata between
the lower coal seame, is an usual feature in nearly every part of this’
basin, and from the inestimable value of lime in agriculture, it is to
be regretted that more frequent use of it is riot made.

Between the north-western slope of the Negro mountain, and the
south-eastern slope of Laurel Hill, occurs 'the next trough of coal
measures. These upper strata dip gently to "the north-west, from
the former of these ridges, and at about the same inclination to the
south-west from the latter, conferring upon the valley between them,”
the structure of a regular synclinal basin, of rather wider and deeper
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dimensions, as respects the coal containing roocks, than that embraced
by the Negro and Allegheny mountains.

The townships of Addison and Turkey Foot, lying within this
trough, have a rough and hilly surface, intersected by streams, which
run in deep gorges between the hills. Towards the centre of the
basin, the seams of coal usually occupy a low position, being rarely
exposed, but in the deep ravines and near the borders of the streams,
a coal seam six feet in thickness, is found low down on the banks of
the Youghiogheny, near Smithfield, from which a considerable quan-
tity of coal is derived for the supply of thattown.

The exact position of this bed in the series and the relative situa-
tion therefore of the other seams to it, has not yet been ascertained in
this neighborhood, but further research, it is hoped, will make these
matters clear. Iron ore exists in many places within this basin, and
could probably be proeured in ample supplies, for the manufacture of
the metal, especially towards either border of the disuiict, if those
who are interested would embark in some systematic diggings,
among the slates connected with the lower coal seams. About
Drake’s run, and from thence towards the head of Laurel Hill creek,
it would appear to prevail in great abundance, and much of it to be
of excellent quality, but occurring in a wild and uninhabited region,
it has been but little sought after. Near the head of Garey’s run, it
is procured for the use of Rogers’ furnace, to which it is taken to the
western side of Laurel Hill. Exploring the country northward
towards Milford and Somerset, we find coal abundant in the hills
" lying west of Castleman’s river, but extending our researches still
further north, we observe the surface of the country gradually to rise
and to be less intersected by the valleys and ravines, so essential to
the full exposure of the strata, and as a consequence, the indications
of coal becorse more rare. Between Somerset and the base of Laurel
Hill, very little coal can be detected, though the probability, if we judge
from the dippiog of rocks and other indications, is great, that the main
coal seams have not been washed away, but lie buried beneath the more
unproductive strata that occur near the surface. The same remarks
are true of the country north of Somerset, until we descend to a con-
siderably lower level along the waters of Stony creek and Quemahon-
ing, where we again find the coal. In this position, it occurs near
Stoystown, and further westward, and also eastward on the other
side of the prolongation of the Negro mountain axis, which is here
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greatly reduced, or possibly, entirely flattened down ; and again, on
the flank of the Allegheny mountain, at Statler’s, on the Bedford and
Stoystown turnpike. This vanishing of the Negro mountain axis,
causes the whole valley between the Allegheny motntain and Laurel
hill, to have the structure of -a single basin, and from Stoystown
northward, I shall speak of it as one. 1Iron ore, apparently of fine
.quality, is found along Stony creek, above Stoystown, and aleo in-
many places near the foot of Laurel hill, on the head branches of
Quemahoning. That at the old Shade furnace is rough and sandy.
‘This furnace has not been in blast for some years. 'From the vicini-
ty of the turnpike above spoken of, north-eastward to the Cone-
maugh, the country is rugged and unsettled, except in a few spots in
the neighborhood of Paint creek. Near the mouth of that stream,
. and along the valley of Stony creek, where some population pre-
vails, the beds of coal are again recognized and have been partially
mined at a few points, to supply the blacksmiths and others in the
district. The digging of the coal being performed, as in most other
similar places, during the winter, and earried on upon a very small
acale, the spring thaws cause the earth and slates to fall, rendering
. the entranee to the mines inaccessible during the summer. We are
hence, too frequently precluded from ascertaining the thickness, qua-
lity and aspect of the seams, and from procuring those other data, so
esseatial to any attempt to trace and develope the coal over the cir-

_ cumjacent country.
The deep valley of the Conemaugh, exposing the strata {rom the
, uppermost beds of the coal series, in this part of the basin downward
to-nearly the bottom beds of formation XI, we are enabled, through
a careful examination of the denuded beds, to determine with some
accuracy, the contents of the coal formation in this portion of its
range. The artificial excavations along the line of the Portage rail
road furnish, from point to point, displays of the stratification, which
greally assist the investigation. Using the facilities thus afforded,
we collected an ample suite of specimens from the strata composing
the coal measures, together with a set from the underlying beds of
- all the formations, included between the base of the Allegheny moun-
tain and the firstbed of coal. Minute measurements were at the same -
time institated, which will eriable us to approximate to the thick-
ness of all the strata, between the foet of the mountain and the third
principal coal seam, which rests upon its summit. The same was




[

70

done in the gap at Laurel hill, where the Conemaugh, passing
through that ridge, presents an excellent opportunity for collecting
those details of the stratification, which, when applied to other neigh-
borhoods, where the rocks are more obscurely discovered, greatly
assist us in tracing any valuable beds which they may contain.

In the vicinity of Johnstown, there are known at present, three
seams of coal, the lowest oceurring only a few feet above the level of
the Conemaugh. The next is between forty and fifty feet higher in
the strata, and has immediately beneath it a stratum of limestone,
varying from three to eight feet in thickness. Between sixty and
seventy feet above the middle coal bed is another, apparently the up-

permost workable seam in this vicinity. These coal beds are respec-

tively three, three and a half and four feet in thickness. 'They are -
but little worked, siupplying only the immediate neighborhood. The .
mines adjoining the rail road on the Allegheny mountain, furnish fuel

to the stationary engines at the inclined planes, and supply a mode--

-rate demard from the country east of the-mountain. The measure-

ments and other researches undertaken, indicate that most, if not all
these mines near the rail. road, are in the uppermost of the three -
seams already mentioned, excepting the mine of Dr. Shoenberger,
near the foot of Plane No. 6, on the eastern descent of the mountain,
which would appear to be in the lowermost bed in the series.

Passing from the valley of the Conemaugh towards Ebens!igrg,
the surface of the country rises rapidly, and the principal coal seams
are again lost to view, beneath the unproductive superincumbent
strata, which hére spread themselves over the surface. Some small
beds from one to two feet in thickness, are however met with.
‘Towards the eastern and western borders of the basin near the base
of 'the Allegheny mountain and of Laurel hill, the lower and thicker
beds occaslonally show themselves, and admit of bemg extensively
traced.

Among the slates included between these seams, we ﬁnd as usual,
the chief deposites of argillaceous iron ore, the display of which is
particularly promising along Laurel run and Hengston’s run, which

~ flow southward into the Conemaugh, near the foot of Laurel hill.

Ore is also to be found along the waters of Clearfield creek, and in
other places, near the western slope of the Allegheny mountain,
between eight and ten miles south-east of Loretto.
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- Northward from Ebensburg, the country descending in virtue of
the.drainage towards the Stis'quehahna,‘We once more cross the out
¢rop of the coal, though in this truly wild fordst region, but very
little ‘excavation has been attempted. The Laurel hill loses its fea-
tures as a distinct ridge, a little seuth of Blacklick creek, the anti-
clinal axis to which it owes its elevation and structure, being hardly
discernabie in the deep gorge thrvagh which this stream flows across
its termination. Some miles south of this point, the -height of the
ridge being much reduced and its axis greatly flattened -down, the
coal slates and the coal itself reach high up on the irregular but gen-
tte slope of the hill. .At the extremity of the ridge, coal is found in
abundance exposed -in -the valley of Blacklick creek, whence it is
saken chiefly to the town of Ebensburg. Iron ore also-occurs, and
a considerable amount of excavation has been made in search of it, on
the north bank-of the-same stream, through the enterprise of Messrs.
Lewis and Rogers of that town, and, with encouraging prospects.
About two miles lower down the stream, borings were made some
years ago inte the strata and salt water obtained, but the manufacture
of salt was abandoned. Recently, eperations in this place have been
recomrmenced, by, Judge Murray, of Cambria county; whose work-
men, during the autumn, were engaged in increasing the depth of the
wells. : . : ’

The next.coal basin of which I propose to offer a brief sketch, is
the long synclinal valley, enclosed by Laurel hill on the south-east,
and Chesnut ridge ‘on the north-west. A straight and very regular
anticlinal axis, extending along the eentre of each of those impor-
tant ridger, the rocks-on the north-western side of -the Iaurel hill
are ‘made to dip towards the north-west, while the same strata ap-
pearing along the south-eastern base of Chesnut ridge, incline in the
contrary direction, or towards the seuth-east, giving to the whole
belt the structure of a regular trough. 'To this feature, we owe the
preservation of the upper or coal bearing rocks, which have been
swept entirely away, from the denuded flanks and summits of the
two bounding ridges, It may be well t» mention in this place, that
a singular degree of confusion prevails in regard to the mame of these
ridges. From its north-eastern termination, to the break or notch
by which the Youghiogheny passes through it, the western ridge is
every where styled the Chesnut ridge, but from that point south-
westward into Virginia it often, though incorrectly, receives the
name of Laurel hill. In my-déscriptions, I'shall apply the name of
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Cheshut ridge to this axis throughout its entire length, and reserve
that of Laurel hill for the mountain which ranges pasallel with it on
the south-east, at an average distance of twelve miles.

In the western corner of this coal basin, included botveen these
ridges and bounded by the State line and the National road, some of
the coal seams show themselves, being mined im a few places on.a
small scale, for fael for the blacksmjthe. On the bank of Sandy run,
a litde north of Elliot’s mill, there oeeurs a natural exposure of iron
ore, which, from the apparent quantity of -the mineral, deserves at-
tention, The eagtern side of the valley, towards the base of the
broad flattened sidge of Laure? hill, comprises a wild, barren country
of sandy hills and swampy ghdes, offering nearly msupersble im-
pediments to Geological explorations. Near the eastern base of
Chesnut ridge, about a mile and a half south of the National road,
on a iributary of the Sandy run, there exists a quantity of good iron
ore. It has been extepsively explored by Andrew .Stewart, Esq.,
who has lately erected a furnace fer smehing it. A listle north of
the National road in the same range, ore is extensively dug, being
transported across the mountain, to be smelted in Huston’s furnaee,

near Uniontown. Between the National road and the Youghiogheny,

the country is generally covered with forest and is very rough and
wild, becoming towards the river exceedingly broken and hilly.-—
Seams of coal and layers of iron ore, arec here found. TFhe ore is
used in two or three furnaces in the meighberhood of Laurel run on
the south, and ef Saltick creck on the north of the Youghiogheny.
Other furnaces formerly in operation Lere, and to the north towards
Ligonier and Laughlinstown, are no longer m action. On a range of
hills, situated about midway between the bases of Laurel hill and
Chesaut ridge, north of Ligonier, a valuable seam of coel ususlly
nearly seven feet in thickness has been opened in many places, and
may be extensively traeed ; its position in the strata is evidently
higher than the seame ecommonly met with, near the bottom of the
series, which measure respectively about three, four and five feet.
As it produces coal of a superior quality, the thinner beds ate in

this neighborhood almost wholly neglected. It follows nearly the
summit of the ridge, which ranges along the centre of the valley -

from Ligonier to Fairfield, to- within almost three miles of the Cone-
maugh. Beyond this point, the large bed is no longer to be met
with, the denudation of the upper strata between this and: the valley
of the river, having left only the lowest poxtions of the coal series.
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A valuable iron ore, belonging to the lowest strata of the coal mea-
sures, occurs east of Fairfield, on the western slope of Laurel hill,
and has long been worked at Ross furnace in the neighborhood. A
little below the thick upper coal seam, which lies between Ligonier
and Fairfield, there lies a very useful bed of limestone, varying in
thickness from three to four and a half feet. H is much less impure
than' that which generally occurs between the coal beds in this region,
and therefore yields a better and whiter lime. Near Lockport, and
at other places along the deep valley of the Conemaugh, the lower
seams of coal are exposed, and if an extensive demand for coal were
ever to arise, they would offer great facilities for mining operations.
Extending our explorations northward, along the middle of the valley,
we find ourselves again above the lower ¢oal seams, in the neighbor-
hood of Armagh, but they rise to the surface and finally crop out and
disappear, as we draw near to the base of either of the ridges which
bound the basin. = This remark holds good as far north as the tribu-
taries of Yellow and T'wo Lick creeks, the channels of which, lying
in deeply denuded ravines, the lower coal seams are ﬁ'equently ex
posed along their banks.

This 'brings us’to the northern termination of - Chesnut ridge,
which grows very irregular and depressed near Yellow creek. North
of the turnpike, between Ebénsbnrg and Indiana, neither the ridge
nor its anticlinal axis aré any longer perceptible. No valuable beds of
coal occur near the town of Indiana, which lies 100 high for the lower
seams, which are exposed in the ravines.of Two Liek and Yellow
creeks, from four to six miles.east and south-east of the town. On
Yellow ereek near the north-west foot of Chesnut ridge, in the slate
above a neglected coal drift, there was found a deposite of iron ote,
which would justify more eareful examination by digging, being only
partially exposed in the bed of a little stream. About five miles north-
ward from Indiana, on a branch of Crooked ¢reek, we find a seam
of coal, the position of which in the strata is certainly higher than
that of the seams on Yellow and Two Lick creeks. Its thickness
is sometimes stated to be seven and a half feet, though it yields only
about six and a half feet of coal, the seam being separated into two
portions by a band of slate thirteen inches thick, the lower mass of
coal being four feet, and the upper two and a half in thickness.
Northward towards Mahoning creek, the country is high and rugged,
the population more sparse, and the impediments to a minute explo-
ration very considerable. Arriving 'at Mahoning creek, the seams
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of coal again appear adjacent to the stream. At Mr. Bell’s, north of
the Big Mahoning creek and about a mile north of the Jefferson
county line, in a position nearly three hundred feet above the level of
the stream, a partial excavation of a seam of coal hes been made, in
a bed which is possibly the same as that alluded to on Crooked creek.
At this place, however, the dmdmg slate is three feet thick, the up-
per mass of coal being three feet in thickness, and the underlying
one buried at the time under water, by imperfect drainage of the mine,
was stated to be at least four feet. Between twenty and thirty feet
above this coal bed there exista a stramm of limestone, the thickness
of which has not yet been ascertained. The lower seams in Maho-*
ning creek are from three to five in thickness, and yield coal ofgood
quality.

In the neighborhood of Punxatawaey, them also occurs a seam of
coal which has seven feet of thickness.

The details above presented, will serve to show a remarkable regu-
larity in the position of both the coal and the iron’ ores throughout,
indeed, the whole broad belt of country embraced between the Alle-
gheny mountain- and the Chesnut ridge, and fromthe southern line
of the State to the counties of Clearfield and Jefferson. Of the coal,
there would appear to be at least three seams of moderate dimeisions
occurring in the lower part of the series; and af a considerable eleva-
tion above these, a bed of considerable size and usually of superior
quality. ‘To know which of these we are likely to encounter in any
given neighborhood, it is chiefly necessary to attend to the direction
ih which the rocks incline, and to the relative elevation of the place,
compared with some one of the strata adopted as a Geological basis.
‘The more usual positions of the iren ore have been already referred
to. Itis easy to perceive that from the measurements already ex-
ecuted, and from others to be hereafter undertaken; with a view to
exhibit as exactly as possible, the relative situation of the several
séams of coal, beds of limestone, and the layers of iron ore, which
expand widely under the surface of these basins, the explorations of
individaals will be greatly facilitated. It is for the purpose of ma-
king the details, which I wish to offer in my final report upon these
less known districts of our State as preeise and ample as practicable,
that I propose to continue to some extent, the investigation of the
districts above described, and to place hereafter in some of the wilder-
ness portions of the region, north-west of the Allegheny mountains,
a part of the corps supplied witha tent or tents, and with -instru-
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ments for measuring and with tools for exposing the strata, to the ex-
tent at ‘least, which is necessary 1o ‘enable us to recognize and trace
the mineral deposn.es .

It may be useful to those who are explonng some of the mountain-
" ous tracts which lie within the enormous coal field above delineated,
and seérve to guard them against illusions, if I briefly describe the
character and aspect of the three formations which are sitated
next beneath the coal measures, and ‘which therefore frequently oc-
cur in the same tracts of country. Next below the sandstones and
shales immediately associated with the séams of coal, we have a
formation comprising coarse white and yellowish grey sandstones,
occasionally imbedding thin layers of- dark carbonaceous shale, and
usually containing in its uppetmost portion, a heavy stratum of
coarse white quartzose conglomerate, the pebbles of which are gene-
rally rounded. "This last rock, where it exists in the.formation, is an
admirable and well known guide to the position of the coal, the low-
est sean of which will be found most commonly, though not invari-
ably, within one hundred feet perpendicularly above it. But in many
districts, not only in the interior of the coal fields, but along the Al-
legheny mountain, the formation is destitute of this distinguishing
stratum, and in such places the knowledge of some other land mark,
by which the explorer may at any spot ascertain his position in refe-
rence to the rest of the rocks, and especially to the coal, becomes of
the highest practical value. - Such a-land mark is to be found, at
least throughout a very wide extent of country, on the south-eastern
border of the coal field, but particularly towards the southern side
of the Btate, in the highly characteristic and easily recognized stra-
tum of red shale, which constitutes formation XI, of our series. .
Fortunately, this stratum is present in many situations where the con-
glomerate, the distinctive bed .of the next overlying formation, is
wholly wanting. The neighborhood of Farrandsville, on the West
Branch of the Susquehanna, suggests itself as an instance. Here the
coal is confined to the summits of the loftiest hills in the vicinity,
within about one hundred and fifty feet of whose tops we encounter,
though much diminished in thickness, the well marked material of
formation XJ, the total depth of the stratum being only about twenty-
four feet. But between its upper surface and the bottom of the
lowest of the coal seams, the distance is not more than eighty-two
feet, and it is within - this space that the whole of formation XII, as
far as it is developed in this neighborhood, is comprised. Occurring as
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a fine-grained white sandstone, and being entirely destitute of any
layers containing pebbles, it has been frequently confounded, not
.only here but elsewhere in the State, with the true coal measures that
rest above it. ‘The thick series of sandstones and shales which
compose formation X, and form the entire mass of these hills down
to the level of the Susquehanna, has been also considered as belong-
ing to the proper coal bearing strata. This mistake, which has
proved a very pernicious error, has arisen from overlooking the well
traced line of séparation which nature has drawn between the strata,
affording us an unerring guide, in the beds of the red shale forma-
tion. This red shale mass, formation XI, though a conspicuous and
~ery thick stratum, where it encircles the mountain ridges which
enclose the anthracite coal measures, thins away to extremely di-
minished size, when we extend our observations as far northward as
Lycoming county. From numerous measurements made in a former
year and presented in my last annual réport, it exhibits perhaps more
strikingly, than any other rock of our secondary series, a rapid abate-
ment in thickness, as we pursue it to the north-west. But while it
augments to the south-east, it likewise expands, though very gradual-
ly, as we trace it south-westward, acquiring as it ranges in that direc-
tion, a new and highly valuable layer, consisting of a very thick
band of pure limestone, inserted near the bottom of the mass of red
shale. The increased thickness of the whole formation and the
position of ‘the included stratum of limestone, may be seen in the
striking exhibition of the rocks, afforded by the Conemaugh and the
_ cuttings of the Allegheny Portage rail road, where the latter crosses
that stream by an interesting viaduct. Still further to the south, the
formation contains a bed of calcareous sandstone, and is considerably
developed in the Little Allegheny, the Savage, the Great Allegheny,
and the Negro mountains, also in Laurel hill and Chesnut ridge,
(here erroneously called the Laurel hill.) This calcareous sandstone,
which in some places approaches closely to a limestone, is extensively
employed as a road stone for McAdamising the National road, and
to a partial extent other turnpikes which lie convenient . to its out-
crop. For this it is admirably adapted. In thickness it varies from
thirty to sixty feet. Near the National road it is reddish in the
lower layers, and of a light bluish grey in the upper, but as we trase
it northward, the reddish bands disappear. In many places in the
southern part of the State, this highly calcareous sandstone is overlaid
by a limestone a few feet thick, which is an extension apparently of

-~
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that above referred to, as seen on the Conemaugh This limestone
ia converted into lime, in considerable quantxty, at Peck’s and Ring-
er’s, m Addison townshlp, in Somerset county, the lime being much
prized, as it greatly exceeds in purity and whiteriess, any which' is
procured from the limestone of the coal measures. . Certain bands of
this limestone and of the shale contiguous to. it, are exceedingly
fossiliferous, and as formation XI, to which the rock belongs, presents
in scarcely any other district of the State, sufficienty distinct fossil
remains, to. enable us to institute a comparison between this and the
“other formations, as to the circumstances under which their strata
. were deposited, these characnensuc rehcs, are invested with conside-
.rable scientific interest. . ~ .

Having given a general descnpuon of formations XII and XI, it
remains for me to allude to the fqrmanon X. This stratum consists
of a thick mass of white, grey and buff colored sandstones, with inter-
stratified beds of brown, dark bliish and olive colored slates, among
which are occasional bandsof dark carbonaceous slate, not unfrequent-
ly appealed to as ‘an evidence that the whole is a series of coal
measures. This error, 80. pre)udmml by inducing a search for coal
in this formation, is apt to receive confirmation in the minds of
those who study the mere analogies in the external aspects of the
rocks, and neglect the more certain guxde afforded by the relative
positions of the several strata, inasmuch as they frequently ﬁnd in
some parts of the mass, the \mpresswns of vegetation, or even 'thin

_sheets of an inferior species of coal of very limited extent and thick-
ness, such as we often see among the true coal-bearing slates and
_sandstones. The thickness of formation X is very conslderable, be-
ing usually several hundred feet. This circumstance, in conjunction
with the relative hardness of its strata, contrasted with formauons XI
and VIII, which adjoin it, has caused it to resist the floods that
scooped out the valleys in the softer rocks, and to raise into bold and
consplcuous ridges. ‘In consequence of this character, the formation
. before us constitutes the true border.of the great bituminous coal
field; at least every where along its “south-eastern margin, capping
the escarpment of the Allegheny mountain in almost every part of
its range, from Maryland to the North Branch. From the same
cause, it is ei:posed in all the axes of elevation which sub divide the
great coal field, in the séuthern part of the State. Thus it occupies
the broad summit of the Negro mountain, near the Maryland lie,
and forms the top and no mconsxderable poruon of the s:des of
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both the Laurel hill and Chesnut ridge, throughout nearly their entire’
length. Where these ridges decline towards their extremities, for-
mation X becomes buried under formation XI and formation XII,
which there fold over their summits. Where those mountains retain
their full height, the two latter strata usually rest upon their flanks.
Formation XI, usually containing in these situations valuable depos-
"ites of iton ore, at present in much request at the neighboring furna-
Ces, this structure of the ridges just mentioned, imparts much practi-
cal importance to their Geology. The systematic investigation of
that valuable formation already commenced, will be therefore pursued
with as much minuteness as the orgamzauon of the Geologxcal’ sur.
vey will authorize.

SECTION 3.

*Of the operations of the survey in the fifth district, embracirg the
country west of Chesnut ridge and the.Allegheny river.

- Having in the foregoing descriptions, presented as concigely as
practicable, a portion of the observations made in the explorauon of
the country between the base of the Allegheny mountain and the
summit of Chesnut ridge, and having reserved for my final report the
chief body of the more minute and local details, together with the

. results of instrumental measuréments, all of which require to be ulti-
mately accompanied by numerous drawings and a Geological map of
the region, before they can be adequately understood, or their prac-
ticable importance fully appreciated; I shall in the next place offer a
similar general account of the Geological structure ‘and resources of
those sections of the State which we have explored lying west of
Chesnut ridge, and also between the Allegheny river and the Ohlo
State line. :

“Considering the anticlinal axis of Chesnut rldge, and a range of
elevated strata nearly in its north-east prolongation, as the true boun-
dary. of the main or north-eastern. basin of the whole bitnminous
coal field of the State, and the low chain of hills capped by the
sandstone and conglomeraw of formation XTI, passing through Mer-
cer, Crawford and Warren counues, as its other margm, (the minor
undulations within these limits requiring to be neglected, in a compre-
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Hensive view,) we shall find proofs of a remarkable degree of unifor~
mity in the strata and their contents over this extensive region, inr-
plymg a’ sxngularly extensive range in many of the ‘principal beds
of the formation. The influence of this feature in the Geology, on
the--early and full developemqm of ‘the economical resources of the
western and north-western counties, it wonid be difficult to overrate,
for the data derived in any one neighborhood from judiciously plan-
ned and conducted measurements and observauons, become of exceed-
ingly wide apphcatxon, in leading_ us to a knowledge of the state of
things elsewhere; and if these measurements ean be made suﬁclently
numerous, an amount of accurate knowledge will be furnished, capa~
ble in such a region of” unpamng a high degree of certainty and suc-
cess to the undertakings of miners and others, who aim at nnfoldmg

its mineral wealth, to supply the wants, or add to the comforts of ‘the
community. -

In- presenting a.brief descnpuon of this western ooal basin; I shall
commence on the side. next the anticlinal axis of Chesnut ridge, and:
make menuon of the various strata in the ascending order, which
leads us to the beds of the coal formation, as they cap the surface
in the inteior of Greene county, and therefore te the uppenmost of
that vast series of deposnes, which I have termed the lower seconda.ry

“formations of Pennsylvania. ‘

The.same order will be obse_rved .inj ;;pealiing~ of :the country _ir,l.,
cluded between the Allegheny river and the Ohio State line.

SANDSTONES AND SHALES OF FORMATION X. .

The lowest rock whick presents itself to our notice in obedience
to this plan,is the thick sandstone, formation X, which bounds the
busin, ranging in a belt along the summit of Chesnut ridge, where it
shows itself in many places, folding with opposite but gentle dips,
over the auticlinal agis of that mountain. Where the National road
crosses'this ridge, we find it in the formt of a hard, white, fine-grained
gandstone, with a somewhat glazed surface, ofien thin-bedded in its
stryeture, and much traversed by fissures and irregular joints. Itis
of considerable thickness, arid dips to the west twenty-five degrees
north, at an angle of twenty-five degrees. Beneath it there is a thick
mass of alternating beds of slaty sandstone, and shale or slate, the
former in layers. of from one to thirty feet in thickness, belng hard,
fme-gtamed and of .a grey color ; the latter black and yellow, and
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sometimes of a feruginous brown color, irregularly laminated, and
readily crumbling when exposed to the atmosphere.

On the Loyalhanna, similar sandstones are met with, while on the
Conemaugh, above Blairsville, the observer will notice in the same
relative situation, 2 number of alterauonq of white and grey nud~
stones, aeparated by shales. .

FOSSILIFEROUS LIMESTONE OF I"ORM.ATION II.

This rock, mterposed between the previous sandstones and the
overlying red shale to which it belongs, is the best marked, most pe-
culiar and interesting tock of the series composing this mnountain
range. It can be traced from the Conemaugh to the southern State
line, and is found dipping both east and west, of on both sides of the
anticlinal axis. I is a siliceons limestone, or a limestone containing
a small quaatity of pure and well rounded grains of sand, is of fine
texture, and of a light blue color, though sometimes its tint is yellow»
ish greén. On the National road it is found on the first ridge, and
also on the main mountain, in the former case, dipping west fifteen
degrees north, at an angle of twenty-five degrees. It lies inlayers of
from one to ten feet or more in thickness, separated by bands of a
calcareons shale. The upper part is remarkably full of fossils,
as is also the intervening shalé.J On the Susquehanna, there are two
beds .or layers exposed, separated by a thick bed of red and yel-
low shale, containing a few bands of limestone. The lower bed is 2
most singular rock, of a light blue color, very hard, and bréaks with
a semi-eonchoidal fracture. It dips nearly due westward, at an angle
of ten degrees. Occasionally the yellow color predominates, giving
the rock the exact appearance of some varieties of serpenting, When
exposed to the water it decomposes, the calcareous matter being
washed away, leaving a porous and siliceous crust of an inch or two

 in thickness, which will not efervesce. This bed measures thirty
feet in thickness, beinganearly ¢ sohd rock, without a seam, the upper
one is of a darker color, harder and more fossiliferous, and four feet in
thickness. At other points on Chesnut ridge, this rock is met with
having a conslderable thlckness, but no opportunlty was there afford-
ed for accurately measuring it.

On.the Conemaugh, this stratum is exposed on ‘both.sides of the
uxis, dipping both east and: west ; it is accompahied with. shale of a
bright purple color, and appears to be very thick. There is reason

-
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40 believe that small quantities of lead and zinc ore may be detected
in the lower beds of this deposite, particularly on Chesnut ridge, where
it seems to have reached its greatest developement. Regarding it
and the accompanying red and variegated shales, as belonging to
formatlon X1, underlying the western coal measures, the whole group
will be seen to be much thicker here than further north-eastward in
the State, especially along the Allegheny mountain, while itsfeatures
are more.characteristic. The dark blue bed of limestone, which is
full of fossils, usually affords an excellent lime.

RED SHALE OF FORMATION XI.

Overlying the limestone and surmounted in its turn by the sand-
stone and conglomerate. beds of formation XII, occur the beds of
variegated shale belonging to formation XI, red, black and yellow,
_which are much exposed in various places by diggings made insearch
of ore. At Cool Spring furnace, there are found two thin veins of
coal, about one foot thick, beneath the conglomerate. The first dips
at an angle of thirty-two degrees, and is imbedded in the shale. Be-
neath it is a bed of blue ore, a proto-carbonate of iron in three layers,
-composed of irregular nodules from eight to fifieen inches in diame-
ter. It is not probable that any large deposites of coal will be found
in this stratum of shale, inasmuch as the conglomerate beds of forma-
tion X1I appear, with only few exceptions, to underlie the lower-
most workable coal bed in all the coal basins of our state—but as a
depository of ore it merits close investigation. This stratum is well
exposed on the Loyalhanna near Youngstown, and also on the Cone-
maugh above Blairsville. At the former place its beds are red and
blue, well laminated and compact, and dip at an angle of ten degrees,
nearly due west. The thickness here from approximate measure-
ments, that were made, must be nearly ninety feet. At the latter
place it is much thinner, and of a prevailing purple or red color.

SANDSTONE AND CONGLOMERATE OF FORMATION XII.

Running parallel with the preceding and resting upon 1t, we find,
on the western flank of the Chesnut ridge, an important and conspi-
cuous stratum, forming the true margin of all our coal basins. Here
it dips towards the west, under the coal measures at the base of the
Chesnut ridge. Itis a true conglomerate, particularly in the lower
part. The pebbles are of white quartz, sometimes disppsed in bands,

’ 8



bt at other times forming a very coarse conglomerate, excessively
bard, which has a glazed appearance. On the Chesnut ridge, oppo-
site to Uniontown, it is well exposed, its outcrop forming a ledge
about thirty feet in height. It dips at an angle of thirty-five degrees,
in a direction west, twenty-five degrees north. It must be recollected
that only the lower part of this stratum is a true conglomerate, and
a8 we follow it north, this portion of the stratum seems to be less per-
fectly developed. On the Loyalhanna, where the formation is easily
recognized by its position in regard to the fossiliferous limestone, it
shows little of the conglomerate character, being a coarse white sand-
stone. At Mount Pleasant it was ot seen in place. Pursuing it to-
wards the south-west, it appears toincrease in thickness, until we cross
the Virginia line. '

FORMATION XII—COAL MEASURES.
No. I. CoLorep snaLEs WITH COAL SIX FEET THICK AND IRON ORE.

At the bottom of the true coal measures, the first distinctly marked
sub-division of the strata, is a thick bed of shale. It is generally soft
and usually highly colored, being red, black and yellow in various
shades. It contains both iren ore and coal. At Cool Spring fur-
nace, ore of good quality has been obtained from it, and Etna fur-
nace, one mile east of Connellsville, is also supplied with ore from the
same stratum, which has been worked for twenty years, and gives
every indication of containing an almost inexhaustible supply. '
o At the former place a seam of coal has been opened at several
points, and is estimated to be about six feet in thickness. It appears
to be of good quality, and lies in the lower part of this shale stratum.
It is accompanied by bands of ore. Near Youngmanstown, two
and a half miles north of the Loyalhanna, a seam of coal has been
opened on the property of W. Johnston, Esq., which, from several
features about it, is probably the same with the one above described ;
if not, it occupies very nearly the same position. It is near the sum-
mit of the first or westernmostridge of the mountain, is six feet thick,
and is probably aceompanied by ore, although no excavations have
been made for that mineral.

" This stratum, from its well marked position and valuable contents,
is worthy of a detailed examination throughout its whole extent, and

in the future operations of the survey, will reeeive its dae proportion
of research.
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No. II. Wmrte SANDSTONE.

Along the summit of the western ridge of the mountain, called the
Chesnut ridge, there can be traced a thick stratum of sandstone, dip-
ping with a regular inclination to the west, twenty-five degrees north.
The outcrop of this rock forms, in many places, a steep ledge thirty
feet in height. It is a solid and generally fine-grained sandstone, ad-
mits of being readily dressed, and splits into well-shaped prismatic
blocks. Sometimes it crumbles, on exposure, into a beautiful white
sand. The general color of the stratum is yellowish white ; it is
also seen brown, red, or with spots of a peculiar rosy tinge. The
lines indicating the lamin# of deposition, are generally very evident,
and the lower portions are sometimes a conglomerate in thin and ir-
regular bands. These bands are composed of white quartz pebbles
of small size. This stratum, apart from its thickness and extent, is
important, as pointing to the principal position of the iron ore so
abundantly distributed along this ridge, and which lies chiefly beneath
it and above the main conglomerate or formation XII. It is well ex-
posed on Chesnut ridge, opposite to Uniontown; aléo at other points
in the same chain, as at the gap of the Youghiogheny and opposite
Mount Pleasant, and on the Loyalhanna, where it abounds in impres-
sions of lepidodendra, sigillaria, and other Apl;ants common in the coal
measures.

No. III. SEALE—COAL THREE FEET THICK—IRON ORE.

Overlying the white sandstone, there rests a heavy bed of shale of
the variegated appearance, quite usual in the lower shales of this sec-
tion of the barin, whose thickness, though obviously considerable,
was not determined, through want of a favorable place for making
the measurement. This shale, like the other similar beds of the
mountain, contains coal and ore, but the principal imbedding stratum
of tuse latter mineral, is the shale (No. 1,) already mentioned, between
the white sandstone ledge and the conglomerate. At Cool Spring
furnace, three and a half miles north-east of Uniontown, a coal seam
about three feet thick shows itself in this stratem. This has not
been mined, but iron ore of good quality has been obtained from the
yellow and black shale above it.
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No. IV. Saxpsrons.

This stratum in its upper part consists of layers of sandstone sepa-
rated by shale, which is yellow and black, very soft and fall of veg-
etable impressions. The layers of sandstone are hard and fine-
grained, usually from three to six inches in thickness, and gradually
become more numerous and close together, as we pass towards the
bottom of the mass, until a compact rock presents itsell. These thin
beds are often broken and contorted in a singular manner.

No. V. SuHaLE.

Ascending, we pass from the upper layers of the preceding stratum,
by a gradual transition into a bed of shale, resembling the shales of
the open country, west of the base of the mountain. It is soft and
imperfectly laminated, and like the other shales described, of several
colors, being brown, black and yellow. Thickness, one hundred
feet.

No. VI. SaxpsTOoNE, 100 FEET THICEK.

Surmounting the shale just mentioned, in the part of the moun-
tain that lies to the south-west of the Chesnut ridge, (called Laurel
hill on the map,) and which is here much elevated, and contains the
strata better developed than the north-eastern portion of the ridge,
we find a sandstone of some thickness. The rock in the upper part
is coarse and brown, that in the lower part occurs in layers very
hard and tolerably fine-grained. The thickness of this rock cannot

be less than two hundred feet. It was identified only on the south-
western section of the Chesnut ridge, where it is inclined at an angle
of tweaty degrees, dipping nearly due west.

No. .VII. SHALE WITH LAYERS OF SANDSTONE—CoAL.

The next sub-division of the series is a bed of shale, with layers
of sandstone. It appears to be of considerable thickness. These
layers, from one to four inches in thickness, consist of a yellow
fine-grained sandstone. The shale is yellow and black, constituting
the principal part of the bed as far as hitherto detepmined. At sev-
eral points along the base of the mountain, there are decided indica-
tions of the existence of beds of coalin this stratum ; indeed, in a few
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places these have been opened. They are unquestionably seams
that are situated below the Pittsburg series, rising and cropping out
along this line. This part of the country is still so covered with
forest, and the excavations are so’limited, that it is impossible 1o see
the accompanying strata, and consequently to determine the precise
situation of these seams ; but there is at present gdod reason o believe
that two of them are contained in this bed of shale and sandstone.

On the farm of Mr. Woods, in Union township, Fayette county,
at the base of the mountain, a_coal seam is found dipping westward

- at an angle of eighteen degrees, in apparently the above mentioned

sandstone. It is about four feet thick, but the accompanying strata
are not discernable, except where the following section is exposed:

Soil, - - - - - 2 feet.
Shale, yellow, - . - . - 4
Coal, impure, - - - - . 1.
Shale, blue and friable, - - - 2 o«
* Coal compact, - - - - 4 «

. About one hundred yards west of this exposgre, on the same ridge,
we encounter evidences of another coal seam, which has not yet been
opened. About one mile south of this place, a drift has been made
into a bed of coal, which we have good grounds for believing is the
same as the one here mentioned. This place is just at the foot of
the mountain, and on the esst side of a low ridge, which shows
shale and slaty sandstone dipping west, and overlying the coal.
There are also indications of another vein, observing the same dis-
tance -above the ﬁrst, 13 exists between the small seam noticed in the
secnon and its companion.

About one-fourth of a mile west, the Pittsburg seam presents
itself, exhibiting a noble bed of coal, nine feet in thickness.

In Derry township, Westmoreland -county, about three miles
north of Youngstown, a seam of coal has been opened on the farm
of Knoll, presenting features which give us reason to believe
it to be a conimuation of the bed above referred to, as belonging to
the present sub-division of the strata. It can be traced for some dis-
tance on a low ridge, about one mile from the mountain, and is work-
ed in several drifis. It ineaéures five feet in thickneds, yields coal
of good quality, and exhibits just over it, layers of sha]e and slaty
sandstone, though imperfectly exposed.




About six miles west of Mount Pleasant, in Westmoreland county,
there are numerous salt works on the Big Sewickly creek, which are
supplied with fuel from a coul seam, whose presence in this position
can only be accounted for by supposing it to be one of the inferior
beds thrown up in the line of an anticlinal axis, which passes in this
vicinity. This bed is five feet thick, with brown shale above and
below it, and is worked for the use of the salt wells and steam mills
adjacent. Salt water has been found here at the depth of one hun-
dred and thirty feet. Both to the east and the west, a thicker bed,
being the same with the main Pittsburg seam, is extensively mined.

The coal seam, which, for the sake of precision, I denominate the
Pittsburg seam, is found about three miles west of the creek, and
two and a half miles east of it.

At Middletown, in Fayette county, near the line of the anticlinal
axis before mentioned, there is exposed a bed of coal three feet in
thickness, at an elevation of about thirty feet above the Red Stone
creek. Overlying it, are brown and black shales and‘a ‘slaty sand-
stone. Judging from a hasty examination, this bed must lie beneath
the Pittsburg strata, and probably be identical with the one above
described.

No. VIIL SaNDsTONE.

On the western slope of the hills which we first meet in the as-
cent of the Chesnut ridge, and which form the first bench or terrace
on the flank of the mountain, the only rock seen in place, is a slaty
sandstone of abrown color. It is hard and coarse-grained, occurs in
layers from six to eight inehes thick, which increase in number and
thickness towards the lower part of the stratum. It is very indis-
tinctly exposed, being covered with seil, vegetation and the debris
from the more elevated rocks of the mountain., This stratum was
principally noticed at Uniontown; but in other situations, the rock
immediately at the base of the mountain, is so similar to it in many
respects, that it is not practicable to distinguish them.

Our principal object in the explorations during the’ past season, -
being to ascertain the nature .and contenta of the strata which com-
pose the valley of the Monongahela, as far eastward as the base of
Chesnut ridge, our examinations of the mountain were necessarily
very general. From a deficiency of time, which another season will
remedy, we were only enabled to investigate minutely a few points,
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namely: opposite Uniortown, on the National road, at the gap of the

Youghiogheny, opposite Mount Pleasant, on the Loyalhanna, near

Youngmanstown, and on the Conemaugh, above Blairsville.

Along ‘the western base of the ridge, the Pittsburg series rises to
the surface, the coal No. seen in place on the Allegheny river, be-
ing in many places from half a mile to two miles from the mounitain.
It is by no means easy, however, to distinguish the other strata asso-
ciated with it. From the Youghiogheny to the State line in a south-
‘western direction, there may be seen 2 depression or narrow valley
running along the foot of the moumtain. Immediately west of
this litle basin: or valley, there rises; displaying slong its -eastern

- slope one or two low steps or terraces, a long anticlinal elevation of

censiderable breadth but no great height. It can be traced north of
the Youghiogheny, but in that direction gradually becomes less dis-
sinct. This valley was most probably formed originally by the scoop-
ing action of the retrealing waters, as they precipitated themselves
down the western flank of the mountain, rushing with enormous
momentum over.the soft shales that so largely compose this lower
stratum of the coel measures, Its existence, interesting as a subject
for geological spaculation, is rendered additionally important by the
impediments it offers, in the present state of the surface of the coun-
try, to-our ascertaining all the strata which lie immediately beneath
the great Pittsburg coal seam, and which necessarily reach the sur-
face along this belt of country, at the base of the mountain. The
foregoing account of this lower part of the series is, however, tolera-
bly complete, and I entertain a confident hope that the explorations
of the next season in the same distriet will leave nothing of practieal
or scientific interest connected with these rocks undetermined. By

‘employing the more ample data which we are collecting along the

western base of Cheenut ridge, to interpret the stratification of the far
fess distinetly developed basin that li¢s along the eastern base of the
same mountain, we shall be able to clear up much existing obscurity
in our knowledge and add materially to the usefulness of future explo-
nuons in that quaner. .
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PITTSBURG SERIES.

Commencing at the level of the Ohio river at Piltsburg, and em-
bracing in the ascending order all the strata, to the uppermost in
the series as far as they have yet been identified,

No. 1. Rep anp Bruk Carcarrous SHaLE.

At Pittsburg we find at the base of the Hills which overlook the
city, a bed of variegated calcareous shale, of a peculiar motiled ap-
pearance, its Jower portion reaching down nearly, if not quite te
the brink of the Ohio river. This shale we make the first in our
enumeration of the strata which compose the valley of the Monon-
gahela. At the mouth of Sawmill run, and at several other places in
that vicinity, a bed of sandstone is seen just riging above the water -
level, probably the upper part of a thick deposite; but as it has not
yet been obeerved in ather places, and no opportunity for its further
examination has been thus far afforded, it is omitted for the present,
and eonsidered as belonging to the strata beneath the present series.
The shale above mentioned is a bed of considerable thickness ; it
consists of two varieties, one blue and the other a bright purple or
red, irregularly intermixed in spots, blotches and bands. The blue
variety lies sometimes in continuous layers. It is soft and calcare-
ous, sometimes without any regular cleavage, and exists throughout
as a rather homogeneous mass, very friable and easily crumbled by
the weather. Dispersed through it, are numerous calcareo-ferrugi-
nous coneretions, lying in irregular layers, and occasionally.so abun-
dant as to constitute a considerable part of the whole bed. They
are of all sizes, more or less ferruginous and excessively hard.—
Some minute fossils have been detected in this stratam, but it is ger-
erally not fossiliferous. The quantity of calcareous matter diffused
through the shale is such, in fact, as to warrant our éonsiderlng itam
impure marl. From Pitisburg it may be traced along the western
bank of the Allegheny river to some distance abeve Sharpsburg, rising
as it extends northward in conformity with the general slight south-
western dip of the strata. On Thompson’s run, 2 branch of Turtle
creek, fourteen miles  east of Pittsburg, it is met with at nearly the
same elevation as at that city, forming the bese of the hills. Being
at the bottom of the series as hereabouts exposed, it is only within.
confined limits, restricted to the lowest parts of the central district of
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the coal basin, that this stratum is exhibited. Back from the rivers
it conceals itself beneath the hills, and must finally crop out upon the
surface (if it does not thin away) towards both the seuth-eastern and
northern sides of the basin, where we hope that extended researches
will identify it and trace its position. '

No.II, Coar.

Resting on the above, is a thin seam of coal, varying in its thick-
ness from six.to eighteen inches, and of good quality, and though a
narrow band, ranging over a considerable, perhaps even an extensive
area of country. Itis hard, black and brilliant. It is well displayed
in contact with the preceding stratum at the base of the hills in the
immediate vicinity of Pittsburg, and was . detected by us also in In.
diana township, Allegheny county, and in Franklin township, West-
moreland county. It probably crops out towards the north and east,
with the other members of the series, but its thinness renders it diffi-
cult to trace it by any indications of its own on the eurfaee One
foot is about its average thickness.

No. ITI. LiMgstonE.

This is the highest fossiliferous limestone met with, in the Monon-
gahiela valley. It is adark grey or black limestone ; when first ex-
posed is extremely hard, effervesces freely when treated with an acid,
and is remarkable for the abundance, though not the variety of the
fossils diffused through it. These are principally bivalves, species
of . preductus, leptena, terebratula, &c. Joints of encrini are also
very abundant, from one-sixteenth to one-half an inch in diameter,
the column being composed of crystallized carbonate of lime, which
has a brilliant appearance when freshly broken. Another very abun-
dant and characteristic fossil ‘is a species of orthecera, from one-half
to two inches in size, often abundant on the surface of the rock.
Ammonites have also been found in it. When exposed near the
base of the hill, this stratuth forms a shelf above the small coal bed;
it is of a brownish grey color, and outward slaty structure. If ju-
diciously selected it will make a good lime, and has been used for
the purpose on the Mechanics’ and Farmers’ turnpike at Pittsburg.
In company with the precedmg strata, it rises to the north along the
margin of the Allegheny river. It has been detected by us in Indi-
ana, Wilkins and Versailles townships, Allegheny county, and in




Washington and Unity townships, Westmoreland county, and en
the Kiskiminetas, below Saltsbarg. Thickness about two feet.

No. IV. Orive Sr.aTe axp Burr CoLorep SHALE.

The next stratum ascending, is a heavy deposite, consisting of
shale, passing into slate, with sandstone layers. The lower portion
is a soft shale of a drab or yellowish color, regularly laminated, and
decomposing into a stiff clay. Nodules or concretions of compact,
fine-grained and tolerable pure limestone are dispersed through it. 1t
passes into a heavy slate, of a blue, yellow and black color. Tt is
slightly micaceous, contains a good deal of sand, and splits into
plates, somewhat resembling roofing slate. Upon this, in some
places, there is a thick bed of slaty sandstone, passing gradually into
a smooth slate. The sandstone layers are sometimes very compact
and heavy, at others separated by bands of shale. The dark colored
portions of the stratum, are generally fine-grained, have a ready cleav-
age, and contain impressions of plants. Plates may be obtained
two feet square, beautifully marked with these remains of an ancient
vegetation. These are not found in the hard siliceous upper. layers.
The whole mass may sometimes be observed, divided in a vertical
direction by joints, which separate it into prismatic blocks and im-
part a picturesque appearance to the- exposed portions. Layers of
calcareo-ferruginous concretions are found running parallel to the
cleavage. They are generally round and rongh or knot.ty on.the
surface, and from two to four inches in diameter.

The upper part of this bed, immediately beneath the overlying
stratum, differs frequently in appearance from the rest. Itis much
softer, red or yellow in color, and slightly ferruginous. The hard
siliceous portions afford an abundant supply of good flagstones.
The dark black bands have been mlstaken for the soft shale accom-
panying the coal.

This member of the series may be traced generally along the
water courses throughout Allegheny county, and is exposed in Unity
and Franklin townships, Westmoreland county, and Connelsville
township, Fayette county.

Thickness by estimation—one hundred feet.
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No. V. Grey SAnns'roxn-—BmLﬂma StoNE.

Upon the above, there rests a valuable and important deposite of
sandstone. The lower portion is very solid and compact, affording
.an excellent material for building and differing from the upper, which
is generally too slaty and bloken to be used for this purpose. The
prevailing color is a light grey, with a yellowish tinge ; in other
‘places it is brown and brownish green. It variesin composition as
much as in color, but generally admits of being easily dressed, and
of being readily split into prismatic blocks. Some portions are re-
markably inicaceous, in others the mica is entirely wanting. Occa-
sionally, it is not fit for masonry, being too friable, and crumbling too
freely on exposure to the atmosphere, in consequence, chiefly, of its
containing in these cages, a considerable proportion of clay. In this
rock, the lines of deposition are very manifest, forming beautiful
curves and accurately representing the eddying currents, by which
the fine sand was originally deposited. These are most evident,
where a brown layer interposes itself in the lighter colored rock.—
Imbedded in the lower parts of the mass, are great quantities of peb-
bles, which differ in color and composition from the material of the
swrrounding sandstone; they consist, generally, of a drab or 2 bluish
colored clay of a fine texture, and contain minute specks of mica;
they are from one to fifieen inches in diameter, but always rounded,
and apparently water worn. The question of their origin suggests
some interesting enquiries, but I shall for the present waive all mat-
ters.of mere hypothesis. N
" 'The lower part of the stratum contains also thin seams of vegeta-
ble remains, These fill the joinings of the layers, and are composed
of black carbonized matter, which, in some instances, assume the
condition of a pure coal. They are slaty, friable, and emit a bitu-
minous odor, when freshly broken. These impressions are gene-
rally so interlaced and compact together, that it is difficult to dis-
tinguish their forms; now and then, however, distinct figures are
traceable from six to eight inches broad, and also curved stems of
considerable thickness.

In many situations, this rock is soft, crumbly and granular, con-
sisting of rounded grains of sand, of a dark green and sometimes a
brown color, passing into a ferruginous reddish tint. This change
of color depends upon the quantity of iron present in the rock, and

\
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the stage of decomposition to which it has arrived. The grains are
of pure white quartz, evidently water-worn and united by a calcare-
ous cement, particularly in the green and brown varieties. In the
former, some minute fossil univalve shells have been detected.

This rack is sometimes met with, in a state of complete decom-
position in the form of a coarse sand. Certain layers are yellow,
others bright red, with intervening layers of gray sandstone, which,
by their containing but little iron, have resisted decomposition. In
these cases, the thin flakes of the vegetable remains have been re-
placed by layers of black clay and sand. The rock in this state is
too friable to admit of being transported. The upper part of the
main stratum into which the preceding passes, is generally very
schistose, with irregular laminations, and presents a broken, shattered
appearance. It is sometimes very full of nodules, which are chiefly
coneretions of an impure iron ore. This stratum affords an abun-
dant supply of building stone to the city of Pittsburg. The sand-
stone employed in the construction of the new Court-house, the
Western Penitentiary, and other public buildings, and also some
private edifices, belongs to this member of the series. It is quarried
in many places on the Monongahela, along whose banks it can
readily be traced, until it sinks below the water level of the country,

along with the other strata situated below the Pittsburg coal. Me-
dium thickness seventy feet. :

No. V1. Srare.

This is a bed of red and marly shale, internally blae and mottled,
resting on the schistose part of the preceding stratum, and forming
in the hill sides a well-defined belt of a bright red or purple color.
It is in general imperfectly laminated, slightly calcareous and con-
tains traces of fossil shells. It is not exposed on the hills immedi-
ately around Pittsburg, but may be observed on the level, or slightly
undulating flat upon which Eest Liberty is situated. [t extends
widely through Allegheny county. The thickness averages twelve
feet. .

No. VII. SrALE AND SLATY SANDSTONE.

‘The next, in order, is a thin and inconspicuous bed, yet suffi-
eienly different from the accompanying strata to claim for it a
separate recognition. It consists of blue or yellowish green slate,
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marked with ferruginous diseolorations, and contains layers of sand-
stone. When these predommate, it is a coarse slaty nndstone.
Ten feet.

No VIII LiMestonE.

" This is the ﬁrst or lowest of the non-fossiliferous beds of lime-
stone beneath the Pntsburg coal seam. Itisa well defined stratum
consistinyg of a hard, yellowish or buff colored litnestone, jointed into
square blocks. It effervesces freely, gives out an argillaceous odor,
and is marked with transparent specks of crystallized carbenate of
lime. It probably contains too much oxide of iron and argillaceous
matter to yield a good lime. For weight and hardness it is quite
remarkable. Although frequently exposed along the hill sides, it is-
not easy to trace this stratum, as it is very apt to be covered up by
the matter from the overlying shales; ‘Phickness three feet.

:No. IX. Rep aAND BLUE SHaLE.

"Reposing in immediate contact with the preceding, we observe a
bed of red and blue shale, distinguished by its want of tenacity, its
bright’colors: and smooth cleavage. The red and blue portions are
irregularly intermixed. This is ‘one of the colored shales which
give the red and variegated appearance to the lower part of this se-
ries and may be met with on the sides of the hills and ravines,
throughout Allegheny and the northern part of Westmoreland coun-
ties. Around East Liberty, this and the next stratum are found on
the surface of the remarkable flat on which that suburb is situated, in

many places decomposed and - forming a red soil. Thickness four
feet. )

- No. X. Burr COLORED SHALE.

Along the escarpement of the hills where the strata have been laid
bare by slldes or artificial excavations, we meet with a smooth face
of compacs and well laminated shale of a light yellow and buff color
This shale xo greaily resembles in-appearance some of the other béds,
that it can ouly be identified by its relative position to the accom-

- panying strata.” The surface is frequently white from infiltrations of
carbonate of lime, and in other places is tinged brown with ferrugi-
nous stains. Thickness exghteen feet.
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No. XI. Yerrow anp PonrLe Smars.

We have next a bed of variegated shale extending to the bottom
of the next limestone. The*lower part is frequently of a dark pur-
ple color, and is very soft and not well laminated. The prevailing
color is yellow. It is frequently exposed on the sides of the runs
and water courses. Calcareous nodules are scattered through it,
sometimes constituting the largest portion of the stratum. Thickness

ten feet.
No. XII. LixesTONE.

Upon the preceding, is a thin bed of limestone, resembling No.
VIII in appearance and composition. Blocks of it are frequently
scattered along the base of the hills, having fallen down from the
washing away of the underlying bed of shale. Thickness two feet.

No. XIII. Rep axp YELLOW SHALE.

The next stratum is a bed of red and yellow shale. It varies
much in composition, but preserves its variegated character. It is
soft and friable and contains a few calcareous nodules. Thickness
twelve feet.

* No. XIV. LiMEsTONE.

"Over this rests a conspicuous and widely expanded bed of lime-
stone of moderate thickness; owing to the presence of the oxide of
iron, it is yellow on the surface, though internally its color is dark
blue. It breaks off in square or oblong blocks, which are hard and
. heavy. Portions of it might, perhaps, receive a good polish, and
experiments to ascertain this point will be made. By the 