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REPORT. _

In my last Annual Report, the plan adopted for prosecuting
the Survey divided it into four principal departments :

1st. Tue TorograrHICAL AND TRIGONOMETRICAL DEPART-
MENT,

2d. Tue Grorocicarl DEparTMENT,

8d. TrE PaLxoNTOLOGICAL DEPARTMENT.

4th. THE CEEMICAL AND MINERALOGICAL DEPARTMENT.

f It was then stated that tho object of the topographical de-
partment was to furnish a correct and minute topographical
map of the State, on a scale sufficiently large for the accurate
delineation of the geological features of the State, as well as for
the proper presentation of data from which sections representing
the relative position and thickness of the various formations of
rocks, could be construeted.

Deeming this-the true basis, or ground work, of correct geolo-
gical research, it has been my chief aim to promote its -rapid
advancement; and, consequently, the greater part of the appro-
priation made at the last session of the Legislature has been de-
voted to it, By reference to the report of Mr. E. L. Viele, the
State Topographical Engineer, it will be seen that no time hag
been lost in organizing parties, and sending them into the field,
as early as the season would allow. In order that the work
might advance with an equal pace, both in the northern and
southern divisions of the State, the same number of parties was
sent into both divisions ; and, subsequently, a triangulation party
Wwas organized, the operations of which, in connection with those
previously conducted by the U. S. Coast Survey, have extended
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the triangulations nearly over the entire State. For the purpose
of rendering each topographical party available in a.dvaﬂcing the
geological researches, as far as time could be appropriated, and
the nature of their labors would allow, the following instructions
were given to the first assistant of each :

“You are hereby instructed, in addition to your dutics as
agpistant engineer, to make the following observations and in-
vestigations in that section of the State over which your labors
extend :

“1st. PavsicarL Geocrapuy, Describe the physical features
of each township, embracing its mountains, hills, elevated lands,
plains and valleys; their extent, direction, and height; their
declivities or surfaces—whether level, gently inclining, or undu-
lating, or precipitous ; whether cultivated or uncultivated; cov-
ered with rocks in place, drift, or alluvion. Note, particularly,
the most elevated mountains and hills, and deseribe the nature
and extent of the scenery from their summita. - Ascertain with
precision as many elevations above mean tide, as well as the water
level in the vicinity, as possible; especially at marl pits, quar-
rieg, mines, and wherever useful minerals are found. Desecribe
all rivers, lakes, ponds, and springs; their origin and course;
extent, depth, velocity of current, availability for water power,
or other useful purposes ; by what animals inhabited, and their
abundance, etc. '

*2d. Georocy. Examine and note minutely all geological
formations, viz: The different varieties of rocks, including all
layers of sand, gravel, clay boulders, ete. ; their strike, dip and
extent; and represent their relative position by sections, dia-
grams, and drawings ; and delineate the boundaries of each for-
motion on the map; deseribe their lithological, mineralogical,
and chemical characters ; their texture, hardness, cleavage, and
durability ; their resistance to atmospheric agencies, and adap-
tation to economical purposes, as materials for building, paving,
macadamizing, etc. Examine their constituent minerals; their
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form, size, color, hardness, relative position, and abundance;
their resistance to the various agencies fo which they are exposed
—vwhether one is more casily acted upon than another.
¢33, MeraLLIFEROUS DEPosirs. ¥ Search for, and examine,
minutely, all metalliferous deposits, and locate them on the map.
Determine their character, whether superficial, stratified, or un-
:gtratified ; if unstratified, whether they are regular or irregular ;
if regular, whether they are segregated, gash, or true veins;
whether they are of igneous or aqueous origin. Describe their
geological position ; the character of their wall rocks, their strike,
.dip, thickness, and extent; the character, quality, and abund-
~ance of the ore, and its accessibility for mining. Examine, and
locate all mines, quarries, and deposits of fertilizers, such as
marl, phosphate of lime, peat, and muck ; ascertain their faeili-
ties for being extracted, and the best means of placing them in,
market. Ascertain the names of all mines, quarries, furnaces,
-forges, and rolling mills; the names of their owners; by whom,
.and to what cxtent, they are worked ; the use and disposal that
hes been made, and is now made, of their productions. Collect
‘historical dats concerning them, and all other matters of inferest
in reference to them, from their commencement to the present
time, .
“ 4th. SorL. Describe the character of the soil, whether con-
sisting of sand, gravel, clay, and vegetable matter, or any mixtare
-of them; its adaptation to the growth of particular plants; the
rusual erops grown upon it; the average yield per acro; and the
means resorted to for increasing its fertility.
Examine the natural growth of trees, shrubs, and plants;
-their species and abundance.
‘ 5th. MeteoroLoeY. Keep a register of tho weather, pre-
.pared from deily thermometrical and barometrical observations.
Describe all storms and showers; their commencement, dura-
-tion, and severity. Note localities where lightning has struck ; to-
.gether with its effects and attendant circumstances. Make inqui- -
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rieg in regard to the prevalent diseases of particular districts,.
such as intermittent and remittent fevers, eto; the senson of the
year at which they generally prevail, and to what cause they .
may be ascribed. Ascertain if any meteorological observations
aro, or have been, regularly made in the vicinity, and for what -
length of time, and by whom made.

£ 6th, Specimens. Collect three suites of specimens of all the
varieties of rocks, minerals, ores, marls, clays, sands, peats and
fossils, fuund in each township. Let them be uniform in size, -
viz: four inches square, and two inches thick, except when
isolated or ‘grouped crystals and fossils require specimens of
greater or less dimensions. Obtain them directly from the
formation, deposit, or mine, and let them possess fresh and clean:
surfaces.

“The rocks, clays, marlg, peats, sands, and fossils should he
characteristic of formations, strata, beds and layers. The min-
erals, ores, rocks, ete., of economical value, shonid be character-
istic of localities, such as deposits, mines, and quarries.

“ Label each specimen (in accordance with the accompanying
label} with its name, (when known) its precise locality, date of
collection and name of collector ; and carefully wrap it in strong

thick paper.

“ Let the label of each specimen refer to the particular page

- of a note hook on which it is deseribed.  Carefully pack each

series of specimens in strong boxes, in such manner that their
surfaces cannot come in contact, or be-scratched or injured by
rubbing together. The weight of each box should not exceed .
one hundred and fifty pounds.

“ Choice specimens of crystallizations and fossils should be -
wrapped in cotton and packed separately.

“ Prepare a list of specimens in each box, numbering each to -
correspond with a number on the outside of the wrapper, and
place it on top of the specimens, when the box is filled.

“ Mark distinctly, and number, each box to correspond with
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the note book in which the specimens are described, and address
it as follows: [————]

“ Whenever an opportunity may allow, collect specimens of
Natural History, such as plants, birds, animals, reptiles, fishes,
insects, bugs and infusoria. Preserve and pack them carefully,
in accordance with the accompanying directions.””*

In organizing each plane-table party, it was made an object to
obtain a first assistant, who, being somewhat acquainted with
geological research, should render as much aid as possible in
complying with the above directions. Although there was some
difficulty in procuring a competent assistant for each party, still,
by a little instruction in the field, the majority of them have
been able to render efficient service in collecting a fund of in-
formation, which may be made available in various ways.

As the object of the survey is not simply a scientific deserip-
tion of the topographical and geological features of the State,
but also their economic relationship, it has been deemed advisa- s
ble to embrace, in this report, ab enumeration and deseription
of the internal improvements of the State, together with all the
indices to the true mode of opening every portion of its territory
and developing its resources.

Intending to conduet, in person, the geological researches in
the northern division of the Sgate, I entered the field as ecarly '
in the spring as the weather would allow, and made a general
reconnoissance of Morris County, and of a part of Passaic and
Warren. But finding that the general superintendence deprived
me of the time so cssential to the rapid advancement of the
detailed cxaminations, an assistant geological party, consisting
of Mr. Ernest Hacusser, assisted by Mr. E. F. Baldwin, was
organized on the first of June, and sent into the field, with
instructions to make detailed examirations of the azoic rocks of
the Highlands.

* Directions for collecting, preserving and transporting specimens of Natural His-
tory, prepared for the use of the Smithsonjan Institution, 1854,
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On the twenty-third of September a party of engineei's, con-
sisting of Mr. R. W. Patterson, assisted by Mr. W. Wagner,
was orgsnized, and entered the field, in the iron region of
Morris County, for the purpose of assisting in making local
surveys of its principal mines, and mine tracts.  Their labors
have resulted in a eurvey of both the surface and underground
workings of the principal mines, from which sections and dia-
grams representing the nature and position of the deposits, and
the extent of their workings, also topographical maps of the
Hibernia and Andover mine tracts have been made. Some of
these eections are included in the annexed report on the High-
Jands.

Mr. J. Morris has been engaged during a part of the summer
in preparing profiles for geological sections, deduced from notes
and surveys gratuitously furnished by Mr. Bassinger, Chief
Enpgineer of the Morris & Essex Rail Road. These sections
are reserved for the final reports on the counties of Morris and
Warren, now in course of preparation.

Since the termination of the field operations on the first of
December last, there has not been sufficient time for collecting
and arranging the materials necessary to so systematic a report
a8 could be desired ; nor has there been opportunity for making
the qualitative chemical examinatipns belonging fo an accurate
description of the rocks ; and consequently the annexed report
on the progress of the survey in the Highlands is submitted
merely as a partial statement of the many detailed examinations
in this most interesting and important district.

The Assistant Geologist, Professor Georce H. Coox, in
charze of the southern division of the State, has been actively
engaged in prosecuting the field work, as may be scen by the
results of his Inbors included in the annexed report. At inter-
tervals, during the year, he has been assisted in his researches
by tho following gentlemen: Messrs. Nicholas Wyckoff, and
Alexander M. Kelvey, who have aided him in running levels for
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gections, which are reserved for the final report; Mr. Abram
Van Nest, who has assisted him both in the ficld and the lab-
oratory; Mr. Julius Kock, who has been occupied in making
analyses of marls, clays, etc., the results of which are herewith
submitted ; Dr. P. D, Knieskern, who has been-engaged in col-
lecting fossils, his ardent devotion to the study of which, te-
gother with his intimate acquaintance with that portion of the
State, have enabled him to render very important service in
this department; and Mr. William Snowden, who has aided
him in the geological examination of Salem County.

In addition to the levels and profiles made by the above named
levelling party, Mr. Martin Coryell, Chief Engineer of the
Delaware and Chesapeake Canal, has very kindly furnished a
profile of this canal, with an account of the green sand stratum
through which it passes, Copies have also been obtained of
levels on the West Jersey Rail Road, and on the Camden and
Pemberton Rail Road, through the courtesy of General William
Cook, Chief Engineer of the Camden and Amboy Rail Road.

Thus, it will bo seen that the geological department of the
survey is in & condition to be completed and reported upon final-
ly, by counties, as rapidly as the topographical maps are fin-
ished.

At the commencement of the year, Mr. Henry Wurtz, who
is in charge of the chemical and mineralogical department,
began fo fit up the laboratory with the necessary reagents, and
apparatus for making the chemical and mineralogical examina-
tion of the minerals, ores, etc., collected by those in the field.
The difficulty experienced in obtaining pure reagents from the
shops, rendered it necessary to prepare them in the laboratory ;
and this, together with other hindrances, delayed the commence-
ment of the examination of the specimens, until o late period
in the spring. As it was determined to confine the geologi-
cal researches in the northern division, for the year, to the
metalliferous district of the Highlands, it was deemed advisable
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that Mr. Wurtz should devote a portion of the season to exam-
ining the principal mines of this district, and to selecting speci-
mens therefrom for the State and County Cabinets, as well as for
analysis. In accordance with this plan he spent the entire sum-
mer seagon in the field ; and the results of his labore, embodied
in the report, are of & most interesting and important character,
tending not only to benefit the iron masters of this region of the
State, in their mining and metallurgical operations, but also
adding materially to the fund of chemical and mineralogical
science. _

The following letter, accompanying the report, will give an
idea of the nature and extent of the work now in progress, the
results of which must be deferred until the preparatlon of the
county reports :

New Jersey State Lanorarory,
Trenton, January 1, 1856.

To Dr. Wu, KircaeLL, StaTe GEoLoGIST

Sz :—On presenting my Report for the last year, it.is expe-
dient that I should make a few remarks by way of explanation.

It wag hoped that it would be possible to introduce into the
present report a considerable quantity of material in addition to
that which has been reported, and among other things, the re-
sults of an extensive series of thorough and claborate quantita-
tivo analyses, which are now in progress, of the ores of many of
the mines roported upon. The time, however, has been so con-
sumed by the labor required for reducing into orderly and intel-
ligible shape the great quantity of materials gathered in this
department during the past season, 80 as to enable me to show
the nature of the work begun, and the progress that has been
made, that after making every possible exertion, I am compelled
reluctantly to defer the analyses until a futare report.

It is also a part of my intention to collate and condense, as
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much a3 possible, into tabular forms, the heterogeneous mags of
observations which I have made upon the mineralogy of the iron
region, and upon the structure of the ore-beds, and thus to pre-
sent them in such a shape that generalizations may be made, and
principles deduced, to serve as guides in our future operations ;
and in this connection to bring forward, also, & number of gene-
ral views and theoretical considerations which have occurred,
bearing upon the important subject of the orlgm and mode of
formation of the ore-beds.
Want of time, however, has made the introduction of these

~ things also impossible ; and it may be better, moreover, that the
publication of such generalizations, and the theoretical views de-
duced from them, be postponed until the explorations of another
geason shall have furnished us with a still larger and firmer foun-
dation of facts upon which to base our guperstructure of hypo-
thesis. -

Besides all this, there is in my possession a considerable quan-
tity of actual material of a miscellaneous character, which it hag
not yet been possible to arrange in a presentable shape, and
which must also be introduced into a subsequent report.

No light portion of the labor has been the quantitative exami-
nation of the minerals, which has been carried to so great a
degree of minuteness that I may say that scarcoly an assertion
as to the specific identity of a mineral occurs in the report, which

. does not rest upon analytical evidence. In every case where rea.
sonable doubt could exist, it is sufficiently expressed in the con-
text. For efficient assistance in this important part of the work,
it is just that I should acknowledge my especial indebtedness to

* Mr. Howland 'Bill, pupil in this laboratory, by whom a large

number of the analyses were made.

I am, very respectfully,

HENRY WURTZ,
State Chemist, Mineralogist, and Metallurgist.
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The limited time left to Mr. Wurtz was insufficient for him
to enter upon, and complete a series of analyses of marls and
clays, required by the Assistant Geologist in arriving at reliable
conclusions connected with the economic geology of the southern
division of the State. Under these circumstances sn assistant
chemist was employed, who, under the direction of Prof, Cook,
has been engaged in the desired investigation, the resuits of
which are included in the report of the Assistant Geologist.
| 'This very important department of the survey being now fully
organized, and an ample supply of material collected for examin-
ation, every effort will be made to advance its operations as rap-
idly as the circumstances and the nature of the investigations
will allow.

In the early part of the year the palwontological department,
until this {ime vacant, was filled by the appointment of Mr. T.
A. Conrad, an carly pioncer in palemontological research, not
only in this, his native State, but in various States of the Union.
From the wide reputation of this gentleman, derived from the
results of his labors, both as & minute observer and gound rea-
soner, the State had grounds for congratulating itself upon an
appointment that promised so auspiciously in this very important
department. But the condition of Mr. Conrad’s health, soon
after his appointment, weuld not permit him to enter upon his
duties; and he, consequently, resigned hig position in the
survey.

A correspondence was then opened with the distinguished
palxontologist, Prof. James Hall, who was, at that time, about
to visit the Western States, for the purpose of making some re-
searches in the palxozoic rocks of that region. It was impos-
gible to procure his services fcr the past yvear, bat, since his
return, within & few weeks, arrangements have been made to
place him in charge of this department. He will be able to
devote to the work as much time as the progress in the county
surveys will require, together with all that will be necessary for
a final report on the palxontology of the State.
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Camver. During the year abont three thousand specimens
have been collected for the State and County Cabinets ; but as,
on the part of the State, no rooms have been provided for their
accommodation, much time has been lost in the unpacking and
repacking incident to their examination. The specimens, so far
a9 they have boen collected, in connection with the detailed geo-
logical regearches of townships, are now ready for arrangement,
and it is very desirable that something should be done as soon
as possible, in order that the minerals intended for the local
arrangement, viz: by townships, may be clagsified, and placed
in accordance with the preparation of the final report on each
county,

Dravenmive axp Excraving. In order that the county
maps should, in accordance with the law, be ready to accompany
the final county reports, and in order that accuracy of execution
and economy should be united, it was deemed advisable to have
the engraving performed under our own supervision. As soon,
therefore, as the field-work of Sussex County was finished, a
map of it was commenced, and is now nearly completed. Maps
of counties will, in like manner, be commenced, and carried on,
a8 rapidly as the work in them shall be achieved ; and thus, by
sections embracing & single county each, the whole State will
finally be delineated upon a single map. By causing the maps
to be engraved under our own supervision, directly from the
plane-table sheets, a great amount of labor and expense has been
gaved in dispensing with the draughting of the topography upon
paper, a task which would have been otherwise necessary. With
the same end in view, the various illustrations accompanying the
report, have been engraved from transfers made upon wood, di-
rectly from the rough sketches, and by the same artist who took
them in the field. These illustrations are intended to accompany
the final county reports, and are submitted at this time rather
a8 specimens of the style of their execution. They were sketched
in the field, and, (with the exception of those taken in Sussex
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County, which are the work of Mr. Francis E. Berier,) were
- drawn on wood by Mr. Herman Carmiencke, and engraved by
Mr. N. Orr.

It will thus be perceived that, in the preparation and arrange-
ment of the materials gathered in the field, and elsewhere, every-
thing has been done with a view to the perfeotion of the county
reports, from which, ultimately, a systematic report on the
whole State may be prepared.

Finan Reports.  The topography of two counties being al-
ready completed, and that of several others nearly so; and, the
other departments of the survey being in & corresponding state
of advancement, the final county reports will be forthwith com-
menced, and at an carly doy submitted. The general survey
will at the same time be continued, and reports thereon annually
presented in accordance with the law,

Finavces. The following abstract of expenditures includes
- not only the expenses of the field-work, for which the estimate of
last year was made, but algo those of the draughting, of the en-
graving, and of the office, for which a distinet appropriation
ghould be made.*

EXPENDITURES.,
Topographical Department - . - £9,86191 1.2
Geological Department - - - 5,316 05 1-2
Chemical Department - - - - 2,449 57
Palxontological Department - - 000 00
Miscellaneous, Engraving, ete. - . 810 00
Total - - e - - - - 817,987 54
Receipts - - - . . - $16,000 00
Apppropriation - - . - . 820,000 00

* For particulars, reference may be made to the accompanying vouchers,
abstracts, accounts current, and annual return.
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The following estimate is for the prosecution of the survey,
Poth in the office and field, for the coming year :

Topographical Department - - - - §10,000
Geological Department - - - - - 6,300
Chemical and Mineralogical Department - - 2,700
Palzontological Depsriment - - - - 1,000
Epgraving and Draughting - -« - - 5,000

$25,000

As this will be sufficient to prepare the maps and euts for at
least three, and perhaps four counties, in addition to extending

the field-work over the greater part of the State, upon which .

reports may be rendered next yoar, I would recommend that ar-
rangements be made for the disposal of the County reports either
by sale or gratuitous distribution. The latter method does not
geem to be the more advisable one, ag the demand for the work,
under such circumstances, would doubtless excced the supply.
The former'method would place it in the bands of all who choose
to avail themselves of it, and, at the same time, would reimburse
the treasury, sufficiently to defray at least the expense of engra-
ving and printing.

In concluding this report, I would express my thanks and obli-
gations to the numerous friends of the Survey who have rendered
agsistance in furnishing informatidn, and collecting specimens
pertaining to its various departments, as well as to the various
branches of Natural History—a subject which, I hope, will at no
distant day be added to those now under investigation. Espe-
cially do I desire to express my indebtedness to the officers in
charge of the several departmens, all of whom have labored with
an assiduity and encrgy indicative of a love of acience and the
best interests of the State.

WM. KITCHELL,
Superintendent, and State Geologist.

+
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Dp, Wiuiam Kiremsu, Sup't Geological Survey:

8m:

I herewith submit the report of the Topographical Department of the
State Survey, for the past year. '

I have prefaced it with o few remarks on the principles upon which the
Survey is conducted, in order to mako it more comprchensive as well as
more interesting.

The .report is from its nature incomplete, as it is only in a final report
that positive results can be looked for.

The work]accomplished will be found to compare favorably with any
other of the same nature, both in amount, accuracy, and econoniy.

Your obedient servant,
EGBERT L. VIELE,
State Topographical Engineer.
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REPORT.

The topographical survey of the State has for its object, to
furnish a correct basis for the examination and delineation of the
geological formations which occur within its limits, and at the
same time to supply a complete physical map of every county,
exhibiting all the features of the surface.

TOPOGRAPHY.

Topography may be defined as a deseription of the features
of & country, either verbal, written, or represented on o map by
means of conventional signs.

The latter conveys to the mind & more perfect idea than any
other,-since it is an exact copy of nature on a small scale.

In order the more clearly to understand the method pursued.
in the graphic representations of the surface of the earth, let us. .
conceive & horizontal or level plane to be passed undernesth a
limited arca of ground, and that from every point of the surface
perpendiculars be let fall upon this plane. The feet of the per-.
pendiculars, or the points of their intersection with the plane,
will be the horizontal projections of all the.points on the surface,
and will form by their connection a correct representation of the
natural and artificial features of the country.

If this representation be reduced to a smaller scale, and drawn
upon paper, we shall have a topographical map upon which we
shall see traced the sinuosities of the streams and roads, the out-
lines of the woods, the boundaries and extent of the fields and
enclosures, the localities of the houses, ete.

That the inequalities of the surfaco may be clearly represent-
ed, we resort in the same connection to a system of contour
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lines; which are the lines in which the surface of the hills would
be intersected by a series of imaginary horizontal planes; taken
at equidistant vertical intervals.

These lines of intersection are projected upon the principal
horizontal plane or plane of reference. The spaces between the
contour lines are filled by shoit vertical lines of greatest decliv-
ity, drawn normal to the upper curves, and terminated by the
next lowest successively. '

It is evident that the nearer the lines approach each other in
projection, the greater the declivity of the slope.

THE PLANE TABLE.

The most useful and convenient instrument used in delinea-
ting topography is the plane table, which consists principally of
a pmall rectangular tablet, about one foot square, secured to a
triped, and having an arrangement for making it level, A sheet
of paper designed to receive the map, is stretched upon the sur-
face. Accompanying the table is a ruler, to which is attached
a telescope, whose line of collimation is in the same vertical
plane with the edge of the ruler,

To use the table it is necessary to determine at first by meas-
urement the exact length of a line wpon the ground. Then
placing the table at one extremity of this line we fix with a
needle that point on the table which corresponds with the point
at which we stand. Resting the edge of the ruler against the
needle, we direct the telescope to the other extremity of the line
and successively to various prominent points, drawing lines upon
the paper to correspond to their direction. Then laying off
according to the scale the length of the measured line, wé pro-

ceed with the table to the other extremity of this line, and

having fixed its position on the table, we observe from there the
objects seen from the other end, drawing in like manner lines
corresponding to their directions., The intersections of these
last lines with those first drawn, are the positions on thé map
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-corresponding to the several observed points. The roads,
streams, and contour lines intervening between the points deter-
mined, are sketched in by the topographer.

For a limited extent of surface, the Iiability to error in thig
kind of work would not be very great, but for an extended area
it is necessary to resort to a more accurate method for determin-
ing the positions of the several points and the distances between
them. It is obvious that a linesr mensurement along the sar-
“face would not accomplish this object, since the inequalities of
‘the ground, and the many obstacles which would be met with
‘would greatly increase the chances of error.

To obviate this, wo have recourse to a system of triangles, by
means of which we measure in the air, above all obstacles, the
distances between the points.

When the area to be surveyed is very extensive, such as that
of a State or Territory, in addition to determining the distances
‘between the several points, we have to determine the actual po-
sition of these points upon the surface of the earth, or in other
words, their latitude and longitude. These last operations are
“termed Geodetic.

GEODOSY.

Geodosy ig the science by which we determine the figure and
-dimensions of the earth, and the exact position of all points on ita
surface.

The first atep to be taken in a Geodetic survey, is to make a
.general reconnsissance or examination of the country, for the
‘purpose of determining the most elevated or most advantageous
points, which could be used for trigonometrical purposes.

The next is the careful measurement of a base line, suitably
located upon & plane as nearly level as possible, having previous-
Iy selected certain elevated points in the vicinity, one or more of
which might be seen from the extremities of this base line.

We then measure with a theodolite, the angles included be-
tween the base line and the lines drawn from the extremities to
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the severs] visible points, which are called stations. From these
observations we are enabled to determing the length of these
lines, which in their turn serve as bases to deteriine the length
of other lincs. In this manner we cover the whole area to be-
surveyed with o net work of triangles.

Observations for the determination of latitude and longitude
are made at both the extremities of the base line, and also at
most of, the principal points.

The triangles are made as large as the nature of the country,
and tho power of the instrument will admit, Doth on account of
economy in time, labor and expense, as well as to avoid error,
gince the larger the trinngles the less the chance of error.
Within these large triangles We select other stations, which are
connected with the first by observations.

The smaller triangles thus formed are called secondary, the
former being designated ag primary. Within the secondary,.
gtill another series is formed called tertiary, which lagt serve ag
bases for the work on the plane table sheets.

Various elements enter into the calculations of the primary
triangles, such as spherical excess, observation, error, etc., the:
details of which it is not deemed necessary to enlarge upon.

MAPS,

Having indicated the nature of the operations in the field, the:
next step i to transfer this field work to paper, or in other words-
10 construct & map. .

If we could trace upon a sheet of paper the meridians of lon-
gitude, and parallels of latitude, precisely ss they are repre-
sented upon a globe, we should have no difficulty-in referring
cach locality to these conventional lines, and thus constructing &
map which would be an exact representation of nature.

But the surface of the earth being spherical, we cannot repre-
gent it upon a plane surface, without altering to a greater or less
extent the proportions of the territories, the distances between
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the places, the sinuosities of the rivers, ete. We must therefore
resort to somo method by which these representations can be
made, while distorting as little as possible, the actual distances.

To make a map of the earth we represent each hemisphere in
perspective. That is to say, we suppose the eye to be situated
at some arbitary, but fixed position in space, and that o trans-
parent plane is interposed between tho ¢ye and the hemisphere.
If we conceive every point of the hemisphere to emit a ray of
light, cach ray would pierce this transparent plane in a point,
and supposing the plane to retain this image, we would have a
representation of the hemisphere, as it appears to the eye.

When we wish to make a map of a more limited extent of
country, such as a State or Territory, we resort to an arbi-
trary system of right lines or curves to represent the meridians
and parallels; constructing & net work upon which we place
each locality according to its latitude and longitude. This is
called a projection. There are various methods of projections,
all possessing a certain degree of merit. Of course those are
the best which approximate nearest to an actual representation.
The method of projection which has been selected, as offering the
most advantages in constructing the map of New Jersey, is the
one which has been generally applied to the topographical maps,
formed on the Geodetic surveys of many of the European States.
To emstruct o map on this projection, we assume first a central

poralla, Along ,the parallel, a cone is conceived to be tangent
to the SPMre, and we develope the central meridian on that ele-
ment of thogone which is tangent to it.

Then deveh;,mg the cone on a tangent plane, we find the cen-
tral paraliel fm'ng into o curve, with its centre at the vertex,
and the meridian Iy 5 right line. Laying off upon the devel-
oped meridian certa\ elementary distances, we draw through
the points of division 8 grics of arcs concentric with the devel-

oped parallel. The spact\etween these arcs are ovidently the
developement of the zones bbgeen the parallels.
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All these zones have in devolopement the same relation to each
other, and the same length and width as they had on the spher-
oidal surface; the total area remaining unchanged.

Each meridian is so traced as to cut each parallel in the same
point, in which it intersected it on the sphere. For areas of no
very great extent the intersections are almost rectangular. The
distances along the parallels are strictly correct, but distances
along the meridians increase in proportion to thé diminution of
the cosine of the angle between the radius of the parallel, and a
tangent to the meridian at the point where they intersect.

Each quadrilateral of projection preserves its spheriodal area,
but its two diagonals become unequal, one incressing and the
other diminishing, a3 we go from the centre to the corners of the
map, the inequality being greatest at the east and west polar cor-
ners. The application of this method of projection to the con-
struction of the map of the State, will be shown under the head
of “ Drawing.”

In this brief outlme of the principles upon which the survey
is conducted, it is seen that the basis of operations is a general
preliminary examination or reconnaissance of the whole State.

GENERAL RECONNAISSANCE.
Geographical Position and Extent.

The State of New Jersey lies between the parallels of 41~ég
20 min., and 88 deg. 55 min. 50 sec. morth latitude, aid the
meridiang 73 deg. 54 min. 10 sec. and 75 deg. 34 mir 15 sec.
longitude west from Greenwich. It occupies a yfinsulated
position with respect to the State of New York, y? ¢h bounds it
on the north, and from which it is sapmmted by, artificial line
running from the point where the parallel oft#1 deg. intersects
the Hudsen River, to the point where the yifallel of 41 deg. 20
min. intersects the Delaware River, 78 line is 48.5 miles in
length. On the east the boundaryAine follows the Hudson
river until it empties into the BayA Now York; thence it fol-
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lows tho strait which separates the State from Staten Island.
The remainder of the eastern and south-eastern boundaries
is formed by the Atlantic Ocean. The Delaware river forms
the western and south-western boundary, seperating the State
from Pennsylvania and Delaware. The total area contained ig
7,750.98 square miles, being 4,960,595.20 sacres, of which
1,767,991 acres are improved, leaving a residue of 3,192,604.20
acres unimproved land. The total value of the farm land is
$120,237,511.

PHYSICAL FEATURES.

The elevated portions of any country form the key to its fopo-
graphy. The hills and mountain ranges furnish the sources,
while they direct the courses of the rivulets and the rivers. By
their disintegration they form the plains and furnish the soil of
the valleys. By them the climate is in a great measure deter-
mined'; and around their summits are nursed the clouds which

bring the early and the latter rain. Hence it ig, that when we
would indicate the topography of a country we go firstto its

mountain ranges ; slthough it iy difficult to form'a just conception
of these great features when the description is limited by political
divisions.

- The most elevated, most distinetly marked, and most clearly
developed mountain range in the State of New Jersey, is that
called the Blue Mountaing. Entering near the initial point of
the northwestern boundary, on a base of three miles, and with
an!elevation of 1,400 feet, it takes a southwesterly direction,
widening at the base, but maintaining the same average height,
for o distance of 15 miles, when it becomes six miles in width.
Then it begings to contract, and finally leaves the State at
the Delaware Water Gap, with a width of but half a mile,
and an elevation of 1,500 fect, having an entire length in the
State of 25 miles, with a remarkable uniformity of elevation.
Tho greatest depression is at €ulver’s Gap, where it is 800
feet in height. Between the foot of the western slope and the
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Delaware river, is a valley averaging one mile in width. This
valley is drained by the Flatkill, o stream which runs through
nearly its entire length in a southerly direction, parallel to the
Delaware, being fed on its way by an infinite number of smaller
streams, which serve the double purpose of irrigation and drain-
age. KEast of the Blue Mountni, and contiguous to it, lies a
broad and fertile valley, known as the Kittating valley, extend-
ing from the northern boundary in a southwesterly direction,
parallel to the Blue Mountains, through the counties of Sussex
and Warren, to the Delaware river, being about forty miles
long and ten broad. Tt is broken, through its entire extent, by
a succession of low rounded hills, which have a culminating point
about fifteen miles from the northern boundary —causing the
rainage of the southern portion to flow towards the Delaware,
and that of the northern portion to flow in the opposite direc-
tion, through the State of New York, towards the Hudson.

The Paulins Kill draing the southern part, and the Walkill

.the northern. Both strecams are fed by numerous small lakes

and ponds, whose basins are high up in the mountain ranges
which bound the valley. So extensive are these reservoirs, that
for a considerable portion of the year the Wallkill overflows its .
banks, inundating the country which it ought to drain, and de-
stroying the fertility of a large tract of country which would
otherwise be smiling fields, The next marked topographical
feature is the continuation of the Highlands of New York, which
enter the State in the same general direction as the Blue Moun-
tains, but without its continuous aspect. This range consists of
a succession of parallel ridges, intersected by oceasional narrow
valleys, but all following the same general direction northeast by
southwest. These ridges have different names in tho different
localities where their foatures appear more marked, yot they
form a connected whole, whose base in the northern boundary is
about twenty-five miles, graddally narrowing to the south, being
about ten miles wide at the Delaware,
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Within this range lio several large and beautiful lakes, and
numerous small ponds. A thousand mountain streams have here
their souree, and uniting, form the principal rivers of the State.

The Raritan river rises here, and running in an easterly direc-
tion, gathering on its way from every hill its spring, and from
every valley its drainage, it becomes at New Brunswick, fifteen
miles from its mouth, a navigable river, and empties through a
broad arm into the Atlantic ocean, having a total length of sev-
enty-two miles.

The Passaie, seventy miles in length, rises here, and empties
into Newark Bay, and thence into the Atlantic.

The Hackensack, forty miles in length, rises in the same
range, although not in the State, emptying also into Newark
Bay.

Besides these rivers, the numerous valleys which intervene be-
tween the ridges have all their drainage streams.

The Pequest, thirty miles in length, emptying into the Dela-
ware, iz a bold and rapid stream, affords abundance of water-
power, and drains a fine valley.

The Musconetcong river is the outlet of Lake Hopatcong,
which lies almost in the heart of the range. This lake is five
and a half miles in length, and one and a half miles wide, con-
taining nearly four and a half square miles of water, or about
two thousand five hundred acres. It is now used as the feeder
of the Morris Canal. The Musconetcong is forty miles in
length, flowing in nearly a straight line in a southwest direction,
through a deep and narrow valley. It has a large volume of wa-
ter, and gives motion to a number of mills.

There are many other streams, draining smaller valleys be-
tween these ridges, generally branches of either the Raritan or
Passaiec.

Next to the chain "of the Highlands, on tho cast lies a broad,
slightly elevated and slightly undulating plateau, exfending

.
*
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over a largo arca, from the northern boundary to the Delaware,
with an average width of twenty miles. The surface of this
plateau is broken by a succession of narrow, abrupt ridges, whick
traverse it in a northeasterly and southwesterly direction. These
ridges are 80 much higher than the surrounding country, as to
afford fine points for observation and for trigonometrical stations.
This plateau terminates in the southeast at the narrowest part
of the State, on a line drawn from Amboy to Trenton, which line
wad at one time the shore of the sea, The remainder of the
State below this line, and as far as Cape May, is almost a level
plane. A transverse line of gentle elevation divides it sufficiently
to cause & portion of its drainage to flow towards the Delaware,
and another towards the Atlantic. The streams, of which there
are a greal number flowing in both directions from the summit
level, have so slight a descent, and a current so sluggish, that in
many places they may be almost regarded ns a succession of
swamps and ponds. The whole character of the country forms
a striking contrast to the other portions of the State.

The latter came into existence amid the convulsive throes of
nature which followed the early affinity of matter. The former,
born of the ocean at a calmer period, seems, in its gentle uni-
formity, to reflect the eternal lullaby of the waves which ushered
it into existence. More than once, since it arose from the water,
this area hag sought its native element ; rising for, a period to
ocourt the smiles of the sun, then dipping with its green vesture
into the sea, seeming indications on the bosom of the earth of the
pulsations of the great heart within it.

Nearly the whole of this extensive area is covered with a denge
forest, rendering it & matter of impossibility to obtain a view of
the surrounding country, even from the highest of the few hills
which appear upon the surface,

There is one marked feature connected with the topography of °
this portion of the State. From near Cspe May, the extreme
gouthern point, there extends along the coast, for a distance of
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one hundred miles, a sheet of water scparated from the sea by a
narrow strip of sand-beach; and communicating with it by open-
ings across this beach at several different points along its length.
The action of the winds and waves are constantly producing
changes, both with regard to the beach itself and the openings
through it still the interior channel remains constantly open, and
is used as a means of commercial communication between the
towns upon the coast. Certain observations connected with the
importance and improvement of this channel, but which do not,
from their nature, pertain to & general reconnaissance, will be
given in a future report.

This rapid glance at the physical features of the State, while
it indicates their marked peculiarity, will serve at the same time
a8 a guide in following the detailed operations of the Geodetic
and Topographical parties.

ARTIFICTAL FEATURES.

- Internal Improvements.

The position occupied by the State of New Jersey, with refe-
rence to the large and thickly populated States of New York and
Pennsylvania, the peculiar advantages derived from its shores
being watered by two of the finest rivers in the United States,
and especially its position with reference to the harbor of New
York, all combined to call the early atfention of its citizens to the
value and necessity of artificial means of communication.

Accordingly, we see projected and carried out, a system of
railways and canals, which, while they have added materially to
the wealth of the State, have also conferred great benefit upon
the adjoining States, and upon the country at large. It hag been
the policy of the State, instead of attempting these internal im-
provements by the State Government, thereby opening an avenue
by which its finances might become cmbarrassed, and the credit
of the State endangered, to confer such privileges upon incorpo-
rated companies as to induce private enterprise, with private
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capital, to undertake these public works. The result is, that the
State has o revenue without taxation, and & treasury free from
debt, while railroads and canals intersect the country in every
direction.

The following statement exhibits the general nature and extent
of the internal improvements of the State. It is not as complete
o8 would be desirable ; still there are, it is presumed, no material

errors.

CANALS.
g8  Delaware and Raritan Canal.

This important work commences at Now Brunswick, the head
of navigation of Raritan river, and extends to Bordentown, where
it enters the Delaware river, being forty-three miles in length.
It is seventy-five feet wide at the surface, forty-seven feet wide

at the bottom, and nine feet deep.
There are seven locks at each end, each two hundred and

twenty feet long and twenty-four feet wide, admitting the transit
of boats of five hundred tons burden. The canal is supplied
with water by a feeder extending twenty-two miles above Tren-
ton. It connects with the Delaware division of the Pennsylvania
Canal, and is at present the principal avenue through which New
York is supplied with coal. It also commands & large amount of
freight between New York and Philadelphia, 2nd is navigated by
regular lines of propellers moving between the two cities.

The annual transportation of coal is over one million tons ; of
grain over one million bushels ; and about two hundred thousand
tons of general merchandise.

- Cost of the canal - - . - - $3,707,915 90
Receipts for the year 1854 - - - 474,740 39
Expenses ¢ & - . - 171,758 98
Earnings ¢ ¢ - - - 803,186 41
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The Morris Canal.

This eanal extends, by a circuitous route, from the Hudson
river at Jersey City to the Delaware river at Philipshurg, oppo-
site Easton, where it connects with the Lehigh Canal of Penn-
Bylvania. The boats are carried over the chain of the High-
lands by means of a.series of locks and inclined planes. Thig
canal was projected for the purpose of opening a means of com-
munication between the cosl fields of Pennsylvania and the large
mineral deposita of the northern portion of the State, and be-
tween the latter and the New York market. It is one hundred
and one miles and three quarters in length, thirty-two fect wide
‘at the top, twenty-two feet at the bottom, and four feet deep,

The locks are seventy-five feet in length, and nine feet wide.
Their limited capacity prevent the canal from transporting a
large amount of coal, but it bas been the means of opening to
market a vast amount of mineral wealth, and may be regarded
as & source of great vif;a').lity to the northern counties of the State;
while its conception and execution bear ovidencs of & skill and
perseverance which has not been without its effect upon the State
at large. -

- RAILROADS.

Camden and “Amboy Railroad.

This was the first railrdad biilt in the State. Tt extends
from Amboy, on Raritan Bay, to Camden, on the Delaware, op-
posite Philadelphia. It connects with New York by steamboat,
and with Philadelphia by a ferry. It is ninety miles in length,
and has a branch road from Camden to New Brunswick, where it
meets the New Jersey Railroad. Upon it, in connection with
the New Jersey Railroad, is thrown not only all the travel be-
tween the two largest cities in the Union, but between the two
great divisions of the country.

As might be expected from such relations, it commands an
immense amount of passenger-traffic, and ranks among the
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most successful and productive works of the kind. It is much
mote important as a route of travel than commerce, gince the
Delaware and Raritan Canal, which has the same general direc-
tion and connections is a better medium for heavy transportation.

Cost of the road - - - - - $4,763,184 58
Receipts for the year 1854 - -~ - 1,682,486 23
Expenses ¢ ¢ ¢ - - - - 1,130,002 10
Earnings © woow . - - 552,457 18 .

New Jersey Railroad.

The New Jersey Railroad extends from Jersey City to New
Brunswick, thirty-one miles, passing through the large man-
ufacturing towns of Newark and Rahway. At Elizabeth City
it connccts with the New Jersey Central Railroad, and thence
with the great coal basin of Pennsylvania. This road is of
great local importance, bus ita chief traflic is in connection with

the Camden and Amboy branch road from New Brunswick to

Camden, by which it is extended to Philadelphia, making & total
length of eighty-seven miles.

Cost of the road - = - - - - $3,230,502 61 .
Receipts for the year 1854 -« - 824,032 93
Expenses ¢ ¢ - .- 383,585 21
Nett earnings % - - - 440,447 72

Central Railroad of New Jersey.

The Central Railroad of New Jersey ranks high in prospee-
tive importance, while its local value is now very great. It ex-
tends from Elizabeth Port, on Newark Bay, to Phillipsburg, on
the Delaware, opposite Easton, being sixty-three miles in length,
passing through the most fertile portions of the counties of Es-
sex, Somerset, Hunterdon and Warren. At Elizabeth City it
connects with steamboat to New York. At New Hampton it
connects with the Warren Railroad, extending to the Water

Gap, where it meets the Delaware, Lackawanna and Westerh
TJ
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Railroad of Pennsylvania. At Easton it forms a connection
with the Lehigh Valley Railroad, and thence with the Danphin
and Susquehanna, and the Catawissa Railroads; all extending
into the heart of the great coal basin of Pennsylvania. This
road has now a double track, and the company has contracted to
deliver in New York the coming year five hundred thousand tons
of coal. I is contemplated to extend this road to Jersey City,
-crossing Newark Bay at its entrance.

Cost of the rond .. - - - - 82,805,683 71"
Receipts for the year 1854 - - . 318,145 33
Ezxzpenges ¢ oo - - - 197,849 43
Nett earnings ¢ ¢ . . . 180,795 90

Morris and Essex Railroad.

‘This is an important road, having characteristics similar to
the Central road. It extends from Newark to Hackettstown, a
distance of fifty-three miles, with a proposed extension to the
Water Gap.

Its cars run over the rails of the New Jersey Railroad from
Nowark to New York. From Hackettstown it is intended to
-extend the work to a point on the Delaware river, opposite the
Water Gap, where it will connect with roads leading into: the
Lackawanna valley, thus affording another outlet from the great
-coal basin to the seat of commerce. The local traffic of this
road is rapidly increasing, which fact may be stated for all roads
in the State. 'When the extension of this road is completed, it
‘will be one of the most important coal roads in the country, and
it will also have a powerful effect upon the developement of the
rich mineral districts through which it passes.

Cost of theroad - - - - . §1540,621 68
Receipts for the year 1854 - - - 238,595 64
Expenses ¢«  w o« - - - 134,216 33
Nett earnings ¢« « . . _ 99,379 381
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Belvidere Delaware Reilroad.

This road extends from Trenton along the Delaware river to

Belvidere, in the county of Warren. It is an important road as
an auxiliary communication between Philadelphia arnd the north-
eastern conl basin of Pennsylvania. At Lambertville it con-
nects with the Flemington Railroad to Flemington, which is now
used as a branch of this road. At Phillipsburg it intersects and
connects with the Central Railroad.

The total length of the road, including the branch to Fleming-

ton, is seventy-fivo miles. At Trenton it connects with the

Camden and Amboy, and the Philadelphia and Trenton Rail-
roads. This road has not been long enough in operation to form

a correct estimato of its work.
The cost of it has been upwards of $2,500,000.

Warren Railread.

The Warren Railroad extends from the Delaware river, at the
Water Gap, in the county of Warren, to the Central Railroad
of New Jersey, near New Hampton, having a branch to Belvi-
dere. It connects atthe Delaware river with the Delaware,
Lackawsnna and Western Railrond, of Pennsylvania, The
branch road connects with the Belvidere and Delaware Railroad
at or near Belvidere. This road is not yet completed. When
it is done, the Central road will have three connections with the
coal basin.

A correct estimate cannot yet be formed of its costs or results.

Flemington Raitlroad.

The Flemington Railroad, from Lambertville to Flemington,
in the county of Hunterdon, is twelve miles in length, and is an
agricultural road, worked as a branch-of the Belvidere Delaware

" Railroad.

S

Cost of theroad - =~ -~ =~ - $211,281 €3
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Freehold and Jamesburg Railroad.

An agricaltural road in the county of Monmouth. It extends
‘from Freehold, the county town, to Jamesburg, where it eonnects
‘with the Camden and Amboy road.

It iz eleven miles in length, and cost $163,743 91.

Burlington and Mount Holly Railroad.

A branch of the Camden and Amboy road from Barlington fo
Mount Holly, in the county of Burlington.
It is six miles in length, and cost $163,763 91.

Sussex Mine Railroad._

‘Thig road extends from Newton to Waterloo, in the county of
Sussex. It is twelve miles long, connecting with the Morris and
Esgex Railroad at Waterloo. Itis an agricultural road, used
principally for the transportation of iron; cost about §300,000.

Millstone and New Brunswick Railroad.

This is an agricultural road from Millstone to New Bruns-
"wick, in the county of Somerset, six and sixty-three hundredths
miles in length, and cost $106,636 22.

Camden and Atlantic Railroad.

' This is an agricultural road, extending from Camden, on the .
Delaware, to Atlantic City, on the Atlantic Ocean, passing
through the central portion of the counties of Camden and At-
lantic. This road depends for its success upon the cultivation
and development of a large area of land hitherto a dense forest.
‘The trees are gradually disappearing under the hands of the
‘woodman, and & few years will work an entire change in the
‘whole face of the country. It is also anticipated that this will
form a connsction with & new route for transportation, between
‘New York and Philadelphia.  Atlantic City, one of the termi-
nii of the road, i3 a place of resort in the summer season, where
ig found excellent sea bathing. The road is sixty miles in
dength, and cost $1,499,185 91.
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Paterson and Hudson River Railroad,

TFrom Paterson to Jersey City, i seventeen miles in length s
cost $630,000, and is leased to the Erie Railroad Company.

Paterson and Ramapo Railroad,

From Paterson to Ramapo, near the State line, is the contin-
nation of the Paterson and Hudson River Railroad. It is sev-
enteen miles in length, cost $350,000, and is leased to the Erie:
Railroad Company.

New York and Erie Railroad.

This road having lenged the two last mentioned roads, hes-
increased the gauge, and run its passenger cars to Jersey City,
instead of Plermont as heretofore.

Besides the railroads which have been enumerated, there are
large number which have been projected in different parts of the
State, some of which will undoubtedly be completed within &
short period. There are but three which from their importance
call for a special notice in the present report.

Delaware and Hudson River Railroad.

This road is projected by the Pennsylvania Coal Company,.
who are the owners of a very large tract of land in the Penn-
gylvania Coal Basin, The coal from the mines has been and is
now brought to market by the way of the Delaware and Hudson
Canal, and being limited by the capacity of the canal, the com-
pany is able to bring to market neither the amount they are able
to mine, nor an amount sufficient to supply the demand. A
strong necessity to obtain some other avenue to market has thus
been forced upon them. The mode by which they propose to-
transport their coal, while it is novel and interesting in its design,
would in the event of its execution, be of very great value to the-
northern portion of the State.

It is well known, and more clearly shown in the top‘Ographical'r
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deseription of the State, that while the térritory of New Jersey
is the shortest route to the seaboard from the coal basin, the
value of distance is Jost from the fact that almost insurmounta-
ble barriers obstruet a direct communication. The construction
of the Morris Canal was an effort to obviate this difficulty, but
for want of capacity it has not accomplished its object. On the
other hand, the New York and Erie Railroad, and the Central
Railroad of New Jersey, by going around these obstacles have
sought to avoid the difficulty.

The. plan proposed by the Pennsylvania Coal Company is
what is called the Gravity road. It seeks to make the obstacles
themselves useful while surmounting them, that is to eay, by
means of a series of inclined planes, with short ascents and
long descents and stationary engines at the surmmit of each plane.
'The cars being raised up the short ascent by means of the en-
gines, are suffered to descend the glope by force of gravity.
The route proposed is to ascend to an elevated point on the Blue
Mountains, at the Walpack Bend, from there alternately de-
scending and ascending along the western slope, until it reaches
Culver’s Gap ; from thenece it descends into and crosses the Kit-
tatinny valley, then ascending the Hamburg mountain to Snuff-
town, it descends in one long plane to the Hudson River. Itis
gseen that this route passes through the very heart of the great
iron region.of the State, and should the project be carried into
guccessful execution, the hum of busy industry will replace the
gilence of these mountains and valleys.

The West Jersey Railroad.

In this project is embraced several different routes, having for
their object the developement of the south-western portion of
the State, or the area included principally within the limits of
the counties of Camden, Gloucester, Salem, Cumberland and
Cape May.

These counties are, from their position, off from the general line
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of travel, and the market is reachéd solely by sfeamboat com-
munication on the Delaware, requiring all the produce to be
transported to the steamboat landings.

¢ A railroad with a central location would be of great benefit,
riot only as a means of transportation for the present products,
but also by increasing the facilities, to inerease the products.
The different routes which have been surveyed to this end are
shown on the sketch.

Delaware and Raritan Bay Railroad.

This road is a project for materially shortening time and dis-.
tance betwoen the northern and southern gections of the Union..
The eastern portions of the States of New Jersey, Delaware and
Maryland, on account of the uniformly level nature of the sur-
face, offer peculiar facilities for the construction of railroads.
The obstacles to a connected line of road are the bays which
intervene. It is proposed, by means of a regular connection
between boats and cars, to form a dircet line of connection be-+
tween New York and Norfolk. The part of the line which lies.
in New Jersey is laid down on the map. .

. As far as this State is concerned, it must be of great bemefit
to it as & means of developing a large ares of land now lying .
unproductive.

Camden, Pemberton and Freehold Railroad.

" A company has been chartered for the purpose of construct-
ing a railroad between the points indicated in the above title,
and the surveys for location have been made. A glance at the
accompanying sketch will show at once that it passes through a
district yet unvisited by any line of railroad. In addition to
this, it is a new district, with its soil still covered to a great ex-
tent with a primitive forest. As a meansof agricultural devel-
opement, the road possesses striking features, and although the
present population along the ling proposed is not very great, yet
there is no doubt that its completion would produce an entire
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change in the whole face of the country, and open for cultivation °
an extensive area, which as it now is, might as well be in the
far west. .

It is proposed in the final report to give a full and illustrated
description of every work of public interest, that may be at that
time completed within the limits of the State. At the present
date the total length of completed railway in the State is five
hundred and four miles, costing about twenty millions of dollars.

FIELD WORK.
Organization of parties.

There is no duty connected with the survey more difficult or
delicate than the organization of the different parties. Their
duties are of such a nature as to require the greatest skill, com-
bined with the highest integrity. As the partics are broken up
at the close of the season, we are deprived of the advantages
which would be derived from their increased proficiency, Much
depends, therefore, upon judgment in selecting proper persons
for the different positions, and there is always a chance of being
deceived, until their charscter and capacity have been tested in
the field. Fortunately, but few instances have occurred in which
the persons were not what they professed to be, and these were
not such a8 to result in any material detriment to the survey.

Both the triangulation and topographical parties are composed
permanently of a chief, a first and a second assistant. When
circumstances require it, one or more temporary assistants are
emploved. The chief has the immediate charge of the party,
and upon him depends its good conduct, and the accuracy of
the work. He Leeps & daily journal of everything connected
with the survey which transpires in his party, and transmits a
weekly abstract of the same to the office. The first assistant
gives to the chief such assistance as ho may require in the de-
tails of the work., He also keeps a record of all the informa-
tion he may be able to obtain concerning the character of the
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goil and mineral deposits; communicating semi-monthly all of
the items connected with the geology of the district in which the
party may be located, which he may deem of sufficient .impor-
tance. These reports are of material assistance to the Geolo--
gist in going over the ground. The duties of the second assist-
ant are more manual than otherwise.

As soon as each plane table sheet is completed, it is turned
into the office, accompanied with a manual containing the num-
bers corresponding to the house on the sheet, and the names of
the occupants of each house, the amount of cultivated and un- ]
cultivated land in each farm, the depth of every well, and the
soil passed through in digging it, the three crops which have the-
highest average, and if any what mill or mineral property is
being worked or developed by any person whose name is in the
manual. ] '

This furnishes a complete index to the present condition of
every section of the State, upon which reliable estimates and
calculations may be based.

1

TRIANGULATION.

In the examination of the physical features of the State we
have seen that while in the northern division we have two distinet
mountain ranges, besides many isolated points of eleva.tmn, the
southern division presents scarcely a single prominent point, and
therefore that a triangulation of the latter can only be accom-
plished by erccting stations at the necessary points. It follows .
that the triangulation would be first pushed towards the north,
more gspecially since the Coast Survey, in prosecuting its hydro-
graphy, has completed a secondary triangulation of the Atlantic
coast, and the Delaware river as far as Trenton, thuy giving the
plane-table parties in the southern counties a sufficient number of
geographical points to enable them to prosecute their work with-
‘ out chance of error,

As was stated in the report of last year, the coast of the Uni-
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ted States, for the purpose of the geodetic survey, has been
divided into eleven scctions, in each of wWhich a base line from
five to ten miles in length has been measured. The coast of New
Jersey is included in the second of theso sections, the base of
which is on Fire Island, which adjoins the coast of Long, Island.
The primary triangulation extends across the State, from Amboy
to Trenton, and down the Delaware river. The necessity for
messuring & base-line in the State is thus obviated, since a gide
of this primary triangulation ¢an be assumed as our base of ope~
rations. The side which has been selected, is the line forming
Mount Rose station, in the county of Mercer, with Springfield
station in the county of Essex. The length of the line 15 twenty-
nine miles and forty-three hundredths. The latitude of Mount
Rose is 40 deg. 22 min., and its longitude 74 deg. 43 min. The
latitude of Springfield is 40 deg. 41 min., and its longitude T4
deg. 21 min. This Iine occupies a central position, and is very
favorably situated for the continuation of the triangulation, espe-
cially towards the north. The many prominent points there
found have afforded us o choice of positions, and we have thus
been abls to establish such stations as to give us well conditioned
triangles, which we have extended to the Delaware river, and the
northern boundary, one station being in the State of New York.
The number of stations occupied is 25 ; the number of observa~
tions made is 460.

The whole net-work, as far as hag been completed, incloding
that of the Coast Survey, is shown in the accompanying sketch.
The heights of all the stations occupied have been determined by
means of a barometer. A table of all the geographical positions
which have been determined in the State is annexed, for reference
in local surveys. The triangulation party has been under the
direction of Mr. Fuellhart, who has exhibited throughout & com-
mendable activity.
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PLANE TABLE WORK.

The provisions of the act authorizing the survey require that
each county shall be completed separately, consequently the ope-
rations of each plane table party have been limited by the‘county
divisions.

Operations have been carried on during the season in nine
counties, to wit: Sussex, Warren, Morris, Hudson, Monmouth,
Salem, Cumberland, Cape May, and Atlentic. Of these, Sussex
aiid Cape May are completed—whilo Salem, Morris, Monmouth,
and Warren are nearly so—with material progress in the others.
The following detailed account exhibits the progresa of the work
in each county :

County of Sussez.

The ficld-work of a large portion of this county was comploted
during the latter portion of the past year.

“This being the first work done in the survey, snd done, in o
great measure, with the assistance of young men, who, to say the
least, were unpracticed in their duties, it is natural to suppose
that a certain degree of revision was necessary to insure the
accuracy of their work. This revision has been made, and the
topography of the county completed, and it is presumed that np
material errors will be found in it. )

The plane table party assigned to duty in this county took the
field on the 8@ day of April, under the charge of Mr. Charles A,
Heering ; Mr, T. B. Brooks, first assistant., Until the 1st of
June their operations were greatly impeded, by the extreme quan-
tity of rain which fell in the months of April and May ; never-
theless the party, by their industry and strict attention to their
daties, were enabled to complete the field-work of the county on
the 1st of September. Mr. Heering was transferred, on the l1st
of August, to the Morris County party, and his place taken by
T. Benton Brooks, who applied himself so closely to his duties as
$o injure his health, and render it necessary for him to proceed
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to the South. He anticipates joining, in the spring, with renewed
‘health,

The map of the whole county of Sussex ig now drawn, and sub-
mitted with the report.

County of Morris.

A plane table party took the field in this county on the Ist
day of May, under the direction of Mr. Fuellhart ; Mr. R. W,
Patterson, first assistant.

From that time until the 1st of August, when he was relieved
from the charge of the party by Mr. Heering, Mr. Fuellhart
turned into the office two plane table sheets, each containing one
hundred square miles, exhibiting a large amount of labor. Mr,
Heering remained in charge of the party until the first of No-
vember, and completed about one hundred and thirty square miles.
On the above date the field-work of Morris County was suspended
for the season, and Mr. Heering was transferred to the charge of
a party in Cumberland County. The party will resume the
field in this county early in the spring, and the map will be ¢om-
pleted by midsummer.

County of Salem.

‘While the absence of mountaing, and even of hillg, in the south-
ern portion of the State, relieves the topographer from a great
deal of labor in reapect to contour lines, nevertheless these very
features of the surface is an impediment in the way of rapid pro-
gress. The want of elevated points compels him to increase the
number of his stations, and the forests intercept the view entirely.
The streams, also, in a flat country, especially near the sea, are
very tortuous, and as a general thing are too deep to be forded—
and there being but few bridges, a great deal of time is lost in
simply going from one point to another.

'These remarks apply to all the work done in the lower coun-
ties, more particularly, however, to the county of Salem. The
party assigned to do duty in this county, was placed in the field
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on the twentieth of April, and withdrawn on the twenty-fourth of
October. About one hundred and twenty-five square miles of
topography was completed, which, with the topography sccom-
plished by the Coast Survey, and drawn on the map of Delaware
Bay, leaves a comparatively small portion of the county remain-
‘ing. The whole county will be completed early in the ensuing
§eason. ' o
County of Monmouth.

The party took the field in this county on the 1st day of May,

under the charge of Mr. G. Bechtle. As this county borders

upon New York Harbor, o considerable portion of its topography
hos been completed, and engraved upon the large maps of the
harbor, printed by the Coast Survey.

The party commenced operations on a line drawn through Red
Bauk and Shrewsbury, and worked into the interior. About one
hundred and forty-five square miles of topography was completed,
in addition to that of the Coast Survey, making o total of about
two hundred and fifty square miles. The extreme accuracy of
detail measurement maintained by the chief of this party, and
which is not essential or practicable in a map of this nature,
caused a slower progress than would otherwise have been accom-
plished. Mr. Bechtle has exhibited, throughout the season, a
praiseworthy degree of industry and conscientiousness. Mr. I M,
Bunnell was the first assistant of this party during the greater
part of the season.

County of Hudson.

A party was placed in the field in this country on tho twenty-
gixth of April, but in consequence of the fact that the commia-
gionera on harbor encroachments, appointed by the Governor of
the State of New York, having decided to make a re-survey of
the harbor and adjoining lands, which survey was commenced,
under the direction of the Superintendent of the Coast Survey,
it was deemed advisable to suspend operations in this county, and
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withdraw the party until such re-survey wag completed, when we
ghall have the henefit of if.

County of Warren.

On being withdrawn from the county of Hudson, the plane
table party, under the charge of Mr. G. G. Friedlein, as chief,
with Mr. Charles E. Baldwin ag first assistant, was transferred
to the county of Warren. They remained in the field until the
6th of November. During this time the most difficult part of the
topography of the county was completed, embracing the northern
portion, from the county of Morris to the Delaware River, and
north of the line from Hackettstown to the Delaware Water Gap.
'The party worked with due diligence, and the plane table sheets,
ag well as the field-notes, exhibit great care and accuracy of
detail.

County of Cape May.

The party took the field in this county on the 20th of August,
Mr. V. E. Koerber, chief of the party, and Mr. O. Dietz first
assistant. The very peculiar nature of this county being almost
a perfect level, and covered for the most part with a dense growth
of trecs, through which an infinite number of roads ramify thom-
gelves in every direction, rendered the work here a matter of
patient industry and tedious labor.  No elevated points present
themselves upon which the fopographer can establish himself,
and determine his- position. He must needs follow every road
with a chain and compass, oftentimes having his way intersected
with interminable swamps, and for miles and miles no human
habitation meet his eye. The survey of the county is now
completed, and the party is engaged in the county of Atlantic.

County of Cuumberland.

This party, under the charge of Mr. Charles A. Heering,
with Mr. I M. Bonnell as first assistant, wag transferred to this
county from Morrig. On the first of November they established
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themselves upon points of the sccondary triangulation of the
Coast Survey, in the vicinity of Greenwich, and are working in
the direction of the interior. One plane table sheet iz about
completed. Should the weather prove favorable, they will be
able to turn into the office the greater portion of the county by
Spring.

County of JAtlentic.

The party operating in this county is under the direction of Mr.
V. E. Koerber, and is the same party which completed the sur-
‘vey of the county of Cepe May.

Their first plane table sheet in this county is just commenced,
yet judging from the fidelity and skill displayed by the party
thus far, we may look for their completion of the survey of the
county in & very reasonable time.

TRUE MERIDIAN LINES.

By an amendment to the bill making an sppropriation for the
continuation of the survey, it was made incumbent on the per-
sons in charge of the work to establish several lines in different
portions of the State, indicating the direction of the true merid-

'iun, for the purpose of furnishing to local surveyors a means of

ascertaining the variation of the compass in different localities
at different times.

Newark, Trenton, and Camden, were designated as the points
for locating these lines. It is the intention, however, to estab-
lish the meridian, if possible, in every county. Reconnaissanco
for selecting favorable positions bas been made at Paterson,
Trenton, and & preliminary line located in Newark; also some
of the monuments have been prepared. Owing, however, to the
non-receipt of an ingtrument to be used for the purpose, which
it was expected would be loaned by the Coast Survey, the lines
have not yet been located. Early in the ensuing season, when
the demand for their instruments will not be so great in the
Coast Survey office, it is anticipated that all these lines will be
determined, }
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OFFICE WORK.
Drawing.

In the drawing division, work was commenced simultaneously
with the field operations. In a proper organization of the work,
the projection of the geodetic net work forms the basis, not only
for the drawing of the maps, but also for the plane table sheets. -
This will be first referred to.
ja It has been stated that the conic projection has been selected
for the map of the State, as being that one which afforded advan-
‘tages over all others. This method requiring a central meridian,
and a central parallel, we have selected Princeton ag-the central
point. Having drawn the principal meridian and parallel, and
constructed the other meridians and parallels according to known
principles, which have been referred to, we divide each quadri-
lateral of projection into smoller quadrilaterals, corresponding
to the size of tho plane table sheets ; these are referable by the
co-ordinates of their corners to the central point. And by hav.
ing on each sheet at least three trigonometrical stations, we have
no difficulty in locating the precise position of the sheet in the
field. In the desire to accomplish the topography of certain
district for the use of the Geologist, the system has not been
strictly adhered to, but the necessxty for & deviation from it no
Jonger exists.

In addition to plotting the geodetic net, calculating and plot-
ting the triangulation, the draughtsmen have completed the maps
of the counties of Sussex and Cape May, besides furnishing tra-
cings of nearly ell of the plane table sheets to the geologists,
and supplying enlarged copies of the Coast Survey work to the
different plane table parties.

The small acale upon which the last year’s field work in the
county of Sussex was done, rendered the drawing of the map of
the county very difficalt. The patience and industry which has
been shown in its execution are worthy of praise.

4 ‘ .
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Mr. J. H. Pieper, principal draughtsman, has been unremit-
ting in the digcharge of his duties, giving to the work a great
deal of time and attention not called for by the terms of his em-
ployment.

Engraving.

Deemmg it proper that the character of every part of the
work should be in keeping, the work of engraving on copper was
‘commenced in the month of August, with the map of the county
.of Sussex, on account of the drawing of that county being com-
pleted. The map will be in four plates, two of which are near-
ly finished. The execution of the work thus far has fully met
the expectations that were formed, both as to beauty of finish
and economy, foritis seen that if one-half the prices usually
paid for the most ordinary maps is fixed for these maps, the cost
of engraving and printing will be defrayed. The plates can be
electrotyped at the Coast Survey office in Washington, if it is
deemed advisable, or the maps may be printed from lithographie
transfer plates.

CONCLUSION.

' In concluding the report, a brief reference should be made to
one or two facts, which have been mentioned for the purpose of
pointing out more distinctly their bearing upon the general wel-
fare of the State.

_ It appears that out of 4, 960 ,595 acres of 'land included with-
in the limits of the State, there are 3,192,604 acres entirely
uncultivated. Yet there-are in New Jersey no deserts, nor dis-
mal awamps, where the labor of man would be exhausted in vain
efforts to redeem nature for his wants., No charge has ever been
made that the people of New Jersey are deficient in energy, in
mtelhgence, or in gkill.  Still there must be some rcason why
go much tillable land should remsin undisturbed by the plough
of the husbandman, while millions of non-producers almost with-
in sight stand ready to produce every grain thatis offered to

~

NEW JERSEY GEOLOGICAL SURVEY

o




51

them. The reason why it is so is sufficiently obvious, but why
it should remain so is not so plain.

Why it is so, arises from the fact that the early settlers of
every country establish themselves along the rivers and smaller

~ gtreams, where a little toil is remunerated by an abundant har-
vest.  This soil, however, becomes in time exhausted by constant
tillage, and the farmer finds that he cannot, from biz own re-
sources, rencw it, and that he must purchase foreign fertilizers to
maintain the productions of his farm, His profits become dimin-
ighed in consequence, and he or his sons begin to think of seeking
a new sphere where their labor will meet with a better reward.
Now, we would ask if those lands which are not on the rivers and
streams, and which are not as productive af firsé, as the more re-
cent alluvials, cannot be made as productive, with a less amount
of fertilizing matter, and at a less cost, than is now required to
fructify the exhausted lands? This is @ great question, which,
in view of the proximity of the market, in view of the increasing
demand, and in view of the great amount of scientific skill which
can now be brought to the aid of agriculture, should engage the
earnest attention of the farmers of the State.

Agother point which should be referred to, is the obvious con-
nection between the internal improvements and physical features.
One glance is sufficient to show that to the mineral deposits of
the State and Pennsylvania, are due, with one exception, all of
the main lines of canal and railway within the State. Extensive
as they are, may it not be possible that they are but a fore-
shadowing of what will be? Is there not space enough, and
material enough, for a Birmingham on Morris Plains, or for a
Manchester in the Kittatinny Valley ?

The immense amount of water power now almost wasted on a
thousand insignificant saw mills, in the northern part of the
State, needs only enterprise to make its value known and felt,
Nothing but enterprise has built up, upoa the island of Manhat-
tan, a splendid city of over half & million of souls, while the Jer-
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sey shore, having more commercial facilities, is a comparative
suburb. )

It is the object of this survey to develop the resources of the
State in such & manner, that every citizen may be as familiar
with every portion, as he is with his own immediate neighbor-
hood, and that the people of the State, from & comprehensive

“sense of the value of these resources may be incited to more vig-

orous effort.

1t is not alone from an advantageous geographical position—a
favorable topographical configuration—a genial climate—a fex-
tile soil—or mineral riches—that a State derives its wealth and
power; they come from the active energy, intelligence and in-
dustry of its people, seeking, under salutary laws, and free insti-
tutions, a higher state of development. While ignorance and
indolence would in effect reduce the State to comparative poveriy,,

" well directed industry adds new beauty to its fair face, and in-
greases the wealth of its prosperous people.

EGBERT L. VIELE,
State Topographical Engineer.
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REPORT

ON THE GEOLOGY OF THE SOUTIIERN DIVISION.

[ —

The field-work in the geological survey of the southern divi-
sion of New Jersey, has been chiefly confined to the counties of
Monmouth, Salem, and Cape May. KExaminations of a some--
what general character have also beer, made in the counties of
Cumberland, Gloucester, Camden, Burlington, Ocean, and Mid-"
dlegex.

It will be convenient to arrange the material of the report
under the following heads :

1. Recapitulation of last year’s report.

2. Further examinations in the work commenced last year.

3. Ezamination of other geological formations.

4. Chemical examinations, and practical suggestiong on them.

5. Progress of the survey in different counties.

Cedar swamps. )

Gravel bricks.

1. Recapitulation of last year’s work.

In the report of last year it wag stated that the southera divi-
sion of New Jersey, as divided for the purposes of the geologi-
cal survey, had, for its northern boundary, a line running in a
southwesterly direction from Staten Island Sound, near Eliza-
beth Port, to the Delaware river a little below Trenton—follow-
ing generally the southeastern margin of the red sandstone and
shale which is so conspicuous a feature of the central part of the

State. All of the State south of thiz line is ineluded in the
southern division.
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The whole of this distriet is remarkable for its low and gene-
rally level surface, and for the entire lack of rock formations.
Its geological structure, however, is very regular and uniform.
‘With some exceptions, which will be mentioned hereafter, it is
made up of successive strata, which stretch across the State from
the northeast towards the southwest, and descend beneath the
surface towards the southeast; so that, as we pass from the north,
or division line, across the State in a southeasterly direction, the
strata are crossed in succession, the lowest first, then the next
above, and 50 on in order to the highest. In this way the light
colored clays, including the fire and potter’s clays, are first
crossed ; then the black and chucolate colored astringent clays ;
then the several beds of greensand marl, with intermediate beds
of sand ; and Instly, the more recedt beds of shell-marl, sand,
clay, and gravel, which make up the southeastern part of the
State.

Of the clays which are next the red sandstone, no desecription
was attempted, except it was remarked that the upper portions -
of the dark clays contained more or less green-sand—the latter
being found in spots and irregular streaks in the clay. The
stratum containing the greensand marl was principally described
from observations made upon it in the eastern part of Monmouth
County, though it was known to be pretty regularly developed
entirely across the State to its southwestera extremity, near Sa-
lem, in Salem County. Three distinet beds of greensand were
mentioned. The firat of these includes the marls which are found
north of the North or Neversink river, Swimming river, and Yel-
low brook, and on the headwaters of South river. 'The second
includes those found on both gides of South or Shrewsbury
river, and of Hockhockson brook, and on the headwaters of
some branches of Yellow brook and Manasquan river. The
third includes the marls of Deal, Poplar, Shark river, and
Squankum, These beds all incline towards the southeast.  The
first of them passes under a thick bed of reddish or yellowish
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gand, which inclines the same way with the marl, and in its turn -

passes under the second bed of marl. Between the second and
third marl beds there is a heavy bed of sand, in color and ap-
pearance much like beach sand, except that it has greensand
grains seattered all through it.

'The fogsils in the several beds are mostly distinet, and charac-
teristic ones are to be found in each. The first contains great
numbers of large oyster shells ; (Gryplea conveza and Exogyra
costata ;) also the Belemnites Americanus, Terebratule sayii,
and Ostrea falcata. The second is characterized by the Tere-
bratula harlani, Gryphea conveza and G- vomer, and by numerous
corals. The third has many fossils not found in the other beds;
gome of them have not yet been deseribed.

The material which gives name and character to these beds is
in little grains about like gunposrder in size, some shade of green
in color, soft, and when crushed on the nail or on paper it always
leaves a green streak. This is what is commonly known as
greensand, but in the district where it is found or used in New
Jersey it is called marl. It is mixed with more or less of sand,
clay, and lime, the latter both in the form of fine powder and in
shells.

The first bed, which is perhaps thirty feet thick, presents the
appearance of several distinet layers; the bottom very sandy,
with some marl grains ; next above this is a layer of nearly black
and almost pure marl grains ; then a layer of marl, containing a
great many shells and much carbonzte of lime in fine powder ;
this Jayer is usually some shade of blue or gray ; then another
much like the second ; and lastly, one in which marl grains and
thin, flaky shells, are quite abundant at the lower part, but as
we get higher a black clay takes the place of the shells and marl
grains, and at the top it is only a micaceons black clay. The
marl from this bed, after exposure in heaps, is of an ash or slate
color,

The bed of sand overlying this is much colored with oxide of

NEW JERSEY GEOLOGICAL SURVEY



58

iron, and where it is sufficiently firm, is found to be almost full
of the impressions of shells. The upper part of it is mixed with,
and colored by, a greenish earth or clay.

The second marl-bed was described as in three layers; first,
one of marl grains, almost free from earth or shells; then one in
which the marl is mixed with numerous soft and white shells;
and highest, one in which the marl grains are almost entirely
wanting, and broken shells, corals, &e., with a little sand, make
up the mass. In some places, this last layer is hard enough for
o rock, and is burned into lime. The marl of this bed, when.
exposed, i3 a yellowish green. The sand between the second
and third beds has usually been confounded with beach or gur-
face sand, which it closely resembles. .

The third bed of marl is also in three distinct layers: the
lower one of green marl and clay ; the second one almost entirely
of a sandy, drab-colored clay; and the third of marl graing
largely mixed with drab-clay, the whole having a bluish-green
color. Marl from this bed, on exposure, is of a green color, in-
termediate to the first and second.

A few analyses of marls from the different beds were presented,
in which phosphoric acid was shown to be a constituént of all the
good marls; and it was also shown that those which have the
best reputation as fertilizers possess tho largest per centage of
that substance. .

Nothing was said of the formations above the marl.

2. Further examinationsin the work commenced last year:

During the past season, the mar] formation has been traced up
to a considerably greater extent than before. The lowest bed
which was traced from the sea shore west to the road between
Freehold and Englishtown, in Monmouth County, has been fol-
lowed up across the remaining part of Monmouth to Burlington
County ; and it has been traced entirely across Gloucester and
Salem Counties to near the Delaware river. The second bed,
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which had been examined only as far ag Blue Ball, in Monmouth -

County, has been traced entirely across the counties of Mon-
mouth, Ocean, Burlington, Camden, Gloucester, and Salem.
The third has been traced from Squankum, across Ocean and
Burlington counties, and to Clementon in Camden County, be-
yond which, after careful inquiry and examination, no trace of it
has been found.

In describing the geographical position of the marl beds, ad-
vantage may be taken of their direction, or strike, and of their
inelination, or dip, to define with more closeness their exact lo-
cation. 'To ascertain the strike, two places in the same bed, and
on the same level are taken, and the bearing of the straight line
between them ascertaifed. At Red Bank, in Monmouth Coun-
ty, the top of the lowest bed of marl is at tide level; in the
same bed, near Marshallville, in Salem county, the top of the marl
is but & few feet above the same level; and at St. Georges, in
Delaware, the top of the bed is also at tide level ; the straight
line running through these points bears S. 56 W., or N. 56 E.
The bottom of the second bed is only two or three feet below
tide at the north end of the bridge over Parker’s Creek, near
Shrewsbury, in Monmouth County ; the bottom of the same bed
is just above tide level, on the bank of Salem creek, at Mr. Geo.

Abbott’s, o mile from Salem; the line joining these is also S,

56 W. The top of the same bed is opened near Long Branch
village, in Monmouth County, and at what I judge to be about
the same level, in the pits of George Ward, near Swedes bridge,
in Mannington township, Salem County; and the direction of

line 8.°56 W. In the third or highest bed, there are not yet

sufficient observations made to determine its strike, but enough
to make it probable, that it has the same as the others. Itis
to be presumed that slight variations from this direction will be
observed in some instances, but generally the strike of the marl
stratum may be taken at S. 56 deg. W,

The dipis nscertained by drawing lines down the siope, or

’
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descent of the beds, at right angles to the strike, that is in &

difection S. 34 deg. E., and finding the angle of inclination be-
tween these lines and horizontal ones ; or else by finding how

many feet these lines rise or fall to the mile. The heights of

many of the marl pits in a part of Monmouth County, have
been ascertained by levelling, and from these it is caleulated
that the dip of the first bed is not far from thirty feet to the

mile. That of the second and third beds cannotsyet be given

with equal exactness, but it is nearly the samo as the firat.

"At Winslow, in Camden County, an Artesian well was bored
for the Winslow Glass Works, and the Hon. A. K. Hay has
kindly furnished the following account of the strata passed
through : )

12 feet, stiff sandy loam.
7 “ clay.
938 % quicksand.
85 ¢ stiff black clay.
28 ** quicksand.
27 ¢ black sand.
44 “ brown gand.
33 ¢ black clay.
s 20 “ dark green marl and shells.
17 “ light greensand and marl,

3_1;5 “  whole depth.

Winslow is about twelve miles southeast of Clementon, where
the nearest marl pits are opened. The elevation of Winslow or
Clementon is not ascertained. Longacoming, lying betiween

them, is 180 feet nbove tide, and is higher than either of the |

other places. The fact is interesting, as proving the descent of
the marl towards the southeast for o great distance, and if the

two places should be upon the same level, it would show that -
tho rate of descent is nearly the same as in the beds, when near

the surface.
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ing the marl, but not in its full thickness. The following series
of specimens, obtained at the different depths mentioned, were
presented by Mr. Charles Sears, President of the Association :

At 6 feet, the sample is an average, and is a micaceous clay,
dark colored, and containing some thin and tender
ghells, and a few marl grains,

¢ 9 < gpecimen similar to the preceding, but with more
marl, |

12 ¢ clay, with large per centage of marl grains.

€15 ¢ marl without elay, but with some fine carbonate
of lime; bluish gray color.

€18 ¢ game asat 15 fect, but of a little darker color.

% 21 ¢ same as last specimen.

“ 24 ¢ lighter colored marl than the preceding, and con-
taining a large per centage of fine carbonate of
lime.

“ 28 ¢ game as the last specimen.

“ 30 “ gmilar to the last, but a shade darker.

€ 32 % more of abottle green color, and the marl grains
finer,

% 34  gsame ag preceding.

“ 36 “ same.

“ 38 ¢ gsame.

From 21 feet down, the specimens were obtained by boring ;

the boring terminated in marl,

At the pits of Wm. Hartshorne, a mile and a quarter north of

Freehold the following measurcments were obtained ;

Near his pits the overlying black clay was found to be 11 feet.
At the pits, commencing at the surface—
3 feet dark micaceous clay, containing shells.
4 “ clay, with shells and numerous marl grains.
6 ¢ marl, grey, and containing shells and fine carbonate
of Lime.
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As many measurements of the marl stratum as possible have
been taken and recorded. There is only one section at present
known in tho State, where one of the marl beds can be seen in
its full thickness—and that is in the Highlands on the shore of

~Sandy Hook bay, where the first bed can be seen with the bed
“of clay below, and that of sand above. At most places whero
marl is dug, the pits are in felds, or banks of streams, and the

“upper part of the marl hos been changed by the action of air
and moisture, so that is not recognised ; and at the bottom,
water, cavingin of pits, or other causes, hinder the workmen o
that they rarely observe the exact termination of the maxl.
This makes it difficult to find out the thickness of the layer.
And in the pits where the ground is wet, they are generally dug
and filled up the same day, so that it is difficult to get a descrip-
tion of the, material passed through, even where the depth is
ascertained,

Thickness of the first bed.

At the Highlands, on the shore of Sandy Hook bay, the fol-
lowing section was measured; reddish-yéllow, or - ferruginous
sand, of great thickness, lying over the marl :

9 feet of black, micaceous and astringent clay.
5 feet of black clay as above, with some thin and flaky
ghells, i : :

25 ‘ “of marl, greensand; the upper part, for three or
four feet, mixed with the clay over it, the rest al-
most free from clay, and consisting of marl grains,
fine carbonate of lime, shells and o little sand,

38 “ sand and small gravel, with marl grains and shells.

42 ¢ total thickndess.

Chocolate colored, or almost black clay, in thin layers, with
seams of sand between, underlies the last mentioned layer.

At the North American Phalanx pits, on Hop brook, in Atlan-
tic township, Monmouth County, the black ¢lay is seen overly-
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154 ¢ marl, like the last, though varying slightly in color,

some parts being darker and others lighter.

The last distance was bored, and ended in sand, for which if
we add 3 feet, we have a total of 424 feet.

A great number of other cuttings in the mar] have been exam-
ined and measured, but in almost all cases the upper part of the
marl is wanting, having been denuded or worn away, at some
period since its deposition. In those cases where the upper part
of the bed is plainly seen, it has not been penetrated to o suffi-
‘cient depth to find out its thickness. At Cream Ridge, in Mon.’
mouth County, the marl is dug from seven to twelve feet deep.
At Sculltown, in Salem County, the marl is dug from ecight to
‘fourteen feet; and near Marshallville, in the same county, it ig
dug from twelve to sizteen feet, and then stopped by water,
At Batten’s mill, near Swedesboro’, in Gloucester County, the
diggings are from eight to twelve feet.

The thickness of the ferruginous sand bed which overlies the
firs’ marl bed, as determined by levelling and making due allow-
ance, for the descent of the marl, is from one hundred to one
hundred and ten feet.

The second marl bed is not exposed in its full thickness at any
one place, and it can only be determined by measuring the sepa-
rate layers ahbd taking their sum. The layer of green mar! is
opened—

10 feet at Shepherd’s, near Blue Ball, Monmouth County.

20 * atImlay’, on Crosswicks creek, below Now Egypt,

Ocean County,
13 *“ at Gaskill’s, on the Rancocus, below Pemberton,
Burlington County.,

16 * Heritage’s, near Union Cross Roads, Camden County,

14 “° at Ware’s, near Barnshoroe, in Gloucester County,

14 % at Dickson’s, near Woodstown, in Salem County.

18 ¥ at D. Petit’s, in Maonington, Salem County.

Which gives an average of fifteen foet—a number undoubtedly
to¢ small,
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The layer of marl and shells is nearly

10 feet thick at Mr, Horner’s, near New Egypt.
5 % gt Bill’s, near Blue Ball.
g * ot Heritage’s, near Union Cross Roads.
4 % at Stratton’s near Mullica Hill.
g “ gt D, Petit’s, Maonington.

Which gives an average of five and three-eighths feet. The
layer is variable. .

The layer of broken shells, corals, &c., which is opened in &
great many places, does not anywhere show its full thickness.
-It has been penetrated without finding bottom,

14 feet at Mr. Pitcher’s, near Long Branch ; |

20 ¢ or more at Mr. D. Petit’s, Mannington, which gives
an average of seventeen feet.

The sum of these would give thirty-seven and three-eighths
feet for the thickness of the bed—but it will probably be found
too small.

From the levelling in Monmouth County, I estimate the sand
between the second and third marl beds at about forty feet.

The third bed must be measured in the layers, like the second,
.and it will be convenient to take those in Monmouth County
repeatedly, as it is only there that the three layers are found.

The green marl layer is

16 feet st Mr. Gardner’s, in Deal.

18 ¢ atJ. Shafto’s, Shark river.

18 ¢ at Capt. Weeks’, Squankum.

Average scventeen snd one-third feet.
. The ash colored layer i3

10 feet at Van Benthuysen’s Poplar.
10 at G. Shafto’s, Shark River.

10 ¢ of Forman’s, Lower Squankum,

Average 10 feet. :

The blue marl layer i3

14 feet at Abner Allen’s, Deal.
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¢ at Amog White’s, Poplar.
¢ at Peiit’s, Shark River.
“ at Forman’s, Lower Squankum,

Average 94 feet.

The sum of these is thirty-seven and five-sixths feet.
The green marl of the third bed ig—

5--10 feet at New Egypt in Ocean County, and at Poke Hill

in Burlington County.

12—12 ‘¢ Pemberton.

12—14 “ Vincentown.

. 6—~8 ¢ Christopher’s Mill, near Marlton.
6—7 ¢ Clementon.

Average 8 1.5—10 1-5 feet.

The strike, dip, and thickness, of these marl beds being
known, may now be used in describing their geographical posi-
tion. A reference to the map of New Jersey will be useful in
studying out the following description. All the pits opened in
the first bed lie to the northwest of the straight line mentioned
on page 59, a8 being drawn from Red Bank to near Salem—their
distance from it depending on their height above tide. In the
examinations thus far made, the distance is about one mile for
every thirty feet above that level. All the pits in the second
bed, with a few exceptions, lie to the southeast of the above-
mentioned line; and they are all to the northwest of thefline
mentioned on page 59, as being drawn from Long Branch fo
Swede’s Bridge. The exceptions spoken of are those marl"pita
which have been opened high up in the Highlands, and in Sagar
Loaf Hill in Monmouth County, in Mount Holly, Burlington
County, and at & few other very elevated points. In the third
bed, the openings in the central part of the State are on.high
ground, and are a little to the northwest of the last mentioned
line ; in Monmouth they are to the southeast of it.

The openings in the mar] are principally made in valleys, and

" in the banks of streams, on account of the streams having washed

5
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away the surface material of sand, clay, loam, and gravel, and
left the marls more exposed than they are on the ridges. The
sccompanying sketch will convey an idea of the localities in which
marl is very commonly dug. The drawing was made from the
pits of the Hon. N. Stratton, near Mullica Hill, Gloucester
County. A branch of Raccoon creek runs down the valley, and
the sketch was taken locking towards the northwest, and down
the stream. Piles of marl dug out and ready for removal, are
geen near the banks, on both sides of the valley. Most of the
~ marl is found below the level of the flat ground, but the pits from
which it is dug are not seen, being filled up with top-dirt which
is removed in uncovering other pits.. The pile of stones seen in
front is of the upper, caleareous, or yellow limestone layer of the
gecond bed, and is found overlying the marl at this part of the
valley. The lines of stratification seen in the bank, appear to
be due to some action of air and moisture on the surface mate-
risl, and have no relation to the marl. In the valley farthest
down, the green marl is found immediately under the surface
earth; nearer, a considerable layer of shells and greensand is
passed through before coming to the pure greensand ; and oppo-
gite to the point from which the view was taken, there is a thick
layor of limestone and limesand above the layer of shells and
greensand. The relative position of the several layers of the
second marl bed are thus well shown, also the descent of the
marl towards the southeast. As the marl is worked farther back
from the stream, the banks become higher, but the marl con-
tinues on the same level, which lends support to the opinion that
the bed is continuous under the high grounds, between the val-
leys. Bat it is also very common to strike the marl at a consi-
derable depth in wells and other excavations, at a distance from
the streams. '
. In describing the first bed of marl, in Iast year’s report, two
layers of black marl were mentioned, as of common occurrence.
Further examination has shown that these layers are not upi-
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form, and that they are owing to a chemical change which i3 now
going on. These black layers contain no shells, scarcely any
Jime, and they are in many cases acid in their properties, from
the presence of sulphate of iron, (copperas,) or sulphate of alu-
mina, (a kind of alum.) In & marl pit near Heading’s Corners,
Middletown, Monmoutk County, the black marl is in perpendi-
cular streaks—rmade evidently by the copperas from the surface
soaking down through the bed. In these streaks no shells aro
seen, and there is no vegetntion on the surface; while in the
.gray marl between, and adjoining them, the shells are of their
natural appearance and composition, and white clover grows lux-
ariantly. A similar case was observed in Upper Freehold,
Monmouth County, near Imlaystown. Sulphuret of iron (iron
pyrites, or, as workmen call if, sulphur,)is common in the sub.
801l in many parts of the marl district, and the action of the air
-ond moisture on this, with the clay of the soil, produces copperag
and alum. Some of the black marls, when thrown out in heaps,
become covered with a white efflorescence, showing that they con-
tain sulphate of lime (plaster); others of them become covered
with a yellowish white efflorescence, remain damp, even in dry
weather, and have an inky taste, showing that they contain cop-
peras. .

The marl of this bed appears to be more sandy as we go to-
wards the southwest. Specimens from Salem and Gloucester
show to the eye a greater per centage of sand than those from
thoe eastern part of Monmouth, In a letter to me in relation to
the marlg on the property of the North American phalanx, Mr.,
Chas, Sears says that in two different cases it has been men-
tioned to him, by men who have worked in the wet and muddy
marl, that distinct streaks of phosphonc light have been observed
on applying friction to their clothing or persons—and one of them
#ays thet he perceived the well known odor of friction matches.
Each of the men related the circumstances without any know-
ledge of what the other had done.

In the bed of ferruginous sand, there is much more firmness in
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its substance in the southwestern part of the State, and the traces:

of fossils are much more distinet in #. A very interesting col-

lection of fossils from it has been made by Wm. Snowden, of

Mulliea Hill. For a number of miles, across Camden and Glou-
cester counties, the top of this bed is a layer of material almost
like stone ; it-ig from six inches to two feet in thickness, and
‘consists of o mass of casts of shells cemented by oxide of iron.

The most common fossil in this layer is the Ezxogyra costala ;-

‘Belemnites are common and namerous ; other forms are seen.
Some of the fossils, particularly the Belemnites, are composed of
phosphate of iron,

In many parts of this highly colored ferruginous bed, magses of
light colored sand are geen, sometimes without any distinct sepa-
ration from the surrounding material, and in other instances in-
‘closed by a firm crust of oxide of iron-—as if the agent which had
colored the rest of the bed had failed to penetrate these masses.
Streaks of the same light colored material 2re also seén in some
places ; Mr. Snowden showed me, in the bottom of Raccoon
creek near Mullica Hill, one of this kind. It had tho appear-
‘ance of a light colored, sandy limestone ; effervesced very slightly

with acids’; and the Belemnites in it were still unchanged, being:

composed of carbonate of lime.

The upper part of this bed contains some ¢lay, and i3 the basis.
of an excellent soil.

In digging marl in the lower layer of the third bed, the bottom

has usually been found to be a whitish earth—-called white marl

in Squankum and Shark river, and fullers’ earth in New Egypt
and all places farther southwest, where this marl is dug.
8. Examination of other geological formations.

A beginning has been made in the examination of the beds of
clay which constitute a regular formation, extending across the
State, and lying between the red sandstone and the greensand
marl. In their development on the surface they occupy a belt of
from ten to fourteen miles wide across the State, and in their ex-
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tension down the Delaware to their termination in the upper part
of Salem County, they are of variable width. Their strike is not
accurately determined, but is between S. 45 deg. W, and 8. 65
deg. W., & little more southerly than the marl. Their dip is to
the southeast, and from the few observations it has been possible
40 make, it is thought the inclination is nearly the same ag that
-of the marl. _

Over much of this formation there is o thick bed of sand,
gravel, and other drift material, which effectually hinders access
toit. Their examination will be mostly confined to their out-
crop on the Delaware and Raritan rivers—and during this sea-
gon it has been confined to the latter of the two localities.

In this clay formation the lower part is made up of white and
light colored clays, with intermediate beds of pure white sand,
called fire-sand ; over these lie the beds of darker colored clay,
and the beds of clay containing streaks of greensand.

At Woodbridge, in Middlesex County, and near the red s:md-
.stone formation, great quantities of fire-cloy are dug. At this
iplace the surface material iz usually red earth and stone, appa-
rently drift from the red sandstone ; under this is found, in some,
places, white and fine fire-sand, and in others black or dark col-

-ored clay, Under thege is found the fire-clay—very uneven on.

its upper surface, as if it had-been washed away in stresks or,
gpots, after its deposition and before the sand and clay cov-
ered it,

In the bank of Thompsen & Drake there is—

8—-12 feet black clay next the surface.

5 “  gandy fire-clay.

1—2 ¢ fire-sand.

6—12 *¢ best fire-clay.

5 “  sandy fire-clay.

8 “  white sand.

In the bank of Samuel Dally, after the earth is removed,
there is—

2 . feet sandy fire-clay.
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11-2 % fire-sand.

310—12 ¥ best fire-clay.

6' “  fire sand.

In the bank of {Peter Melick there is, after the top earth is
removed—

6—13 feet of best fire-clay.

2—4 ¢ fire-clay containing red staing.

2 “  sandy fire-clay.

" Sand.
" In Hampton Cutter’s bank, which is some distance south-
east of the others, and on lower ground, there is—

8—4 feet of loamy earth next the surface.

7—8 * of fire-clay. :

7T—8 ¢ of sandy fire-clay. '

There are geveral other banks opened in Woodbridge, but’
these are sufficient to give the arrangements of the layers of
clay.

To the south of Woodbridge, and on much higher ground than
the clay bed, there is found on Isaac Flood’s land a bed of,
apparently, decomposed granite; coarse anguler grains of”
quartz, with decomposed felspar mixed through it, and numerous-
very small scales of mica. Still further south, and on lower
ground, this bed is opened on lands of Mr. Demarest, Mr. J. D.
Forbes, and Mr. Inslee. In these, the material is mostly finer
than at Mr. Flood’s, though some resembles his closely. - It is-
of o bluish white’ color, sandy in consistency when drained, but
pasty when worked up in water. Itis a very fine micaceous
sand, with some fire-clay intermixed, and streaks of clay passing
through it. Itis called kaolin by the people of the vicinity.
Still further south, and on lower ground, this bed is worked by:
Mr. Hall and Mr. Watson, near Perth Amboy.

It is 2—38 feet thick at Mr. Flood’s.

6—8 ¢ (probably) at Mr. Demarest’s.
10—12 * at Mr. Hall’s.
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The bed is underlaid by a dark colored but refractory clay.

These facte, it is believed, are sufficient to prove that the
beds dip to the south, or southeast.

If we examine them in a direction from the northeast towards
the southwest, they will be found to run nearly level. Follow-
ing up this direction from Woodbridge, we sce the clay in the
old Woodbridge road, below Bonhamtown, and again on the side
hill near the road to Compton’s fire-sand banks; and on the
southwest bank of the Raritan it is found on the land of Mr.
Hobart, just below the mouth of Lawrence’s brook. The sand
which is found under the Woodbridge clay is coarse, angular,
and crystalline ; sand of the same quality is found on the lower
upland, near the Raritan, below Bonhamtown, and it is also
found near Milltown, three or four miles west of the Raritan.

The kaolin bed is cut in the streets of Perth Amboy, it is dug
three-quarters of a mile back of Ellis’ point, on Staten Island,
where it is twenty-five feet thick, and on the southwest of the
Raritan, it is dug by Mr. Flood on the Kearney property, by
Coleman, Whitehead, and others at Burt’s creek, by Mr. Bolton
above French’s landing, and by Mr. Whitehead on the hill at
Washington. In the last two it is seven feet thick, and un-
derlayed by black clay. On Staten Island, and also southwest
of the Rariton, the kaolin is overlaid by fire-clay. The fire-
clay is

90 feet thick in Kricher’s bank, Staten Island.

10—17 feot on the Kearney property, near South Amboy.

12 feet at Coleman’s, Burt’s creek.

1214 feet at Gordon & Co.’s, Burt’s creek.

47 foot at Bolton’s, near French’s landing.

2—3 feet at Whitehead’s, Washington.

A fire-clay is dug by Mr. Pharsan, on the hill west of South
Amboy. It is dark colored, and does not appear to be connect-
ed with either of the preceding beds. Light colored and refrac-
tory clays are dug at several places in the interior of the State,
and good fire-clzy is found in the neighborhood of Bordentown.
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A bed of potter’s clay, which is much used in the making of
stone ware, is opened on the shore at South Amboy, s mile and &
half southeast of the railroad depot; and also at the head of
Cheesequake’s creek, three miles and a half farther southwest.

On Raritan bay, John H. Clark removes

11—25 feet of sand next the surface.

5—T  * of black clay.

9—17 “ of blue stone-ware clay.

1—3 “ of an ash colored sand, coal and pyrites.
8—18 * of stone-ware clay.

Morgan’s clay-bank, adjoining Clark’s, was worked near the
shore last season, and the clay was thinner than the above, but
when worked farther in the bank, is similar to Clark’s.

At the head of Cheesequake’s, Morgan’s bank is

15—16 feet of sand.

« T feet of black clay.
10 feet of potter’s stone-ware clay,
At the pits of N, Forman, there is
8—10 feet of sand.

10—15 “  of black clay.

14 “ of stone-ware clay.

At the Amboy Clay Co’s bank, they dig about 18 feet of
stone-ware clay. ' .

In all these banks the clay is very variable in thickness, being:
uneven, both at the top and bottom. .

These are the principal distinet layers of tho fire and potter’s
clays that have been examined.

The interval between the Woodbridge and the South Amboy
fire clays, is filled by layers of light colored clay and sand;
gome of these Inyers almost white ; others darker colored, and
containing much fossil wood and sulphuret of iron. The layers
of sand make but a small portion of the whole. The clays are
well exposed in the bank of the Raritan, at French’s landing,
where, 28 well as at Washington, they are largely used in mak.
ing common brick, ;
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The interval between the South Amboy fire and potter’s clays,
is also filled up by layers of clay and sand; the clay, as far ag
can be judged by the foew exposures made, is darker colored
than those above mentioned.

The black clay, which has been spoken of as overlying the
firo and potter’s clay, is quite unconformable to them, though
it appears to descend and pass beneath the surface a little far-
ther southeast, as observed on the shore of Raritan bay. It is
remarkable for the large amount of sulphuret of iron it con-
tains, and also for its fossil wood. The Iatter is found in seve-
ral places, in sufficient quantity to be used for fuel.

This clay is less black, in its layers adjoining the marl, and
containg occasional streaks and irregular spots of green sand ;
—30 much that it is used for that substance in many places.
It also contains numerous casts of shells and marine remains.

Fossils are not common in the light colored clays; fossil wood
is found in some of the layers, in large quantity, and some very’
distinct impressions of net-veined leaves were examined in the
clay at French’s landing. In the potter’s clay at South Amboy,
Mr. Clark says they bave followed up a single tree for ninety-
three feet, and from a diameter of five feet, with which they
commenced, to fourteen inches. He says that the workmen
have inone partof their bank, found a considerable number of
amall shells. .

In the potter’s-clay banks, on the bay shore, the clay is fre-
queatly stained from the bottom upwards, of a peach blossom
color. Such clay, though it can be used for some purposes, is
not as valuable as good stone-ware clay.

The same kind of stain is frequently found in the hottom of ‘
the fire-clay beds.

It should be remarked, that no difference has been made in
recording the depth of the fire clay, as to whether it is fire,
slum, or paper clay, These are accidental differences, though
important to the consumers, The best fire clays are also the
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best alum clays—though clay containing a little suphuret of irom
can be used for making alum, and 18 unfit for fire-brick. The
common fire clay is white, with a bluish tinge ; in some places
it hag lost this color, and is white, with a very faint buff hue.
The latter is used for making satin-faced paper hangings, and
1s called paper clay. It occurs very irregularly. The change
of color is undoubtedly owing to iron, which is s protoxid in the
blue, becoming a peroxid in the white or buff, After burning
one cannot be distinguished from the other,

. In tho formations above the marl, and lying to the southeast
of it, some examinations have been made, and a number of
localities have been visited, where shell marl and shell beds are
excavated for manure. Among these shells, there are found in
every bed some which are like those now living, and there are
beds in which the shells are identical with those now growing in
Delaware bay and the Atlantic Ocean, adjacent. In a geologi-
cal classification, these beds must be considered as tertiary or
recent formations..

The most extensive of the shell mar]l bedsis that which is
largely worked, at several places on the head waters of Stoe
creek, and its branches in Salem and Cumberland counties.
The most south-westerly of the workings in this bed, is that of
Isaac W. Elwell, near Jericho, in Cumberland; and the most
north-easterly are those on the Ellis Ayres estate, in Salem
County, but near Shiloh, in Cumberland. ‘

Mr. Elwell’s marl is in a layer from eight to twelve feet thick,
and covered by a bed of sand twenty feet thick, The marl is
gomewhat uneven on the bottom, and is much furrowed on the top.
It s filled with shells, most of which are in a soft and decaying
state. The color of the marl is yellow on the top, and blue
towards the bottom ; but the two colors are separated by a very
irregular line, in some places higher, and in others lower. In
the marl to the northeast, in the Cook neighborhooed, and on the
Dayvig property, the sand and marl are nearly the same asg at El-
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well’s, At the pits of John J. Hummel, they first remove twen-
ty feet or more of top sand, to uncover the marl. The surface
of the latter is very uneven, rising in knobs, and then falling in
depressions. The top of the marl is covered for a few inchee
by alayer of bright red earth; then, and more uniform, a layer
of yellow earth, like ochre; then a layer of from six inches to
two feet of dark lead-colored clay, containing no white shells,
but numerous impressions; this layer is, in‘Some parts of the
pit, solid stone; underneath this is the marl, which is of a
greenish lead-color, and from ten to fourteen feet thick, filled
with shells, mostly in a crumbled state. This terminates in a
layer of astringent clay, denominated soap-stope. The pits on
the west branch of Stoe creek, and near the straight road to Sa-
lern, have a considerable layer of the hard stone, and the marl is
astringent in some spots. The pits of Mrs. Ayres are not cov-
ered with so much sand, and the marl is of a more uniform blue,
and harder than those in the pits farther down. The marl is
full of soft shells, and like the rest, slakes to a finer powder when
exposed to the air.

The fossils in these marls, both shells and bones, are very
abundant, and promise an interesting study to the palmontolo-
gist. . '

There is another series of shell marl openings in Salem and
Gloucester counties, which may be an extension of this bed, or
possibly, from its geographical position, lowers It is exposed in
the pits of Wm. Clawson, in Salem County, a mile and & half
south of Woodstown, and s little east of the Allowaystown road..
It is also seen on the farm of M. C. Jennings, in Gloucester
County, about two miles south of Mullica Hill, and a little east
of the Commissioners® road ; and again in several places within
two or three miles northeast of Mr. Jennings., It is variable
in appearance, in gome cases being light and sandy, and filled:
with fragments of white shells; in others much more clayey,
without shells, and with a perceptible amount of sulphate of
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iron. In mineral composition and appearance, the latter deserip-
tion applies toja clay formation, which is found through the valley
of Alloways creek, on up to near Woodstown, and is again seen
at other places along quite into Ocean County. I have a speci-
men taken from a well in this formation, in Upper Alloways
-ereek, which contains impressions of shells,

In many places in the flat upland, not far from the creeks, or
from the bay, or ocean shore, in digging wells or pits, beds of

:ghells, identical with those now found in the neighboring waters,

have been struck. Mr. Stewart, in Lower Alloways creek town-
ship, Salem County, near the shore, and just below the mouth
of Alloways creek, says that in two or three wells which he has
dug, he has found oyster shells at the depth of about twelve

fest. In several wells near Fairton, Cumberland County, the

same fact has been observed. Oan the east bank of Mourice
river, a short distance above Port Elizabeth, on land of Jona-
than Lore, there is a bluff bank of fifteen or twenty feet high.
In this bank, at about seven feet above high water, there is a,
bed of oyster shells; the bed is solid, two or three feet thick,
in blue mud, and the shells packed closely, just as in beds now
under water. The mud covera them for two or three feet, and
then there is sand to the top. Shell marl is also dug on the
Manamusking, three-quarters of a mile from Port Elizabeth ;
the shells are imbedded in blue mud, and covered with two or
three feet of sand. Farther down the river, st Lecsburg, the
game layer of blue mud and shells is found, from three to six
feet under the surface sand. At Heislerville, still farther down
Maurice river, the same species of shells are found, and oceur-
ring in the same manner. Again, in Caps May County, three
or four miles south of Beesley’s point, and a little west of the
gsea side road, on lands of Jonathan Godirey, a similar deposit
of bluc mud and shells, covered by sand, is found. At Tucka-
hoe, in the same county, casts and impressions of the common
clam are found in the gravel, a little south of the town. There
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i3 no lime in these, but the forms arc in gravel, cemented by
oxide of iron. At the south part of the county, on land oceu-
pied by Downes Edmonds, Jr., it is common to find oyster and
clam shells in the upland, one or two feet beneath the surface.

- Of the deposits of sand, gravel, and clay, which cover so large
a portion of the southern counties of the State, there are not yet
facts endugh collected to make any general deductions from. No
distinct stratification of these materials has been found as yet.
In the wells bored at Cape Island, to the depth of about one
hundred feet, the materials passed through were similar to those
on the surface, The gravel stones found on the beach, and in
the banks, are of a singularly mixed character. The Cape May
dieamond i3 much sought after by strangers; it is probably a
water-worn quartz crystal, and beautiful specimens are some-
times found. There are pebbles of quartz of every hue ; agates
are not uncommon ; pebbles of limestone, and rolled limestone
fossils are frequent,

At Dennisville, in Cape May County, the gravel is very
coarse, many of the pebbles being from one to two inches in
diameter. Boulders are first found here in coming up from the
Cope. They are principally of a light colored sandstone, some
very firm, and others friable. The marks of stratification are
plain in them, and they are quite angular. Mr. Nizon, of Den-
nisville, showed me a boulder weighing forty or fifty pounds, flat,
and oblong in form ; one side of which was covered with very
large quartz crystals. They were milky and much broken.
Near Greenwich, in Cumberland, there is a spot of ground filled
with stone like that mentioned as being found over the marl in
Hummel’s pits, near Shiloh, The most common boulders in
Salem county are of a very cellular quartzose rock, They are
usually not large, and very numerous in spots, but generally
they are thinly scattered. In many places the sand and gravel
i3 cemented with exide of iron, and is firm enough to be quarried
and used for building purposes. The fragments are commonly
flat, and are called .quoit-stones.
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A fossil tooth was found in the gravel at Goshen, and was pre-
gented to the State collection by Mr. Jona. Ingham ; and some
beautiful specimens of petrified wood from the gravel near Bridge-
ton, were presented by Dr. Potter.

The skull of & mastodon was dug up in the meadow of John
Ewens, near Pemberton, Burlington County, last spring. It was
in » good state of preservation. Its length was two fect ten
inches ; and its breadth, in the widest part, wag one foot ten
inches. Other bones of the mastodon were found near the same
locality several years since.

During the past season, while in the southern part of the State,
my attention was frequently called to the rapid wearing away of
the shores, and to the advance of the tide-waters on the land.
Local causes were generally assigned for the increased height of
the tides ; but this and other phenomena were extended over so
long a line of shore, that it was thought there must be some
general cause for them; and this cause appears to be, the slow
but continued settling or subsidence of the land.

At the mouth of Dennis creek, in Cape May County, and for
several miles along the bay-shore, on each side of it, according
to the local surveyors, the marsh wears away, on an average,

. gbout one rod in two years ; and, from the early maps, it would
appear to have been going on at that rate ever since the first set-
tlement of the country. A map of Cape May, in the possession
of Dr. Maurice Beesley, of Dennisville, and bearing the date of
1694, lays down Egg Island, the western point of Maurice River
Cove, a8 containing 300 acres; at low water it now contains
a half or three fourths of an acre, and at high-water it is entirely
covered. All along the Delaware Bay and river where the
marshes are banked in to keep off the tide, the banks or dykes
are placed several rods from the water’s edge, to allow for the
wearing away of the marsh.

At Town Bank, which is the prmclpal bold shore on the west
side of Cape May, and where the first settlement was made a3
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early as 1691, the solid gravel bank, which is from twelve to
eighteen feet high, wears away, according to the owner, Mr.
Thos. Hughes, about one foot a year. The foundations of the
houses first built were long since undermined, and tho waters of
the bay now occupy the spot where they originally stood. At
Cape Island, on the Atlantic shore, the wear is equally rapid, a
full mile having been worn in since the revolution, as I am in-
formed by Mr. Ezekiel Stevens. During the war of that period
a militia artillery company had its practicing ground here.
Their gun was placed near a house which stood just outside the
present shore line, and their target was set up three quarters of
a mile east. This last point was at the outer edge of the culti-
vated ground, and there was a quarter of a mile of sand hills or
beaches between that and the water’s edge. The whole of this is
now gone, and one of the boarding houses has beer moved back
twice, on account of the wearing away of the bank. The sand
beaches on the Atlantic shore are drifting in every year. Dr,
Leaming says that Ludlam’s Beach, opposite his residence, has
moved inward fully one hundred yards -during the last twenty
years ; and that the salt marsh sods whick formed west of the
beach are now seen on the strand east of it.

That the tides rise higher upon the uplands than formerly, is
the opinion of the oldest observers, upon the Atlantic and Bay
ghores, from Great Egg Harbor quite around to Salem creek.
Their opinion is founded on the fact, that on the low uplands, or
those going down to the salt marsh with a very gentle slope, the
salt grass now grows where upland grass formerly grew; end
where the land was in wood, parrow fringes of it next the marsh
are frequently killed by the salt water, and marsh takes its
place. Hon. Joshua Brick, of Port Elizabeth, estimates the
ameunt of timbered land between Maurice river and West creek,
in Cumberland County, which has been killed within the last
fifty years, at one thousand acres. And the amount is propor-
tionally great on all the low and wooded shores. Numercug
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aslands (spots of hard ground surrounded by salt marsh) which,
within the memory of men now living, bave been cultivated, and
others which were in wood, have been entirely lost in the advanc-
ing marsh, and their location is only to be known by the shallow-
ness of the mud which covers them.

In all the salt marshes on the sea shore of southern New Jer-
gey, and olso in the salt and fresh tide marshes on Delaware Bay
and river, stumps of trees, of the common species of the country,
are found with their roots still fast in the solid ground at the bot-
tom of the marsh, and this at depths far below low water mark.
A reference to localitics for these is not necessary. The fact is
known to every one living in the neighborhood of these marshes,
and the evidence of it can be scen in the bottoms or in the banks
of almost every ditch that is cut in them.

The timo during which this settling has been going on cannot
be estimated with any degree of accuracy. But some idea of 1t
may be obtained by noticing the phenomena of the cedar swamps
where buried timber is dug or mined. In these swamps, and in
the salt marshes near them, underncath the standing trees, or
under the stumps in the marsh, cedar logs are found buried—
and these one under the other, in such numbers, and 3o sound,
that they are valuable for timber. By sounding with an iron
rod, these logs can be felt under the surface at all depths, from
ono to ten feet, and some have said for even more than that. At
PDennisvisville a well was dug in the marsh eleven feet in depth.
The mud near the surface was the common blue-mud of the
marshes ; at a small depth the peaty cedar swamp earth was
reached, and in it cedar timber, logs, and stumps, were found
for several feet, and ncar the bottom the sweet gum {Liguidam-
bar styracifolia,) and the spoon-wood or magnolia (Megnolia
glauca,) wero found. The well reached hard bottom. The
white cedar grows on peat, and ifs roots run near the surfzce, 50
that it might bo supposed the mud had settled with them, were
it not for the fact that, when cedar grows where the mud is shal-

-
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low, g0 that its roots reach hard bottom, its wood is unfit for
timber, the grain or fibres being so interlocked that it will not
split freely. Such is found to be the case in the buried timber 5
the bottom layer, as it is called, is worthless. From this the in-
ference is conclusive that the hard ground was above tide level
when those trees grew. Large stumps are frequently found
standing directly on other large logs, and with their roots grow-
ing all around them, and then other logs still under these, 5o that
one soon becomes perplexed in trying to count back to the time
when the lower ones were growing.  Dr. Beesley, of Dennisville,
gome years since communicated to the newspapers an article on
the age of the cedar swamps, which was copied by Mr. Lyell in
his Travels in the United States, Second Visit, vol. 1, p. 84;
in which Dr. B. says that he “ counted 1080 rings of annual
growth between the centre and outside of a large stump gix feef;
in diameter, and under it lay a prostrate tree, which had fallen
and been buried before the treo to which the stump belonged
first sprouted. This lower trunk was five hundred years old, so
that upward of fifteen centuries were thus determined, beyond
the shadow of a doubt, as the age of one small portion of a bog,
the depth of which is 28 yet unknown.” -

Mr. Thomas Shourds, of Hancock’s Bridge, Salem County,
informed - me that the sluices in a meadow bank near his resi-
dence, on Alloways Creek, were fully threo feet below low water
mark—so low, indeed, ‘that within thirty years he has seen them
but twice. The bank was built about the year 1700. Sluicos
are usually made in marsh earth, but it is said they do not
settle much. And, in this instance, there is good reason to be-
lieve they are properly placed for what the tide must have been
when they were set. On the opposite bank of the creek from
these sluices there iz an oak stump standing, the roots of which
are in the solid bottom, and the top of it is about the level of
high tide. The top is square, as if cut off by &n axe, and the
longest ti;me since it Was cut can be little more than one hundred
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end fifty years. And when alive it must have been not less than
threo feet higher than now, to be out of the way of the tide:
Judga Brick, of Port Elizabeth, says the tides have advanced a
foot within fifty years-—which, it will be perceived, agrees with
the evidence to be obtained from the stump. Many persons have
been disposed to estimate the rate of subsidence higher than thig
—but, in general, the statements are rather from impressions
than from any fixed marks to refer to. * I am confident, however,
that two feet in o hundred years, is not above the rate at which
the shore is now sinking.

L The change of comparative level of land and water, though not

generally noticed, is by no means uncommon. Very full accounts
of such changes have been collected, and published by Mr. Lyell
in his work on the Principles of Geology. He says that “r
cent observations have disclosed to us the wonderful fact, that
not only the west coast of South America, but'also other large
areas, some of them seven thousand miles in circumference, such
a8 _Scandinavia, and certain archipelagoes in the Pacific, are
slowly and insensibly rising ; while other regions, such as Green:
la.nd and parts of the Pacific and Indian oceans, in which atolls
‘or circular coral islands abound, are as gradually sinking.”

. From some facts collected it would appear that the change on
our own shore, i8 not confined to southern New Jersey.. In theé
salt. marshes on the Rantan, between New Brunswick and Perth
Amboy, buried wood and: stumps sre common. Some. yesrs
gince a canal was dug across the marsh, from Washmgton to
French’a landing, to cut off some of the bends in South river,
and the Reritan. The marsh cut through waa from one to- four
foet deep, with gandy bottom. Hundreds of stumps of the
common yellow pine of the country, were found with their roots
at111 firm in the sand as they grew; and though most of them
“Wero removed, @ few are still to be seen at low water. The
,geneml impression at Washington is that the tides are fuller

now than formerly. The marshes at the mouths of the Pagsaic

-
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and Hackensack are well known to contain great quantifies of
‘buried timber, and it is but a few years since they were covered
with cedar trees. The same is true of the marshes on the shore
of Long Island. Prof. Hitcheock, in his report on the Geolo-
gy of Massachusetts, give accounts of buried wood, erect stumps
and peat, being found in the sea, at or below low water mark, as
‘at the harbor of Nantucket, at Holmes Hole, on Martha’s Vine-
yard, and also near the southwest extremity of the same island.
‘They are seen too on the north side of Cape Cod, also opposite
‘Yarmouth, and in Provincetown bay. Mr. Lyell, in his second
Visit to the United States, mentions a submerged forest “at
Hampton, on the way from Boston to Portsmouth,” also one
near Portsmouth, N. H., “now submerged at low water, con-
taining the roots and upright stools of thie whité cedar, showing
that an ancient forest must once bave extended farther seawsrd.”
In his First Visit to North Awerica, vol. 2, p. 143, he mentions
a submerged forest somewhat similar near Fort Cumberland, in
Nova Scotia. In the same work, vol. 1, p. 131, in speaking of
the coast of Georgis, he says, “I even suspect that thig const is
now sinking down at a slow and insensible rate, for the ses is
encroaching and gaining at many points on the fresh water
marghes, Thus at Beauly, I found upright stumps of trees of
the pine, cedar and ilex, covered with live oysters and barnacles,
and exposed at low tides; the deposit in which they were buried
having been recently washed away from around them by the
waves.”” He records other observations in relation to the sub-
merged trces at the mouth of Cooper river, near Charleston,
sad of the Alfamaha, in Georgia. He quotes Bartram, the
botanist, who wrote in 1792, as saying, ‘It seems evident even
to demonstration, that those salt marshes adjoining the coast of
the main, and the reedy and grassy islands in the rivers, which
are now overflowed at every tide, were formerly high swamps of
firm land, affording forests of cypress, tupelo, magnolia grandi-
flora, oak, ash, sweet bay, and other timber trees, the samo as
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are now growing on the river swamps, whose surface is two feet
or more above the spring tides that flow at this day. And itis
plainly to be seen by every planter along the coast of Carolina,
Georgia and Florida, to the Mississippi, when they bank in these
grassy tide marshes for cultivation, that they cannot sink their
draing above three or four feet below the surface, before they
come to strata of cypress stumps, and other trees, close together
as they now grow in the swamps.”

From the deposits of shells of recent specles which were men-
tioned on page 76 as being found above the present high tide mark,
it may be inferred that, st a period not very remote, our New Jer-
sey shores were considerably lower than at present. This infer-
ence is corroborated by the appearance of the ridges of drift sand
near Cape May. They are well shown on the right of the road
from the steamboat landing to Cape Island. At about a quarter
of a mile from the Ianding the innermost sand-ridge or beach is
geen. This ridge is parallel to the present bay-shore, and lies
-apon the gravel which is the fast-land of the Cape. Between
this and the bay-shore there are several parallel ridges of dnft
sand, in which the sand extends down at least to the water-level.
It appears a3 if, af some former time, the waters of the bay had
washed the gravel bank which now underlies the innermost sand
ridge ; and afterwards, as the waters receded, the sand from the
strand wag blown up, and lodged on this bank ; and as the wa-
ters receded still farther from the original bank, other and par-
allel ridges of sand had formed in succession. The ridges have
been formed long since, and have reared a heavy growth of black
oak timber. They have ceased to advance, and are now wearing
away with the advance of the water upon the land.

The indications, then, are that at some comparatively recent
period, the ground has been several feet lower than it is now ;
that it has since been elevated to a height several feet above that
at which it now is; and that it is now, and has been for a long
time past, sinking slowly. :
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This gradual elevation and subsequent depression may have
given to our coast its peculiarities. For almost the whole length
of New Jersey, the main land is separated from the ocean by o
strip of salt marsh, in some places several miles.wide. On the
-outer edge of this marsh, next the sea, is a row of long, narrow
sand islands, or beaches.

In many places where the waves wash against the head bank,
the material i3 continually being worn away, and deposited as a
sand-bar, or shoal, at some distance from the shore, and parallel
to it, leaving comparatively deep water next the land. If we
suppose this to have occurred during the former depression of
the land, a series of shoals would have formed parallel to the
coast. When a rising of the land took place, these shoals would
be raised above the surface of the water, and become the basis of
-our present beackes ; shrubs and trees would soon grow on them,
to protect their surface, and fo catch the sand which would drift
up from the strand. The lower ground back would finally be
elevated above the water, and would be covered by vegetation,
shrubs, and trees ; until a subsequent depression of the surface
should again carry them below the tide-level, when they would
become salt marshes—filling up with mud as the advancing tidea
would bring it in, and thus keeping- their surface at high-water
mark. : - _

Sufficient evidence has not-yet been collected to demonstrate
this theory, but there is enough to render it highly probable.

4. Chemical examinations, and some practical suggestions on
them.

Tho following analyses of marl, from different parts of the
State, are presented, as good samples of this most valuable fer-

tilizer :

- 1. .ﬂnafysis of a marl from Squankum, Monmouth Co.
Water - - - - - - 10.600
Silica - - - = - -51162
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Protoxid of iron - - - - 16.200
Alumina - - - - - - 6.100
Potash and seda - - - - 4.274
Lime - - - - - - 3478
Magnesia - - - . - .2.087
Phosphoricacid - - - - - 4540
Sulphuric acid - - - - - 0.429

98.820

This specimen was from the pits of Hance Herbert, and was:
taken from near the middle of the layer. Itisa beautiful green
marl, free from shells, and containing but very little sand. The
morl graing are very small. It is very slightly acid in its reac-
tion. '

The specimen was dried by exposure to the open air—and it,.
a8 well a8 the following ones, was as dry as it could be made
without artificial heat. ‘Traces of manganese and of chlorine are
to be found in all the marls, and = little carbonic acid is almost.
always present.

2. Analysis of a marl from near Pemberton, Burlington Co.

Water - - - - - - 10410
Siliew - - - - - < 55930
Protoxid of iron and alumina - - 22.855
Potash - - . - - 5.800
Lime - - - - - - - 1.640
Magnesia - - . . . 1013
Phosphoricacid - - - . . 1.680
Sulphuric acid - . - - . 0.957

100.285

This marl is from the pits of Joshua Forsyth, about three
miles northeast of Pemberton. It is o dark green marl, without:
any shells, and is not acid. _The specimen was taken from a
heap.

- - - - - -
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8. JAnalysis of a marl from Clementon, Cainden Co.

Water - - - - = -10.640
Silica - - - - - - 56.2060
Protoxid of iron - - - . ~ 14.930
Alumina - - - - - - 6.000
Potash - - - - - - 53875
Lime - -« - . -+ - 198
Magnesia - - - - - - 1.615
Phosphoric acid - - - - 2.640
Sulphuricacid - -~ - - - 0439
99.824 E

This marl is from the pit of Geo. Adams, in Clementon. It
is dark green in_color, and almost pure marl grains. Itis not
acid. The specimen was taken from a heap. .

4, Analysis of a marl from near Freehold, Monmouth Co.

Water - - - - - - 9,800

Siliea - - -~ - - - 54110

Protoxid of iron and slumina - - 21.700

Potash and soda - - - - 6.985

Lime - - - - - - - 0482

Magnesia - - - - - 389

Phosphoricacid - - - - - 1.036

Sulphuric acid - - - - - 1437 »
99.389 '

This specimen was taken from the pit of J. Shepherd, abont
a mile southwest of Blue Ball. "It was taken from near the mid-
dle of the pit. It is almost pure marl grains, and is of a rich
olive green color. It is decidedly acid. .
5. Analysis of a marl ffom New Egypt, Ocean Co.
Water  ~ = ~ = -+ 12,050
Siliea - - - . w7 40.768
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Protoxid of>iron and alumina - - 22997
Potash and soda - - - - 5784
Lime - - . . . _ 9563
Magnesia - - .. 2.795
Phosphoric acid - - - - - 1582
Sulphuricacid - - .. . . 9967

99.736

This marl was taken from the pit of Samuel Horner, near
New Egypt. The specimen was from near the top of the green
marl. It contains a few reddish colored shells, but the greatest
portion is made up of clean greensand marl. It is not acid.

. 6. vAnalysis of a marl from Pemberton, Burlington County.

Water - -~ - L - 0,600
Silieaa - - - - . . 49.340
Protoxid of iron and alumina - .- 25.841
Potash and soda - - - - 6.920
Lime - - - . . 7 . a1y
Magnesia - - - - - 49210
Phosphoricacid - . . . . 2395
Sulphuri acid - - .© . . 0,133

99.156

This marl is from the pit of S. R. Gaskill, on the north branch
of the Rancocus, below Pemberton.” It is from near the middle
of the pit, and is & fine colored, clean greensand. It ig not
acid. - ' '

- 1. Analysis of a marl from Blackwoodtuwn, Camden County.

Water - - - - - - 11.000
Siliea - - . - - - 49,940
Protoxid of iron and aluming - - 22,968
Potash ard sods - - - - 6.306
Lime - * = - _ . _ . 23

Ay
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Magnesia - - - - - 274
Phosphoricgeid - - - - - 8.660
- Sulphuric eid - - - - - 0.625
' 99.580

This specimen was taken from the pit of Mr. Marshall, af
Blackwoodtown ; about midway between the top and bottom of
the green marl. It is free from shells, and is not acid. Small
crystals of sulphate of lime (plaster) are sca.ttered through it.

.ﬂnalyszs qf a marl from Mullica Hil, Gloucester County.

Water - - - - - - 10.260
Silica - - - - - - 46.660
Protoxid of iron and alumina - - 24.921
Potash and sods - - - - 6.818
Lime - - - - - - - 2.865
Magnesia - - - - - 3.089
Phosphoric geid - - - - - 3599
Sulphuric acid - - : - - 0.982

99.194

Thxs mar] was taken from the pit of N. Strattom, shout &
mile east of Mullica Hill. It is a good specimen of the green-
sand marl. It ig not acid.

.ﬂnalqu)‘ a marl fram Woodstown, Salem County.

Water - - - - - - 8.840
Silica - - - - - - 49.730
Protoxid of iron - - - - 19.800
Alumina - - - . - - 8.040
Potagh and soda - - - - 6.815
Lime - - - - - - - 1.048
Magnesia - - - - - 1.812
Phosphoric acid - - - - - 2.651
Sulphuri¢ aeid - - - - - 0112

) 08.848
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This specimen was from the pit.of Richmond Dickson, near
Woodstown, and was taken from & wagon. The marl grains are
coarse, clean, and of a yellowish shade of green. It was proba-
bly taken from near the bottom of the green layer, and is scarce-
ly an average of the marl in the bed.

Analysis of a marl from Marlboro, Monmouth County.
Water - - -

- - - 12.200

“Silica - - < . o . 88700
Protoxid of iron and alumina - - 27.690
Potash and goda - - - - 4467
Carbonate of lime =~ - - . - - . -18.910
Magnesia . -. - - - .- 1,218
Phosphoric acid - - - - - 1.140
Sulphutic acid -. - - . - 0.309.

: - 99.629

This specimen was taken the pit of W, H, Conover, at Marl-
boro, and is a good samplé of his best grey marl. It is made
up of green grsing, largely mixed with carbonate of lime, and a
light colored clay. It is not acid—but efferverces rapidly when
any strong acid is poured on it.

- fAnelysis of a marl from Shelltown, Burlington County.
Water Y s A 111

Silica « v . o .. 67.260
Protoxid of iren e ee e . 10267
Alamina .. .. .. .. .. .. 4,860
Potash andsods - . -_. - - - 5161
Lime -, -, - .. <. < 0622
Magnesia _- _- _.- _, . - 1.948
Phosphoricacid .- _- .- _- 0178
Sulphuric acid - _- - - ~ 3.420

- . - - 98.011

Thig specimen was taken from a pit of- Mr. Howard, near the
bridge over Crosswick’s creek, at Shelltown.
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The marl is fine grained, dark green in color, and is irregular-
]:y mixed in the dark chocolate colored elay. If ig acid in its:
properties, and when used Wlth caution, is highly fertilizing in its-
action.

Of the marls whose aua]yses are given, those marked 1, 2,
and 3, are from the third or highest bed ; those marked 4, 5, 6,.
7, 8, and 9, are from the second or middle bed ; that marked 10
ig from the first or lowest bed, and that marked 11 is from the
clay which underlies the marl.

Analysis of « limestone from Salem County.

Water - - - - - - 0500

| Carbonate of lime - - - - 69.610
| ' Magnesia - - - - - - 1.815
Peroxid of iron - - - - 2.810

Alumina - - - - - - 0.910

Silica - - - - - - 23.810

Phosphoricacid - .- - - - 0.039

Sulphurie geid - - - - - - 0.06¢

99.058

" This limestone was taken from the farm of Samuel Allen, in
Mannington township, and is thought to be a fair sample of the
limestone which is found in the calcareous layer of the second

marl bed.

Analysis of a limesand, or marl, from Salem County.
Water - - - - - - 0750
Carbonate of ime - - - - 84730

_ _ Magnesia - . - - - - 1404
Perozid of iron - - - - 38260
Alumina - - - - - - 0.860
Stiea - - - - .- - 8110
Phosphoric acid - - - - - 0.206

Sulphuric agid ~ - - - - 0.230 , |
99.550
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" This specimen was taken from the pits of John Fowler, near
Swede’s bridge, in Mannington township, and is a sample of the
loose variety of the upper part of the calcareous layer of the
second marl bed.* :

* The value of these marls is best seen in the rich and highly
cultivated district, which hag been improved—almost made by
their use; but it may be interesting to examine the causes of
their great value in agriculture ; and to compare them with other
fertilizers. For example: the potash alone may be taken at an
aversge as 5 per cent. of the whole weight of the marl; a bush-
el when dry, weighs eighty pounds, and in the proportion men-
tioned, would contain four pounds of potash,—this is nearly as
much as there is in a bushel of unleached wood ashes. Or the
phosphoric jacid, the average of which is not less than two per
cent. of the whole, and in many of the marls it is considerably
above that, may be compared with superphosphate of lime.
According to the analysis of several specimens of superphos-
phate,’by S. W. Johnson, published in the Country Gentleman, -
vol. 1, p. 131, its average amount of phosphoric acid is 17 3-8
per cent., or from four to nine times as much as the marl, a dif-
ference by no means as great ag between the prices of the two
articles. Besides these constituents, the lime, the sulphuric
acid, the oxide of iron, the goluble silica, and the magnesia, are
all vseful. It is probable that the great value of the marl is to
be found in the fact, thatlit contains nearly all the substances
necessary to make up the ash of ‘our common cultivated plants.
The following table, containingithe amount and the composition

*The preceding analyses have been mado under my direction, principally
by Mr. Julius Kock, a competent chemist, a student of the Universities of
Giessen and Marburg.. The ususl methods were adopted for the analysia
of silicates soluble in acids. The alkalica were separated from the magnesia
by acetate of baryta. The phospheric acid was seperated by molybdate
of ammonia. There appears to be a small amount of organic matter in all
the marls, but no attempt has yet been made to ascertain its composition,
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of the ash, in different crops, grown on an acre of ground, is in-
serted for the purpose of comparison. It is from Boussingault’s
Rural Economy, p. 366 of the American edition :

TABLE.
n )
o (g, o

HEREIE i 0
s lselel® o g
CROP. glEixg £ |8 g % 8 o
SEAEEEAEAR AR AF AR

sS4 1!. =l

AlLlF 2|ald|al|lgigia 8
1bg. | Ibs. | Ibs. | 1bs. | 1bs.{ Ibs, | Ibs. | bs.| 1ba, | Ibs, The.
Potatoes . . , |2828| 4.0/ 118} 13 | 8.0 8 2 6 58l 6 |1T
Potato tops . ., [5042| 6.0/ 3081 83| 7.0] 4 { 7 6| 135|189 |16
Wheat. . . ., (1082 2.4 25 12 ] 0.3] . .| 6.8 4 Tl 04y, .-
Wheat straw  , 12568 7.00 179 5! 1.5 1 {15 ¢! 17121 | 1%
Oats . . . .1 9075| 40 389 6! 04 0.2/12 8 & 21 0.6
Qatstraw . . |1178] 5.1] 60 14 2.5¢ 3 G.116| 1724 1.
Clover. » o+ . (3693 7.7 284/ 18 | 7.0 7 |70 118 77! 15 0.9

A comparison of the analysis of the marl with those of the
ash, shows how abundantly it supplies the mineral substances
needed for the growth of vegetation. _

The peculiar adaptation of these marls to the growth of Ppota-,
toes has long been known. Causes for thig may be seen in the
large amount of potash and of oxide of iron, which are found both
in the marl and in the ash. That the latter substance has an
important influence, may also be inferred from the well known
fact, that the marls near the surface, and which have been most
changed by the action of air and moisture, but still contain their
oxide of iron, are ag useful as any others for a single crop of po--
tatoes. oo
The growth of white clover upon marl banks, or marl heaps,:
has come to be s test of their character ; those containing lime
soon become covered with a spontancous and luxuriant growth of
this clover ; on the contrary, none of it is ever seen upon marls
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which are acid in their properties, or which contain sulphate of
iron. An explanation of this is at once perceived, in the compo-
pition of the clover ash.

Those who have used the rich green marlg with beneficial ef-
fects for a few years, have observed that they do not answer as
good a purpose a8 af first, and that liming fields which have
been thus treated, makes an excellent change, increasing the
crops, and restoring to the land the property of being benefitted
by marl. The onolysis shows that such marls contain but little
lime ; and their failure to act may be due to this canse. Thoge
marls containing a large amount of lime never fail to produce
good effects, though applied for years without any other manure.
Lime appears to aid the marl, not only by furnishing this con-
stituent when it is needed, but also by rendering the marl more
goluble, and thus more free to give up its fertilizing principles to
the growing plants. This has been ghown in instances whero the
marl, when applied alone on' land, produged no éffect; but on
liming it well hag produced as good crops as marls of the highest
fepute. And that this effect was due to the marl, was known'by
the same dressing of lime being applied upon other and adjoining
fields, which had not been marled, and no perceptible effect wag
observed. It produces the same effect, too, upon many soils
which, though fairly green with the marl grains in them, were
yot almost barren ; it has brought them at once to a high state
of fortility. There aremarl pits openced in all the beds, which are
reputed to be worthless, and which do seem to be quite inert;
- though analysis shows them to contain the same constituents with
other marls which are active in-their properties. The size of the
marl grains, undoubtedly, has some influence on the quickness of
their action, the finest being best. But besides this, some of
them are more readily soluble than others. Those which are
dug in valleys or in any locations where the surface water does
niot soak through them and run off below, where they have never
been drained and dry, are always the easeist dissolved, being
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readily decomposed by carbonic acid and water.* Many of the

dry ban or %ill marls appear to have undergone a kind of seagon.
 ing, such as stone goes through when taken from the quarry and
exposed to the weather—they become harder and less easily acted
on. The experience of the farmers with the active marls lends
support to this view ; in that they find theheavy dressings, ap:
plied at long intervals, as was formerly the practice, are not o
beneficial as the same amount applied in lighter and more- fre-
quent coats. When first taken from the pit it ia most netive,
and gradually becomes inert. Lime mized with such marls, or
applied on them in the soil, will renderthem more easy of decom.
position, and thus favor their action. .

The marl is used. in great profusior in some localities, where
it is easily obtained, but its beneficial effects are to bo geen in
cases where only small quantities are used—small enough to
gow it over the ground like ashes. And it would undoubtedly be
found to pay well, even if cartied long distances by railroad, or
by water. Since the opening of the Freehold and J. ameshurg
Railroad, large quantities of marl have been sent over that road
to various places on the Camden and Amboy Railroad, The
New Jersey Farmer gives the amount carried over the road
during the past year at 860,000 bushels. Much of this ig bauled
from Squankum, (seven- miles) by teams. It is worth seven
cents a bushel at Freehold.

The opening of other railroads through to different parts of
the marl district, would be useful in extending the benefits of
this valuable fertilizer. There are now a number of places
where it is readily accessible by.water. On the shore of Sandy
Hook bay, below the Nevesink lights, the'mar! could be run from

, ¥ Prof. Booth, in his Report on. the Geology of Delawars
hat, “by a well charged solution of carbonic acid a large p
groen sand was decomposed in o fow doys,
same effects in a fow woeks,”

, . 150, anys
ortion of "the
and & weak solution induced the

NEW JERSEY GEOLOGICAL SURVEY



96

the banks directly into boats. And the same convenience of
access is found for several miles along the north shere of the
North or Nevesink river, and at several places farther south the
marl is found, but a short distance from the sea shore. On the
Delaware side of the State, several of the creeks are navigable
quite up into the marl district, and vessels could be cheaply
loaded in them.’

Analysis of shell marls from Stoe Creck.

Water . . . 2.400 7.00
Silica and sand . . 79.160 42.70
Peroxid of iron . . 3.562 } 10.30

Alumins . . . 442

Potash . . . 1227 (.68
Lime . . . © 7.500  21.43
Magnesia . . . 0.88¢  0.20
Phosphoric acid . . 0.420 0.98
Sulphuric acid . . 0166

Corbonie acid . . 4.030 16.03

99.791  99.32

These marls were from the pits of Isanc W. Elwell, Stoo
Creek township, Cumberland County. They are of the com-
mon bluish green color, and contain a large per centage of crum-
bled shells.

Experience has shown these marls to be possessed of valuable
fertilizing properties. Their action is said to be not as quick
a8 some of the greensand marls, hut they produce a permanent
improvement in the soil.

The various deposits of oyster and clam shells which have
been mentioned, have not been analysed. The shells are evi-
dently unchanged, or only slightly crumbled, and are mixed in
with blue mud, such as now forms in the bays and marshes
where tide-water flows, and more or less sand. Their value
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must depend partly on the lime which they contain, and partly
on the improvementin the texture of the soil, which their earthy
matter would effect. They have not yet received, from farmers,
the attention which they deserve.

The calcareous layer which is the top of the second bed of
greensand, and which is known in different parts of the district
a8 yellow marl, gray marl, lime sand,-&ec., consists of carbonate
of lime, from crumbled and powdered shells, corals, &e., mixed
with white sand and scattering grains of greensand. The car-
bonate of lime in it is from 50 per cent. upwards, in the whole
mass, and is its valuable ingredient. Farmers are in the habit
of comparing its effects with those of green marl, and judging its
value in that way. They are quite unlike in their action, and
wherever it is possible should be applied alternately to the soil,
each tending to develop the useful properties 6f the other.

The blue-mud of the tide marshes zlong the ocean, bay, and
creek shores of all the southern part of the State, is a valuable
repository of fertilizing material. In othe reountries where agri-
culture is much advanced, such deposits are highly prized for
improving the texture of light soils, and for furnishing useful
mineral constituents to it, Its extreme finéness renders it pecu-
liarly valuable for the latter purpose. Its use is but just com-
menced in New Jersey, but wherevér tried it has given satisfac-
tion. From a number of instances of its use, the two following
may suffice. Near Cape May Court House the salt-marsh mud
has been used by R. C. Holmes, Esq. He composts it with
one twentieth as much stone lime, and leaves it exposed to the
weather for a year or two, to leach out the salt. On his sandy
loam it produces fine crops of wheat, corn, and grass, Mr.
Coombs, of Port Elizabeth, has used mud from the Maurice river
marshes, to fine advantage. His s0il is o very poor and light
sand—so poor that, with ordinary cultivation, it does not yield
more than ten bushels of corn to the acre. By the application
of from e:}xty to eighty loads of mud to the acre, it is made s
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permanently retentive soil, which, with good cultivation, yields
fifty bushels of corn, or twenty bushels of wheat, to the acre.

- The taking of fish, king-crabs, &ec., to be used for manure,
has been occasionally practiced by our farmers near the sea
shore, and their use in a raw state, or in compost, is well under-
stood in the immediate neighborhood where they are caught ; but
few attempts have been made to preserve them in a state for
trangportation to a distance. The remarkable effects which have
attended the use of guano, and other highly concentrated ma-
nures, and the inereasing demand for them, have turned the public
sttention to our own sources of supply, and the preparation of
portable manures, from the products of our own country, is felt
to be of great importance.

Immense quantities of moss-bunkers and other fishes, are
caught.upon our shores, but no attempts are known to have been
made, in the State, to prepare manure from them ; and no sys-
tematic effort has yet been made to collect statistics of the
numbers which are or might be annually taken. Some particu-
lars have been collected in regard to the king-crab, which are ‘
worthy of attention.

This ¢reature, which is kmown under the names of Horse- foot,
King-crab, and Sea-spider—the Polyphemus occidentalis of the
naturaliste—is common on all our Atlantic coast; but it seems
to find a particularly congenial location in the lower part of
Delaware Bay. It comes to the shore to deposit-its eggs in
the sand, in the early part of summer; the largest number, it is
gaid, in the old of the moon in June, though they are sbundang
for several weeks before and after that time. They come in such
numbers that the beach is literally covered with them for nearly
forty miles up the bay-shore, from Town Bank in Cape May
County. They weigh, on the average, about four pounds each ;
and, at o very moderate calculation, a million of them could be
picked up on a mile of beach in one season. They are used in
great numbers as feed for hogs, and their eggs are shovelled up
in wagon-loads, and carried off to feed to chickens. Many of
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the Cape May farmers have thrown them. up in piles, and com-
posted them with earth, as a manure for wheat, and the effects
they produce are remarkable. The poorest soils that can be found,
by & dressing of from 2,000 to 4,000 on an acre, will produce
“twenty or twenty-five bushels of wheat, and thirty bushels is not
an uncommon ¢rop. This testimony in regard to their fertilizing
_action is confirmed by the experience of & number of farmers of
whom I have inquired, and yet there is a singular prejudice
“against them. It ig eaid that corn or clover will not thrive on
"the soil where they have been used—but that they bring in sor-
rel. This latter fact has been mentioned by several, but I am
inclined to think it a difficulty of but little moment, even if en-
tirely correct. The crabs contain but little mineral matter, and
there may be & deficiency of that in the soil, after a heavy crop
of wheat has been raised’; but a dressing of lime or ashes will
effectuslly correct this deficiency. Mr. Thos. J. Bate, of Fish-
ing Creek, has used'them in this way, and Has had good crops of
corn and grass after them. Some others have succeeded in the
gnme manner, by the use of lime.

Mr. Jonathan Ingham, of Salem, and Mr. Thomas Beesley, of
Dennisville, have erccted a factory at Goshén, for preparing a
manure from these crabs. They dry and grind them, and then
mix them with charcoal, plaster, and other decdorizing materials,
and sell the preparation under the name of Cancerine. It is a
black powder, of a fishy smell, and when wet and allowed to
stand for a few days, gives off a strong odor of ammonia. Prof.
Booth, of Philadelphia, has analyzed'it with the following results:

Analysis of Cancerine.. - - -

Ammonig + - - - .= <. - 25.57-pcr cent.

Organic matter - - . - 2023  «-

Phosphate of lime- . - . -, - 590 «

Sulphate_ of'llme e T. . -.1l032 u

Silex - R 1 T

Water - - - - - g9glp
98,32
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" The arimonis, which many agriculturists esteem as the valusg
‘Dle fertilizing ingredient in concentrated manures, is more than

*one quarter part of this; in guano it rarely amounts fo more
“than one sixth. It contains less mineral matter than guano,
‘but this is & deficiency which may be supplied at a much lower
* price—by lime, wood ashes, greensand miarl, &e.

_'The cancerine is sold at a rate considerably lower than guano ;
‘and though its value has not yet been shown in the crops raised
by it, yet I cannot but think it promlses to be & most valua-
ble addition to the fertilizers now in use; and that it is the be-
“ginning of a branch of manufacture, which must supply our
‘farmers with guano when the deposits on the Peruwan islands
"are exhausted.

Analysis of a Woodbridge fire-clay.

Water . . . . . 14.640

Silica . . . 89.760
" Protoxid of iren and manganese . 0940
i Alumina' . . . . 42.850
Potash . . . . 0477
Lime . . . . . . 0.398
) Mognesia . . . . 0.650
- 99.715

Thm specimen of clay was taken from the bank of Mr. P.

fMehck of Woodbridge, Middlesex County, and is a sample of

the best fire or alum clay.
1 Analysis of a South .ﬂmboy ﬁre-clay

Water - - - = o= 14480
Silieca - .- -+ - oL .. - 38710
Peroxid of iron and manganese - - . 0,260
Aluming = .+~ - - - - - - 44,000

Potash - " - - - - -~ 0.545
Lime - . «7 .7 «7 -7 7 0342
Magnesia.« = - -« - - . 0320

09.663
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This specimen of clay was faken from the bank of Mr. Cole-
man, on Burt’s creek, near South Amboy It is a good speci-
men of the variety of fire-clay, which is used for facing paper
hangings, and is sold a8 paper clay.

Fire bricks made from these clays, stand an intense heat bet-
ter than the imported bricks, and being afforded at a lower price,:
they are gradually coming into use, in place of the foreign ones.
The material for not less than 50,000,000 fire bricks is annually
gent info market from Woodbridge, Perth Amboy, South Am..
boy, and its vicinity. Fire clay is worth from §2 to $2 50 a.
ton, and first and second quality fire bricks are werth £35 and
$30 a thonsand.

For the facing of paper hangings, these clays are unequalled
in the fine surface they give; though they are not quite as white
a8 some others. There are not less than two thousand tons sold,
annually for this purpose. The priceis from $8 to $9 a ton, in;
barrels. '

This clay supplies all the alum works in the country.. About
two thousand tons a year are consumed in this manufacture. Its
price is the same as that of fire clay. .

In the making of porcelain and fine earthen ware, but little.
is done in our country. 'The potteries at Jersey City, and at
Green Point, are said to use these clays in making their ware;
and they are used at Trenton in making porcelain door knobs;.
.and other door trimmings. The clay answers every requirement
in point of quality and eolor, and is afforded at less than a quar-
ter the price for which it could be imported.

Analysis of a stoneware clay from South Amboy.

Water | - - - - - - - 6.080
Silica - - . - - - - 71800
Protoxid of iron - - - . - 1-314
Alumina - - - - . - - 19,050
Potash - - - - - - - 0.613
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Yime - - - - - - 0.314
Magnesia - " - - - - - . 0704

99.965

that vicinity.

the demand. Its price is $2 a ton.

-8. Progress of the survey in different counties.

the southern division.

is well sdvanced.

a full geological descnptlon of the county have been made.

s

~"This is a specimen of the stoneware clay from the bank of J.
H. Clark, of South Amboy, and is a fair sample of the clays of'

" This clay is valuable for the superior quality of stonewaro
made from it. It is sent to all parts of our country, and into’
Canada. About ten thousand tons a year are needed to supply

" The progress of the work in the different counties, has beeni
pretty nearly indicated in the preceding part of the report.’
The geological survey is not completed in any of the countxes of

In Monmouth County most of the labor is done. Speclmens.
of marls, fossils, &c., have been collected from all parts of the
county. The County Agricultural Society, throngh committees
in every township, have, also, collecied such specimens of marl,
as they judged important to have examinéd, and have forwarded.

them to me. The different formations have been accurately
traced out, over about two-thirds of the county, and levels for’
constructing the proper explanatory sections have been carried
over the same portion. The chemical examination of the marls

In Salem the gurvey is carried over nearly the whole county..
With the assistance of William Snowden, who resided in the-
county for a considerable time, and is familiar with it, speci-
mens have been collécted "from the principal maer! diggings,.
also many soils and fossilz; and most of the notes necessary to-

Cape May is nearly completed; all parts of the county-
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have been visited, and specimens of interest eollected, A -
further examination of some of the marshes and swamps, and
the survey will be finished.

. In Cumberland and Middlesex counties, a.consxdera.ble amiount
of work has been done.

A few points of interest bave been noticed in the course of the
survey, which not coming appropriately under any of the preced-
ing heads, may be presented here. :

The Cedar Swamps are a remarkable feature in the forests
of southern New Jersey. They are common in all the counties
gouth of Monmouth, but probably the most extensive are in
Cape May, and the adjoining parts of Cumberland and Atlantic
counties. The Cedar Swamp creek, which runs into’ Tuckahoe
river, and Deunnis creck, which runs into Delaware bay, head in
the same swamp, and the whole length of the two streams, a .
distance of seventeen miles, is one contiruous cedar swamp.
The wood ig the white cedar, the Cupressus thyotdes of the bota-
nist. The original growth of trees which covered these swamps:
at the first settlement, has all been cut off; scarely any are now
1o be found more than one hundred years old, and it "is usual to
cut them at fifty or sixty years. Formerly they attained 2 great
age. Mr. Chas. Ludlam counted seven hundred rings of annual
growth in an old tree, which was living when cut down, and Dr.
Beesley counted 1080 in another. The trees stand very thick
upon the ground and grow rapidly at first, but as they increase
in -size and crowd each other, the tops become thin, and the an-
nual growth exceedingly small. The rings near the centre of a
large cedar log arc often almost an eighth of an inch in thick-:
ness, while those near the bark are not thicker than paper,
Trees four or five feet in diameter have been found, but this-
is uncommen, and in the second growth timber they are much
swmaller. -

The accompanying cut was made from the drawing of & swamp.
of ninety years growth. A swamp of sixty years growth will:
yield from 4000 to 7000 split rails, halves and quarters; be
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- sides the top poles, or cullings, and & considerable number of logs
for sawing. And in the older swamps, the product is proportion-
ally large. The value of an acre of such timber is from $400 to
$1000, and some acres are thought to bave yielded a larger
sum still. The soil in which these trees grow is a black, peaty
earth, composed of vegetable matter, which when dry will burn. *
This earth is of various depths, from two or three feet up to
twenty or more—and the trees which grow on it have their roots
extending through it in every direction near the surface, but not
penetrating to the solid ground. When this earth is open to the
sun and rains, it deesys rapidly, but when covered with a growth
of trees, and so shaded that the sun does not penectrate to
the ground, it increases rapidly from the annual fall of leaves,
and from the twigs and small trees which die and fall. Mr.
Charles Ludlam recently found a log sawed off at both ends,
which was entirely buried in the swamp. It was about a
foot in diameter, and he knows that it was cut fifty or sixty
years since. This process of covering and preserving tim-
ber has been going on for a long time. Trees are found
buried in this peaty earth at all depths, quite down to solid
ground. The buried logs are quite sound, the bark on the under
side of many of them is s'ill fresh in appearance, the color of
the wood is preserved, and its buoyaney retained. When thesa
logs are raised and floated in water, it i3 observed that the side
which was down in the swamp is uppermost, The buried trees
are some of them found with their roots upturned, as if blown
down by the wind, snd others are broken off ag if they had stood
and decayed, till too weak to support their own weight. The
accompanying view, taken in the swamp of Mr. Henry Ludlam,
will give an idea of the manner in which the logs lie. It, of

* The amount of ash left by its burning is astonishingly small. In two
trialg which I made, the amount of ash in the dried earth was only three
and o half per cent. It was almost insoluble in acids, and had not the
clighiest alkaline taste. It was mostly silica.
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course, can show only a few of the uppermost ones ; and these are
unusually well exhibited, the swamp having been cut off fifty
years ago, and its surface much decayed by exposure to the sun
and rain during that time.

The most prominent object in this drawing isa large log,
which ig seen extending across from one side to the other; an.
other log partly decayed lies across it, and underneath another
appears, which has had a piece cut out for working into shingles ;
other logs are also seen, lying some over, others under those
already mentioned. To the right of the large log is a stump,
which has its roots running under the log, showing that it is ag
old, or older, than the fallen tree; to the left, and partly on the
log, with one of its large roots growing across, another old and
decayed stump is seen. From its position, we may safely infer
that the latter has grown, died, and decayed, since the large tree
fell. _

_ These logs are so abundant in some parts of the swamp, and
in the salt marshes bordering on them, that a large number of
men are constantly occupied in raising and splitting them into
ghingles. In Mr. Ludlam’s swamp, this business was com-
menced fifty years ago, and has been carried on every year since,
and though the logs are not quite so plenty as at first, enough
are still found to repay the workmen. The size of the logs is
from one and & half to three feet, though four feet is not uncom-
mon, and I have heard of them five or six, and in one instance
soven fect in diameter. Occasionally a log is found that will
work for thirty feet, but generally the length is less than this.

In searching for logs, the workman uses an iron rod, which he
thrusts into the mud till it strikes one ; then, by repeated trials,
he judges of its direction, size, and length. The next trial is by
digging down, and if posssible getting a chip from it. By the
smell of this, the experienced shingler can tell whether the tree
is o windfall or a breakdown, or in other words whether it was
blown up by the roots, or broken off. If judged to be worth
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working, the stumps, roots, and turf, are removed from over the
log, and the earth dug out. The trench which is thus made, of
course, is full of water. There being no grit in the earth, tools -
can be used in it without injury, and the logs are rapidly sawn
off by & one handled eross-cut saw, which can be worked directly
into the soft earth. Assoon as the log is cut off, and loosened
by means of levers, it rises and floats in the water. It is then
divided into shingle cuts, quertered, and thrown out to be split
into shingles, and shaved; when it is ready for market. “The
annexed drawings show the different operations in this singular
business. That in the swamp shows the floated log being cut’
into shingle lengths, and the shaving of shingles going on in the
background. The view in the salt marsh shows the stumps still
standing ; also the operation of cutting off a log, preparatory to
raising ; and the splitting up of another log.

Tt is said that for five years past the average number of thess
shingles, sent from Dennisville, is not far from-600,000 a year.
They are worth from $13 to $15 a thousand. About 200,000
white cedar rails have been gent from the same place this year.
They are worth from $8 to $10 a hundred.

The view on the marsh wag taken near Dennisville, looking
towards Delaware Bay. It was just after o northeast storm, and
the vessels seen are in Maurice River Cove, where they have
run for shelter. It is said thet as many as 500 vessels have been
seen lying here at once, waiting for a change of wind. A break-
water is very much needed on the inside of Cape May ; that at
Lewiston, on the Delaware side, being insufficient for the number
of vessels that need shelter. As it is now, many of the vessels
going out the Capes, if met by a storm, put back and sail twenty
miles up the bay to obtain a shelter, which should be found near
the point of the Cape. Besides the loss of time in sailing so far
back, the vessels in the cove are liable to be blown ashore by a
change of the wind. A breakwater at the point mentioned would
be of great advantage to our coasting vessels generally.
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* The acccompanying sketch was taken near the point of Cape
May, on the bay-shore. It gives a good view of the sand-beaches,
and the vegetation they support. It was taken the day after the
preceding, when the wind had changed, and ‘the vessels were
gailing out of the bay. Cape Henlopen is scen in the distance
on the right.

Gravel Bricks.—A new building material has been introduced
in Cumberland, and some of the adjoining counties, which prom-
ises to be both cheap and durable. The common clean gravel
and coarse sand of the country is mixed with one twelfth its mea-
gure of stone lime, and made into bricks. These bricks arc sun-
dried; and then laid up into walls, They are cheap, durable,
and but little affected by the changes of the scasons.

* In-making, the gravel is laid on s common mortar bed—and
the lime, which is slacked and made into & thin putty in a lime
trough, is then run on the gravel, and the whole worked up into
mortar. The bricks are usually made as large as is convenient
for handling, and of dimensions to suit the work for which they
are intended. The moulds are made, several in the same frame,
as deep as the thickness of the brick, and without any bottom.
They are set on smooth ground, and filled with mortar. This ig
worked in-a little with the shovel, and struck off at the top. In
ten or fifteen minutes the mortar will haveset, so that the moulds
can be taken off. The bricks are soon dry enough to handle,
when they ¢nn be piled up, and allowed to dry thoroughly. They
are laid in mortar similar to that from which the bricks are made,
and the outside of the buildings is roughcast with the same.

The method was introduced at Bridgeton by Robert C. Nich-
ols, Esq., manager of the Cumberland Eron Works. The accom-
panying cut is a view of Mr. Nichols’ residence, which is made
of this matericl. Several buildings of this kind have been erected
in Bridgeton, and its vicinity, within the lagt eight or ten years;
and in Norristown, Pennsylvania, it has been in use for seventeen
years past. Ithas stood well, growing harder and more solid every
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year. The bricks have come to be a regular article of manufac-
ture in several places. Those of 12 by 9 by 6 inches were gell-
. ing in Bridgeton, last summer, for §20 a thousand, and they
could be laid, and mortar found, for $10 a thousand ; which is
less than half the cost of the same measure of red brick wall,
The material of which these bricks are made being found almost
overywhere, and the labor of making and laying them up very
simple, farmers and others who have control of labor, can make
and lay them at times when the expense of the work would not
be felt, and thus a saving much greater than that mentioned could
be made. When first laid up they are not quite as strong as

other bricks ; and greater care is necessary in making a golid
foundation ; otherwise unequal settling, and cracks in the wallg,

will result. Care must be taken to make them so carly in the
8eagon, a8 fo be entirely dry before the winter’s frost.

Mr. Fowler, of New York, in his work entitled, ** Gravel Wall
Cottages, or Homes for all,” has described a method of form-
ing-the wall directly from the mortar. Itis done by setting up

boards on their edges, whero the wall is to be built, and es far

apart a8 the thickness of the walls. The mortar is filled in be-
tween theae, and allowed to remain till it has set, when the boards
are raised to the top of this wall, and again filled, and so on till
the wall ig completed. This method, in the hands of expe-
rienced workmen, ig undoubtedly cheaper than the other ; but to
unpracticed laborers would, as I believe, be attended with more.
difficulties. The material i3 used in the construction of houses,
shops, stores, walls for gardens, yards, &ec., for all of which pur-
poses it gives entire satisfaction.
GEO. H. COOK,
Assistant Geologist,

Rutgers College, New Brunswick, Dec. 29, 1855.
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REPORT

ON THE NORTHERN DIVISION OF TIIE, STATE.

The geological researches in the northern division of the State,
have been chiefly confined to the azoic rocks of Sussex, Morris,
sad o part of Passaic and Warren Counties; all of which are
embraced within the district known as the Highlands of New
Jergey.

" In reporting the progress of the geological researches in this
district, I propose to give:

1. A general description of its physical features.

2. A general description of its geology-

3. Local details of its boundaries. .

4. An enumeration and local details of its principal metal-
liferous deposits, showing, by means of sections, their geological
position, and the éxtent to which the most important iron mines
have been worked. -

5. The art of mining, as applied to developing these metalli-

ferous deposita.
7 PHYSICAL GEOGRAPHY.

The Highlands of New Jersey are composed of a series of par-
allel mountain ranges and hills, extending in a northeasterly and
southwesterly direction,’ across the State, from the New York
State line to the Delaware river.

Thig distriet, at the State line, is sbout twenty three miles
wide, and reaches from,the southeastern base of the Ramapo
mountain and river, in Bergen County, to the northwestern base
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of the Pochuck mountain, three quarters of a mile southeast of
. the Wallkill river, in Sussex County. Its widest part, which
measures twenty-five miles, would correspond with a Line drawn
from the southeastern base of Mount Kimble, near Morristown,
to the northwestern base of the Jenny Jump mountain. At the
Delaware river its width does not exceed eight miles. Its ave-
rage width may be stated at eighteen miles ; its length at sixty
miles ; and its area at about one thousand and eighty square
miles, or sbout one seventh of the whole State.

Thig series of hills, and mountain ridges, is a continuation of
the Highlands of Putnam, Westchester, Rockland, and Orange
Counties, in the State of New York ; and presents the same gen-
eral physical aspect, geological formation, and mineral producte.
Its physical features are entirely dissimilar to those of any other
portion of the State, pregenting, as is nowhere else done, a suc-
cession of mountain ranges, which do not run parallel with the
general direction of the Highlands, but, ridge succeeding ridge,
rising and disappearing one after another, cross obliquely the
belt of these mountains. There are no continuous ridges ex-
ceeding a few miles in length, with the exception of the Green
Pond mountain, the geological formation of which is” different.
The southwestern termination of these mountain ridges is gene-
rally steep and rugged; while their northeastern has a gentle or
undulating slope, and disappears beneath the next succeeding
ridge. This succession of ridges corresponds with the rocky
strata and metalliferous deposits, and has been caused, undouht-
edly, by dislocation of the strata, and lateral heaves of great
masses of the rocky formation. Evidences of an elevating power
acting from the northeast towards the southwest, as well as of o
lateral power, are manifest throughout the whole extent of the
Highlands. A true exposition of these would demonstrate the
causes which have formed this succession of mountain ranges,
and would be valuable, in an economic view, as serving to trace
out the metalliferous deposits. 1 will, at this time, mention only
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o few of the principal series of mountain ridges, with their inter-
vening valleys, in the counties of Sussex, Morris, and a part of
Passaic and Warren, deferring a detailed description of them
until the completion of the topographical map (now rapidly pro-
gressing,) which will represent, not only their relative positions
with each other, but algo with the whole belt of the Highlanda.

MOUNTAINS.

Commencing with the northwestern boundary of this distriet,
the different geries of mountain ridges may be enumera.ted as fol-
lows :

1st. The series fgrming the Pochuck mountain, commencing
with Mount Adam and Eve, in the State of New York, and ter-
minating near Hamburgh, Sussex County. Rising again, a little
northwest of Franklin ffurnace, in the form of low, rounded hills,
and sharp ridges, this series continues southwesterly to Andover,.
and includes Pimple Hill, Stirling Hill, the precipitous bluffs
northwest of Spartn, and the Andover mountains,

The accompanying drawing, taken from the hille one mile east
of Franklin Furnace, presents a view of Pocliuck mountain and
Vernon valley ; and illustrates the characteristic features of the
series of ridges, yith their gentle inclinations towards the north-
east, and their abrupt terminations-towards the southwest, toge-
ther with their general direction, as compared with the mountain
belt deseribed above,

2d. The range including the \Nawa.yanda, Wallkill, Hopat-
cong, and Schooley’s mountain, rising in some places to the height
of seven or eight hundred fect above the adjoining valleys.

On the summit of this mountain range are numerous lakes,
ponds, springs and swamps, including the Wawayanda and
Hopatcong, Norman and Senecawana lakes, hereinafter de-
scribed, as well as the celebrated Chalybeate spring of School-
ey’s mountain.

3d. The Green Pond mountain range, which differs from the
g - . :
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others' in being one long, marrow, and almost uninterrupted
ridge, from Succasunna plains to the State line, and which,
being of a different geological formation, affords a striking con-
trast with the irregular and broken outlines of tha adjoining
belt of hiils of azoic rocks.

4th. The Ringwood, Copperas, Splitrock, Hibernia, Mount
Hope, Mount Pleasant, and Mount Ferrum mountains, a range
differing from the others, in that it contaias the principal iron
mines of the Highlands. :

5th. The series forming the south-eastern boundary of the
Highlands, and which includes the Ramapo, Pompton, Boonton,
Trowbridge, Washington, and Kimball mountains.

The annexed drawing, taken from Sugar Loaf hill, two miles
and o half west of Morristown, gives a view of & part of this
boundary, and especially of the Trowbridge mountain. The
game general features of the ridges, their direction, outline,
slopes, etc., are seen here, a3 at the northwestern boundary—the
Pochuck range. :

The foreground, to the base of the mountain, represents Wat-
nong plains, (Morris plains) with their undulating surface, and
low, rounded hills of drift, and disintegrated gneiss. The bold,
.elbngated summit at the left, is the Watnong thountain—a spur
of the Trowbridge mountain,

VALLEYS,

Parallel with the mountain ranges are numerous intervening
valleys, varying in length, from one fo twenty, and thirty miles,
which being enumerated in the order just observed in naming
the mountains of this district, are:

1st. The most north-westerly, within the Highlands, the Ver-
non and Wallkill valleys, which extend from the State line to
the head waters of the Wallkill river, about three miles south-
west of Sparta. It is bounded on the north by Pochuck moun
tain, and Pimple Hill range, and on the southeast by the Wa.
wayanda, and Wallkill mountains.
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This valley varies in width from a half to two and a half
miles; its greatest breadth being near the State line. Its
northeastern, or Vernon portion, is drained by the Wawayanda
and Black creeks; its southwestern, or Wallkxll portion, by the
Wallkill river.

2d. Greenwood valley, situated in Morris County, between
the Wawayanda and Greenpond mountaing, seven miles in
length, and drained by Belcher’s ¢reeck and Greenwood lake.

8d. Longwood and Berkshire valleys, in Morris County;
bounded on the northwest by the Wallkill and Hopateong moun-
tains, and on the southeast by the Greenpond mountain; from
half a mile to one mile in width, twelve miles in length, drained
by the Rockaway river, and possessing a rich and fertile soil.

*4th., Succasunna plaing, which is a. continuation of the same
valley, towards the southwest, being from two anda holf to three
miles wide, and six miles long.

This valley is bounded on the northwest by Schooley’s moun-
tain, and on the southeast by Mount Ferrum. It has a light,
sandy, and gravelly soil, and is drained by the Black river.
The accompanying view, taken from Randall hill, about one mile
from McCainesville, on the turnpike leading to Dover, repre-
sents, near the foreground at the left, the Dickersoti and Byram
mines, situated on Mount Ferrum, and, in the background, the
Schooley’s mountain range, with the Succasunna plains inter-
vening.

6th. German valley, about ten miles long, and from one to
two and a half miles wide.

"This valley is bounded on the northwest by Schooley’s moun-
tain, and on the southeast by a mountain ridge, rising at the
soathwestern part of Succasunna plaing, and separating it there-
frgm. 1t is drained by the south branch of the Raritan river,
and possesses a fertile soil.

6th. Green Pond .valley, wluch lies at the base of the Green

Pond mountain,
a
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This valley extends from Charlottenburg to Mount Pleasant.
It is about eleven miles long, from ome-half to one and'a half
xoiles wide, and is drained by the Green Pond (Burnt Meadow)
brook.

7th. Beachglenn and Splitrock valleys, which lie between two
ranges of mountain ridges, cxtending from Rockaway to Dur-
ham, and designated as the Hibernia and Splitrock mountains.

The length of these valleys is nearly ten miles, and their width
varies from & half to one and a half miles. They throw off
several minor valleys, corresponding with the tributaries of the
Beaver and Beachglenn brooks, which flow through their prin-
cipal parts, affording an excellent water power, that has been
made available for more than o century, in driving forges for the
‘monufacture of iron from the ore of the adjacent mines. The
hills upon either gide rise from fifty, to six hundred feet above
the trough of the valleys ; and their peculiarly precipitous south-
western cxtremitios, with their oblique direction to the general
course of the valleys, and the many dislocations of the rocks,
produced here by powerful perpendicular and lateral heav-
ings, unite to afford that wild and picturcsque scenery so charac-
teristic of the Highlands. The surface is level, or gently undu-
lating ; contains large deposits of peat and muck, and affords a
rich fertilizer for their loamy soil.

9th. Rockaway, Den, and Indian Brook valleys, which lie in
Morris County, along the same general rango of mountains, and
from one to three miles southwest of the last described valleys.

These valleys extend from the vicinity of Bloomingdale, at the
Passaic County line, southwesterly to Denville, Walnut Grove,
and Mendham, and thence to the Somerset line. They vary
from deep gorges to level and undulating plains, of one and two
miles in width. The first two are drained by the Rockaway xjv-
er ond its tributaries, which divide into numerous rivalets and
brooks corresponding with the minor valleys, extending to some
distance between the spurs of the mountain ridges. The last

’
.
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mentioned is drained by several small tributaries of the Whip-
pany river, as well as by one of the branches of the Raritan.
10th. Lubber’s valley, which commences in the south- western

part of Sparta Township, near the source of Lubber’s run, and -

.continues in a southwestern course to its junction with the Mus-
_coneteong river, & distance of about eight miles.

This valloy varies from one to three-fourths of a mile in width,

and is, for the most part, low and comparatively level, contain-
ing a lurge area of marshy lands.  The slightly clevated por-
tions in the upper (N. E.) part, as well as the slopes of the hills
between which the valley lies, are generally cultivated, and com-
prise the greater share of the tillable land in Byram Township.
On the southeast, it is bordered by the continuation of the Wall-
kiil mountains, and on the northwest by the elevated lands ex-
tending northeast from the Alamuche mountains.
- 11th. Ringwood valley, which commences at the State line,
and, extending in a southwesterly direction to Winoke, a dis-
tance of seven miles, deflects southward nearly to Pompton,
where it expands, and forms what are called the Pompton
Plains.

The whole length of this valley is ten miles, and ifs width
"varies from three-eighths to one mile. It lies between rough and
drregular hills and ridges, from seventy-five to one hundred and
fifty feet in height, and is drained by the Ringwood river and
its minor tributaries. The surface is undulating throughout its
whole length, except through Winoke, where, for a distance of
two miles, it is remarkably level.

LAKES AND RIVERS.

Throughout all nature there is nothing, perhaps, more inter-
esting, and, withal, more simple, than the means employed for

irrigating and fertilizing the earth. Observation shows us that -

the clouds gathering around and above the summits of the moun-
¢ains, pour upon them their waters, which, collecting in depres-
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siong, form ponds and lakes, or, percolating in the fissures of the
rocks, burst forth in springs, or, fowing into ravines, form riva- )
lets, which unite and swell into rivers, and finally empty into
- the ocean, the great receptacle of waters, to pass again into ‘the
atmosphere, and again to visit the mountain tops and valleys.

The drainage of a district of country by its water courses,
has not been inaptly compared to the circulation of the blood in
the humar body. As the impure blood from every psrt of the
body is conducted by means of the veins to its great receptacle,
the heart, and thence to the lungs, to be purified, and sgain dis-
tributed throughout the whole system, so the impure water from
every mountain, valley and plain, is carried, by means of rivalets
and rivers, into the ocean, where it is purified and again distrib-
uted to every portion of the earth. '

The Highlands form the great water slope of the northern and
central portions of the State. The principal lakes of this dis-
trict are situated upon the mountain summits, whence springa
burst forth on every hand to form its principal rivers,

Tue WaLLriLL rrver.—Following the arrangement that was
observed in the forgoing enumeration of mountains and valleys,
we begin, in speaking of rivers,"with the most northwesterly of.
the principal streams, which is the Wallkill river.

This river rices in Byram Township, Sussex County, and flows
in & north-northeasterly direction, through the village of Sparta,
and thence between the Wallkill mountain and the Pimple Hill
range, through Hardiston Township. Thence takinga southeast-
erly course to the State line, it forms the: boundary between
Wantage and Vernon, and completes a distance of twenty-three
miles in the State of New Jersey. From the State line, it con-
tinues its northeasterly course to the Hudson river, into which it
empties about three miles from Kingston. From its source to
Sparta, it passes, for the most part, through low, marshy lands ;
and at Sparta its volume is much augmented by a stream which
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enters it from the east, and which furnishes, at a number of
places in and near the village, available water-power, that is em-
ployed in driving forges, flouring, and saw-mills. Passing thence
to Franklin Furnace, the fail of the stream i3 not very great;
and, indeed, two miles of this part of its course is over very low
lands. But at Fronklin Furnace an ecxcellent water power
is again afforded; and the stream i still further increased
by several tributaries, which take their rise in, or at the bage,
of the Wallkill mountain. Between Franklin Furnace and the
State line, the volume of the stream is once more increased
by a number of tributaries, but its fall is insufficient to furnish
good water power, except at Hamburg. Its principal tributaries
below Franklin Furnace, are Nova Scotia brook, a stream flow-
ing from Mud Pond, upon the Hamburg) mountain, Beaver
creek, flowing into it about two miles below Hamburgh, and Pa-
pakating river, a stream of inconsiderable maguitude, rising in
Frankford Township, and flowing into it about one mile and a
half southeast of Deckertown. From the point where the turn-
pike from Deckertown, through Hamburgh, crosses the stream,
it flows over low, marshy lands, known as ¢¢ the Drowned Lands,”
which have a length of nine miles, and an average width of two
thirds of a mile, and which cover an area of nearly four thousarnd
acres. These lands are about three hundred and twenty-five feet
. above tide water in the Hudson river, and twenty feet lower than
the Delaware river at the State line. The greater portion of
them is covered with a dense growth of maple, white birch, and
underbrush ; and, except to a small extent along their borders,
and upon Chandler’s Island, these lands are wholly uncultivated.
They consist of deposits of peat and muck of dark brown and
black colors, well decomposed, and increasing in depth towards
the contre. They are subject to annual overflows, and during a
portion of the winter and spring are inundated by the backing of
the water of the Wallkill from a point about ten miles below the
State line. Through these lands, the current of the river i3
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scarcely perceptible ; its width here is from forty to ninety feét,
and its depth from three to six.

True Pequest nivEr.—This stream is formed by the union of
four distinct branches, which rise in the south southeastern part
of Sussex County, The west branch, originating in a limestone
cave on the farm of Samuel Hunt, Esq., in the township of
Green, flows thence in a hortheastcrly direction to Springdale,
where it deflects to the southeast, uniting with the east branch at
Huntsville. The east branch is formed by the confluence of
three minor branches, one of which has its source in a pond near
Pinkney’s Corner, another between Andover and Sparta, and the
third in Panther Pond. From Huntsville to the Warren County
line, the Pequest flows in a direction nearly parallel with the base
of the northeastern continuation of the Alamuche mountain ; and
from the county line it pursues an irregular southwesterly course
to Belvidere, where it empties into the Delaware river, about
thirty miles from its source. This stream flows through a rich
and productive section, varying much in appearance. The two
branches, rising respectively in Green Township, and near Pink-
ney’s Corner, pass through low, marshy lands, while the other
two branches pass over rough and hilly districts, afiording excel-
lent water power in several places.

Between- the county line and Long Bridge, the Pequest drains
a'large extent of marshy land ; and between Long Bridge and
Danville, it flows through the ¢ Great Meadow,” an unculti-
vated tract which covers an srea of about five thousand acres.*

* The following is an extract from o letter of Geo. Green, Esq., upon the
subject of the drainage of these lands; and upon an cxamination and report

thereon :

% This subject would be a legitimate one for such a report, and the drainage
could be sugpgested or recommended on public ground that would be incon-
trovertible. I should think that the State, County, Township, and the com-
munity in this vicinity, would all be benefitted by the bringing into profita-
ble cultivation so large a tract of comparatively worthless land, and making
it one of the most valuahle and productive in the State.”

Ag soon a3 detailed examinations are extended to that portion of the State,
the subject will be thoroughly investigated.
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Between Danville and Belvidere, however, it passes through &
more hilly district, and the fall of water at several places, espe-
cially at Belvidere, is very considerable.

MusconerconG RivER.—This stream, originating in Hopat-
cong lake, flows through the canal reservoir to Stanhope, and
thence in a west southwesterly direction to Waterloo, where,
turning, and passing through the Musconetcong valley, it pur-
sues a southwesterly course to the Delaware river, forming the
boundary line between the counties of Sussex and Morris, as far
as Byram, one mile below Waterloo. From this point to another,
one mile below Stephensburg, it forms the boundary between
Morris and Warren ; and thence to its mouth, the boundary he-
tween Warren and Hunterdon counties. Its length is little less
than forty miles. A large number of minor streams flow into it,
the principal of which is Lubber Run. Its fall between Hopat-
cong lake and Waterloo, is sufficient to afford excellent water
power at several places. Between Waterloo and Hackettstown,
it passes into, and out of, the canal at a number of places, flow-
ing through two or three marshy tracts of land.  From Hack-
ettstown toits mouth, it has, also, fall enough to furnish good wa-
ter power. The land upon either side of it, through the Musco-
netcong valley, is generally cultivated ; and the soil is very rich
and fertile. -

Passatc River.—This river, reémarkable for being the
longest and most circuitous in the State, as well as for the varied
and beautiful scenery through which it passes, over every variety
of surface, sometimes in the form of rapids, cascades, and pre-
oipitous falls, and at others, with searcely a ripple to indicate its
course, takes its rise near Mendham, in the Highlands of Morris
County, and flows in o south by south-casterly direction, with
such rapidity, as to afford available water power for a distance
of ten or. twelve miles, to Stony Hill. Here it receives the
water of Dead river, and, turning suddenly, flows in a north-
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eagterly direction, along the southeast base of the range of hills
designated as Long Hill, and thence along that portion of tho
continuation of the same range, known as the Short Hills, to
Canoe brook. Afier flowing in a northwesterly direction, for
somewhat more than a mile, it pursues a northeasterly course,
over a level tract of meadow and marshy land, to Pine Brook,
one mile and a half below its junction with the Rockaway river.
Thence it takes a circuitous course along the base of the Towack-
how mountain, for & distance of thirteen miles, to the Two

Bridges, at its junction with the Pequannock river. From thig -

point, flowing to Little Falls, it is intercepted by a dike of trap
rock, - which, crossing it, forms a natural dam, over which, for
half a mile, the water falls fifty feet, forming small cascades and
rapids. Then, flowing in & southeasterly direction to Paterson,
it is again intercepted by a trap dike, forming the Passaic Fallg,
gseventy feet in height. About one and a half miles below this
point, it turns suddenly, and, flowing first in'a southerly, and
then in a southwesterly direction, it passes through Acquacka-
nonck, Belleville, and Newark, and empties into Newark Bay.

In the southern part of Morris County, this river and its trib-
utarics pass over two large tracts of meadow, marshy lands, oc-
cupying an area of twenty or thirty thousand acres. So level is
the surface of these lands, that the river flows through them
with a sluggish and almost imperceptible current, overflowing, at
certain seasons of the year, vast numbers of acres lying upon its
borders.

One of these tracts of meadow land, known as the Great
Swamp, is situated on Black creck, between Chatham and Bas-
kingridge. Not long ago n dense forest covered its whole sur-
face; while, at present, a large portion of it is well timbered,
other parts are covered with alluvial matter, to the depth of sgev-
eral feet, wherein are imbedded numberless limbs and trunks of
trees. - Tho greater part of this tract, having been cleared and
drained, affords, in its higher portion, a rich soil of a sandy
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loam, and in its lower portion, meadow lands of great value.
- 'The whole of it, being rendered available by means of drainage,
for which it possesses sufficient fall, might become the most pro-
ductive arable, and meadow land in this section of the country.
. The other tract includes the Columbia, Whippany, Hanover,
and, Troy meadows, embracing an area of 10,000 or 15,000 acres.
During the winter scason the greater part of these lands are inun-
dated ; and these inundations frequently continue until so late a
period in the spring, and even summer, that crops of great value are
totally destroyed. But these inundations, in addition to render-
ing the lands entirely valueless, often leave large pools of stag-
nant water, which, under the influence of the summer sun, gene-
rate marsh effluvia, and, consequently, intermittent and remit-
tent fevers. _ :

The prineipal causes, both direct and indirect, of the frequent
inundations of these lands are: l1st. The dike of trap rock at
Little Falls, which intercepts the stream, and causes a back wa-
ter for some distance. 2d. A bar formed (as far as examination
has been made,} of sand, gravel, and boulders, (some of which
are of gneiss, and from ten to fifteen feet in diameter,) at the Two
Bridges, where this river receives the waters of the Pequannock,
During the time of a heavy freshet, it is said that the back water
extends up the Passaic a distance of eight or ten miles ahove the
bar ; and pieces of timber that have been seen floating down the
Pequannock river, have been afierwards found ten miles above,
in the Passaic. 38d..Bars are formed in the Pasgaic, near itg
Jjunction with the Rockaway river, by the deposition of the sedi-
ment brought down by the Rockaway, Whippany, and Paraip-
pony rivers. These sedimentary deposits, which are yearly in-
creasing, together with an accumulation of a rapid and bountiful
- growth of plants, the two principal of which are, according to
Prof. Cook, Valisneria spiralis, and Pofomogeton panciflorus,
choke up the passage, and cause the stream to become sluggish,
and more liable to overflow its banks. During the last forty or
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" fifty years, the river haz filled up to so great an extent, that
lands, formerly dry and arable, are now inundated for o great
portion of the year.*

* Itis evident that, if these lands should be thoroughly drained, they -
would becoma the most productive and valuable arable and meadgw, lands
in this section of the State. Drainage would also have a tendency to-rea-
der this whele district, and its vicinity, more healthy, by removieg, in a
great measure, the cause of the intermittent and remitfent fevers, which
prevail here, so generally, at cortain scasons of the year., Little has yet
been done for the accomplishment of this, although various plans have
been proposed ; and among them, the removal of the trap dike which in-
tercepts the river at Little Falls, tho removal of the bar at the Two
Bridges, and the dredging out of the river, =0 28 to romove the principal
bars and obstructions. In 1834, Mr, R. B. Mason, civil engineer, was em-

. ployed to make a survey of the river, from Chatham to Little Falls, and to

report on the most feasible plan of draining the meadowsz bordering there- . -

on. The report made by him was in substance as follows:

Y“An account of fall in the Pussaic River, from DBuldwin's Bridge, above

ons mils north of Chatham, to Littls Falls:
FRET, INOHES.

From Baldwin’s bridge to Dickerson Place - -, -0 i
 Dickerson’s Placo to New Turnpike - - 2 2
¢ New Turnpike to Cook’s bridge - - -0 4 -
#  Coold’s bridge to Swinefield’s. bridge - - 0. 8%
“  Swineficld’s bridge to Pine Brook - - -1 8
“  Pine Brook to mouth of Decparaal creek - . 6 9
+ % Deeparanal creck to reef of rocks - - -0 3
“  Reef of rocks to top of Miller's dam - - 0 8

'Whole fall, from Baldwin’s bridge to top of Miiler's dam, 12 13

This river, from Pine Brook to the mouth of Deeparaal creek, n short
distance above Litile Falls, pursues a very circuitous and winding course
of near fifteen miles, with a fall of only five and a half inches to the mile,
and with many abrupt and sudden bends—its banks constantly forming
impediments {0 the rapidity of its current, or, in fact, almost destroying it,
while in a direct course from Pine Brook to the mouth of Decparaal creek,
the distance is only three and three-quarter miles, with a fall of more than
twenty-one inches to the mile, or nearly seven feet in the whole distance,
If & canal or ditch should be opened from Pine Brook to the mouth of the
said creck, to divert a part of the water of the Passaic from its present
course, it would make & passage for the water, having nearly four times ag
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. Tributaries of the Passaic. .

PequanNock Rrver,—This river rises in the Wawayanda
mountain, and flows in a sontheasterly direction, six miles to
Morris County, whence, forming the boundary between Morris
and Passaic Counties, it pursues a tortuous and rapid course
through Stockholm, Newfoundland, Charlottenburgh and Bloom-
ingdale, to Pompton Plains. Throughout the whole of this
course it affords numerous and excellent mill sites, many of which
are occupied for forges and other purposes. At Pompton, it
receives the waters of the Ringwood and Ramapo rivers, the
former of which rises in the State of New York, and flows
through Passaic County, a distance of ten or twelve miles, in a
sonthwesterly direction. From Powpton it proceeds, for the
most part, with a sluggish current, through a level and uwndu--
lating country, to the Two Bridges, at its junction with the
Passaic river.

Rocraway Riven.—This river riges in the Wallkill moun-
tains, in Sussex County; and thence pursuing a tortuous course
through Russia and Milton to Petersburgh, it deflects to the
southwest ; and, kecping that direction to the line between Rox-
bury and Jefferson Townships, a distance of about nine miles,
takes a southeasterly course to Dover, whence, in a north-
easterly direction, it proceeds to Rockaway,. From Rockaway,
it flows in an easterly direction to Denville, where it resumes itg
northeasterly course to the distance of about one mile above

Powerville. Here it turns towards the south-southeast, a di-
0

much fall to the mile, with one-fourth of the distance to run; and, on ac-
count of the ditch being in a direct ling, the nature of its banks would still
less reduce the obstacles to be overcomo by the curve. This would relieve
thousands of acres, now covered with water for a great portion of the year,
and would give valuable returns to their owners.,”

When the detailed topographical and geological gurvey shall have been
completed, the most feasible plan for draining these meadows may be de.
termined,
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rection which it very nearly maintaing to the Passaic river. Its
whole length is about forty miles ; and its course, except through
Longwood and Berkshire valleys, is remarkably irregular. The
principal sources whence this river derives its supply, are, Green
Pond, Beach glenn and Den brooks, together with two streams
about six miles in length, one emptying into it about o mile above
Powerville, and the other about three miles below Boonton, and
the Whippany river. - Excellent water power is furnished along
the greater part of its course, and, at numerous places, this
power 18 cmployed in driving forges and other iron works.

WrirepaNy River.—The Whippany river takes its origin in
a number of small rivulets which find their way chiefly from the
southeastern slope of the Trowbridge mountains, in Mendham,
" and Hanover Townships. These rivulets form two principal
streams : which, after draining Watnong plains, and affording
a number of excellent mill sitea, unite at the head of Speedwell
Lake, and thence flow in an east northeasterl.y direction through
Morristown and Whippany, still furnishing the best facilities
for manufacturing purposes. The single stream, which is thus
produced, after passing through Whippany, crosses Columbia
and Troy meadows, with a sluggish, almost imperceptible, cur-
rent, and empties into the Rockaway river, about one mile above
its junction with the Passaic. The numerous lakes and ponds
formed in 1its course, give great variety to the scenery, and add
much to the advantages of the surrounding country. Upon their
‘banks and shores, numerous private residences may be seen, em.
bellished equally by nature and art, and regarded as among the
most charming and healthy residences in the Highlands. (See
view of Speedwell Lake.) '

Parstepany River.—This stream —a tributaryof the Whip-
pany river—riges in the Trowbridge mountains, in Hanover
Township, Morris County, and flows in a southeasterly direction,
through the rick agricultural districts of Parsippany and Troy,
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and thence, crossing the Troy meadows, empties into the Whip-
pany river, one mile above its junction with the Rockaway river.
This stream is ten miles long, and has a considerable fall from its
gource to the village of Troy. But, in addition to the Whippany .
and Parsippany rivers, which flow through the places bearing
these names, as well as through Troy, there are numerous small
tributaries, having their source in the continuous springs, burst-
ing every where from the slopes of the hills, which not only afford
admirable facilities for enriching the uplands and more clevated
portions by irrigation, but which render the whole district one °
of the most noted in the State for grazing.
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LAKES OF THE HIGHLANDS.

The Highlands of New Jersey are remarkable for a large
number of beautiful lakes and ponds of fresh water, varying, in
length, from one to five and a half miles. According to the plan
of this report, no further description of them is attempted, how-
ever, af this time, than that which necessarily accompanies an
enumeration of those most worthy of remark. They may be
mentioned as follows:

1st. Wawavanna Lagg, situated upon the summit of Wa-
wayanda mountain, about eight hundred feet above the level of the
Wallkill river, and about one-third of a mile west of the Wa-
wayanda Furnace.

This lake is about one mile and two-thirds in length; and is
formed by the junetion of two ponds, which have been made by
the building of a dam near the * Furnace.”” The north north-
easterly of these pouds is about two-thirds of a mile in length;
the other, a little more than three-quarters of a mile in length;
and the two are connected by a channel about one hundred yards
wide, and one-quarter of a mile long. Their average width is
about three-eighths of o mile ; and both of them are contracted
by & point of land jutting out from the eastern side, At theip
extremities, the water is quite shallow, but in some places it has

NEW JERSEY GEOLOGICAL SURVEY



128

a depth of eighty feet. The supply is chiefly from two or three
small streams, which have their origin in swamps upon the moun-
taing; olso from springs within the limits of the ponds them-
. gelves. 'The motive power employed at the Wawayanda Furnace,
as well as at tho mills located here, is furnished by these waters,
Around them the hills rise to the height of fifteen to forty feet,
with » slope varying from five to eighteen degrees; and while in
some places the shores are rendered very rough by the outcrop-
ping of rock, in others they are comparatively smooth. Neither
the shores, nor the hills, have yet been subjected to the hands of
the cultivator, and they are still covered with a dense growth of
different varietios of oak, together with chestnut, hickory, and
various kinds of shrubs. The watery formerly abounded with
Lake Salmon trout (Salmo confinis), W%igh'mg from six to eight
pounds ; large, yellow perch (Perca flaviscens), pickerel (Esox
reticulatus), and other fish; but within the past few years, they
have become less abundant.

8], HoratTcoNe LAKE, the largest in the State, and situated

on Hopateong mountain, between the counties of Morris and

Passaic. ,
This lake is five and a half miles in length, and varies from

one-third to one and three-quarter miles in width. Itis the
principal feeder of the Morris Canal, being at its summit level,
on olevation of nine hundred and tweniy-one feet above New
York Bay, andsseven hundred and sixty fect above the Delaware
river at Easton. It is navigable for vesscls of one hundred tons
burden. In some places, its shores, formed of precipitous roeky
bluffs, are very irregular; in others, long, narrow points of land

gtretch almost across it, forming numerous julets and coves. It

contains two islands—onc towards its upper, or northiestern
extremity, about one mile and 2 half in circumference, called
Halsey Istand ; the other, formed of gravel and sand, about
three-quarters of a mile in circumference, rising forty feet above
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its level, and called Canfield Island, It is fed bjr numerous
small streams, which, originating in the springs of the surround.
ing mountain slopes, find their way to it through gullies, deep
gorges and ravines. It abounds with fish ; the prineipal of which
are pickerel (Esox reticulatus), perch (Pérca flaviscens), ocels
(Anguilla tenuirostris), cat fish (Pimelodus catus), which, at
certain geasons of the year are taken in large numbers.

The accompanying cut presents a view of the lake from Tem.
pys Point, looking towards the northwest. The characteristic
features of the mountain ridges of the Highlands are pictured
in the background; and the general formation and character
of a Highland lake are very well exhibited by the low pro-
jecting points of the land, bluffs and mountain spurs, with their

intervening coves, forming the banks, and surrounding Canfield
Island.

3rd. LARE SENECAWANA, or Bupp’s Laxe.—Situated in the
central part of the Highlands, about six miles southwest of Lake
Hopatcong, in Roxbury Township, Morris County.

This lake is celebrated as one of the most beautiful in the
Highlands of New Jersey, and as occupying one of ity healthiest
localities. It is .about three and a half miles in circumference,
being supplied, chiefly, by the numerous rivulets formed from
the springs of the gentle slopes surrounding it; and serving,
itself, as one of the principal sources of the South Branch of the
Raritan river, Its waters, remarkably clear, and well stocked
with piekerel, { Esoz reticulatus,) perch, (Perca flaviscens,) snd
various other kinds of fish, offer inducements to the lovers of

piscatory sports, rarely found in any other section of the
country.

4th. Grernwoon Lake, or Loxe Poxn—Situated partly in
Passaic County, of this State, and partly in the adjoining State
of New York. Its whole.length is hetiveen seven and eight miles,
of which, about three miles are within the territory of New Jer.
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gey. Its width varies from one third to one half of a mile. Two-
parallel ranges of hills, varying from thirty to seventy-five feet -
in height, rise upon either side of it, with glopes of 10 deg. to.
40 deg., and covered with trees, consisting principally of oak

and chestaut. The depth of its water increases gradually from

its southwestern to its northeastern extremity. The extreme

southwestern portion Wwas a swamp, until, by damming up its

outlet, the*water was mado to rise. This outlet is from fifteen

to thirty feet in width, and has quite a rapid current, while the

streams flowing into the lake, with the exception of two, one of

which is Belcher’s creek, are very insignificant. This lake has

long been a favorite resort for those who find pleasure in angling.

Pickerel, (Esoz reticulatus) and many other kinds of fish, are’,
here found in great abundance.

5th. Greex Poxp—Situated between the Green Pond and
Copperas mountaing, in Morris County.

. This is » beautiful sheet of water, about two miles and three
quarters in length, and from one quarter to two thirds of a mile
in width. Its water, derived from springs quite near its border,
is very clear and deep. Green Pond brook, its outlet, flows into
the Rockaway river, near Washington Forge. On the north-
west side, strata of conglomerate and sandstene rise, in the form
of perpendicular bluffs, to the height of twenty, and sometimes
forty feet. On the southeast side, the hills are comparatively
smooth, sloping towards the water, at an angle varying from 10
deg. to 85 deg. The land in the vicinity, except at the north-
onstern end, where a portion is cultivated, is covered with a
growth of chesnut, oak, and other trees, and underbrash. The
pond abounds in pickerel, perch, and other fish.

6th. SpeEpwELL Lage—Another beautiful sheet of water,
lying'in the course of the Whippany river, at the northwestern
extremity of the Washington mountain.

This lake is about two miles in circuit, and is surrounded, in
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part, by gently inclining hills, whose slopes are covered with a
luxuriant growth of oak, hickory, and chestnut. The cultivated
lands in the vicinity are exceedingly fortile, and the banks fur-
nigh most admirable sites for private residences. The accom-
panying view is taken from the shore opposite to the dwelling of
Hon. George Vail. In the background are seen the Trowbridge
mountains, between which and the lake are the Watnong Plains.
It will serve to illustrate the general character of the scenery
bordering upon the lakes, ponds, and streams in this vicinity ;
the beauty of which, together with the healthfulaess of the cli-
mate, and the facilities for communicating with New York city,
render the district a desirable one for private residences. Al-
ready it is somewhat noted in this respect; and elegant and
commodious mangions are beginning to stud the borders of the
lake.

GEOLOGY.

The geological formation of the Highlands is chiefly comprised
within that system of rocks, designated, at the present day, as
the azoic system. This system is composed of sedimentary
rocks, and is destitute of organic remains.

In that portion of the Highlands under consideration, the fol-
lowing varieties may be mentioned, as of most general occurrence,
the reader being, at the same time, referred to the local details
in this report, for their particular location.

1st. Goeiss.

2d. Hornblende, micaceous, feldspathic, and quartzose schists.

3d. White crystalline limestone, (saccharoidal marble,) inter-
stratified with scams, or layers, of magnetic iron ore, (magnetite,)
and iron pyrites.

T ese rocks, interstratified in various ways, oceur in distinet
belts, or mountain ranges, the slopes of which are, in gome in-
stances, flanked with palsmozoic rocke. They are traversed by
numerous intrusive dikes of granite and syenite, the general di-
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rection of which is northeast and southwest. The strata are
highly metamorphic, rendering them orystalline, and suberyatal-
line in structure. They exhibit violent dislocations, being dis-
placed vertically, laterally, contorted, folded, ete. Their gene-
ral strike is northeast and southwest, and their dip southeast.
They are traversed by joints, the general direction of which s at
right angles to the line of etrike, And in addition to their dis-
tinet stratification, and system of joints, they exhibitfplanes of
cleavage frequently at right angles to the plane of stratification,
and genérally inclining towards the northeast, at an angle vary-
ing from the horizontal to 45 deg.

" Micaceovus (6NE1ss) HorNBLENDE, QUARTZOSE, AND FELD-
spaTHIC Scists.—These schists are composed chiefly of quartz,
feldspar, hornblende, and mica, in various proportions, and ar-
ranged in laminz. In some cases, one of these minerals forms
the principal constituent of a stratum, or a series of strata;
again, a stratum will be composed of two or more, in equal, or
different proportions.

In addition to the above, the following may be méntioned as
constituents of the rocks in particular districts and localities,
viz: magnetic iron ore (magnetite), iron pyrites, phosphate of
lime (apatite), epidote, graphite (plumbago), garnet, chlorite,
and tale.

Magnetite is o very general constituent of these rock. In
particular belts or localities, it occurs almost, or quite pure, in
distinct strata, varying from an inch to forty feet in thickness,
{For localities, ete., see Jocal details of mines.)

Wiite CrystaLLine Livestons.—This metamorphic rock
is most cxtensively developed in the Vernon and Wallkill val-
leys, where it oceurs in an almost uninterrupted belt, composed
of o series of ridges, extending from the State line nearly to the
beadwaters of the Wallkill river. It is traversed by numerous
dikes of granite and syenite, some of which may be traced, with
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but little interruption, for o distance of two miles. It is noted
for its great variety of rare minerals, its deposits of red oxide of
zine, franklinite, limonite, and epecular iron. In Byram Town-
ship it occurs in irregular masscs, or isolated hills, apparently
without any connection with each other. Near the line, between
the townships of Sparta and Byram, it forms the broken ridge of
two irregular hills, about one half a mile northwest of the origin
-of Wallkill river. Here it oceupies a space of about one half a
mile in length, and from one hundred to two hundred yards in
width. *There are other localities in Byram Township where
this rock occurs, viz: about midway between Lockwood and
Whitehall, upon the turnpike, where it covers, at the surface, an
-orea of about three quarters of an acre. Again, on the east bank
of the Cranberry Reservoir, upon the line of the Sussex Railroad,
where it extends in a northeast and southwest direction, sbout
-one hundred and twenty-five yards, and from fifteen to twenty
yords in width. Again, about three hundred yards west of
Wright’s Pond, it occupies, in a northerly course, a length of
about one hundred yards. Also, near the dwelling of Mr. Samuel
Smith, about one half a mile south of Stagg Pond, it covers an
area of between three and four equare rods. And, lastly, upon
the land of Mr. Anthony Hemenover, and others, it extends in a
northerly and southerly direction, a distance of five hundred and
fifty yards, with a width of from eighty to one hundred fect.

LOCAL DETAILS.
Northwestern Boundary of the Azoic Rocks of the Highlands,
Jrom the New York State Line to Vienna, Warren County.

From the State line to Robert Owens’ Island, a distance of
two thirds of 2 mile, the azoic rocks of the northwestern base of
Pochuck mountain, are bounded by the alluvial deposit of peat

-and muck of the Drowned Lands, which are here about one mile
Jan width, between the exposed rocks and the Wallkill river.
Near the residence of Mr. Owen, and along the road leading
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from Wallkill river, over Pochuck mountain, to North Vernom,
these rocks take a wider range, and are exposed from the road,
in a northwesterly direction, towards Owens’ Island, the south-
eastern side of which is formed by a highly feldspathic syenitic:
gneigs, which is bounded by the limestone occupying the other-
portion of the island. The gneiss dips at an angle of 70 deg. to
the southeast, its strike being N. 45 deg. E., by S. 45 deg. W.
Tt eontains numerous joints, having a direction S. 45 deg. E., and
dipping at an angle of 80 deg, to the 8. W. Tt is composed of
feldspar, quartz, and hornblende. The feldspar is of o white
color, sub-crystalline structure, and predominates over the other-
constituents. The quartz is of a dull grey color, and occurs
chiefly in coarse grains, arranged in laminz. The hornblende,.
which enters but very slightly into its composition, is of » pale
green color, and is easily decomposed by the atmosphere.

The limestone rests uncomformably upon the gneiss, dipping'
at an angle of from 20 deg. to 25 deg. to the northwest. On
crossing the island from the southeastern towards the northwest--
ern side, the following varieties were observed :

1st. Gineiss of the above deseription, twenty fect in width.

2d. Limestona of a dirty blue color, and crystalline structure,
thirty feet in thickness.

8d. Limestone of a dark blue color, containing more silica.
than the preceding ; one hundred and twenty feet thick.

4th, Limestone of light blue color, containing a considerable-
quantity of silica in the form of small grains; sixty-five feet.
thick.

5th. Limestone of a bluish grey color, and of & compact strue-
ture, containing numerous seams of quartz, the direction of
which is N. 45 deg. W. by S. 45 deg. E., dipping perpendicu-
larly ; one hundred and twenty feet thick.

6th. Limestone of a dark blue color, granular structure, high-
ly silicious ; (silica being finely disseminated through it in the:
form of small gmms) and containing calcite in small white crys-
talline grams ; one hundred and fifty feet thick.
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From the southeastern side of Owen’s Island, the exposed
gneiss recedes to the road, leading along the northwestern base
of Pochuck mountain, this road forming the boundary line be-
tween it and the overlying deposit of peat and muck. From the
residence of Mr. Owen, in & southwesterly direction, for a dis-
tance of about one mile, the southeastern part of the alluvial
deposits, from 200 to 500 yards in width, rests apparently, im-
mediately upon the gneiss, while the portion near Mr. Owen’s,
between the Wallkill river and the mountain rests upon the blue

.limestone. On'the turnpike leading across the Drowned Lands

to Deckertown, blue limestone is again exposed, forming what

-is called Big, or Chandler’s Island., It extends from the south-

eastern side of the island, where it disappears beneath deposits
of muck and peat, in a northwesterly direction to the Wallkill
river, and forms the steep and rugged banks of this stream,
which vary from 15 to 85 feet in height. The strata dip at an
angle of from 50 deg. to 65 deg. to the N. W.

On crossing Chandler’s Island, from the southeast towards the
northwest, several belts of limestone may be observed, which
differ widely from each other, with respect to mineralogical and
chemical composition. Across the Drowned Lands, towards
Deckertown, the limestone is well exposed for examination on
the northwest side of the turnpike, about two hundred and fifty
yards N. 60 deg. E. of the house of Mr. Adam Quince. 1lts
strike 1§ N. 35 deg. E. by 8. 85 W., dipping 68 deg. to the
N. W. It is highly silicious, and contains, apparently, but
little carbonate of magnesia. In it is occasionally found calcite
of a yellowish white color, together with oolitic grains in irreg-
ular masses, some of which are one and a half inches in length,
and one and a quarter inches in width. A series of narrow
seams of quartz, from the thickness of a sheet of paper, to an
eighth of an inch, traverse it in the following directions : N. T0
deg. W. by S.70 deg. E.; N. 35 deg. E. by 8. 85 deg. W,
(coinciding with the strike of the strata); N. 45 deg. W. by 8.
45 deg. E., (nearly at right angles to the line of strike.)
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From the residence of Mr. Robert Owen, in a southwesterly
direction, for a distance of nearly two miles, the road leading
along the northwestern base of Pochuck mountain, forms the
exact boundary line between the gneiss and granitic rocks, and
the overlying alluvial deposits of the Drowned Lands. In seve-
ral localities along this distance, granite and syenite form the
very base of the northwestern slope of the mountain. The oc-
currence of granitic and syenitic rocks, forming the northwestern
glope and bage of this mountain, forms a striking contrast with
its southeastern slope, where finely stratified gneiss almost univer-
gally prevails,

About two hundred yards north of the houge of Mr. E. Mar-
tin, there occurs a granito composed of feldspar, quartz, and
scales of both black and white mica. The feldspar, originally
of o yellowish white and dull color, has decomposed into brown
and flesh colors. The quartz is of a grey and dull color. Itis
traversed by numerous irregular joints, the more regular of
which run N. by S.; N.10 deg. W. by S. 10 deg. E.; N. 15
W. by 8. 15 deg. E;; N. 20 deg. E. by S. 20 deg. W.; the
system of joints in the last direction being the most regular.

About one and a half miles below Independence Corner, a
short distance southwest of the road leading to Deckertown, blue
limestone is again exposed, dipping at an anglo of 40 deg. N.
W., and resting upon the feldspathic greissof the lower part of
the northwest slope of the mountain. From this point, in a
southerly direction, for a distance of about onc mile, the line
between the gneiss and limestone is o little to the southeast from
the road, between which and the Wallkill river, are numerous
ridges and rounded hills of limestone. Thence turning to the
east, until it is at a distance of about half & mile southeast of
the Wallkill river, it follows in ncarly a westerly direction,
crossing the turnpike between Hamburg and Deckertown, at a
point about three hundred and fifty yards southeast of the Wall-
kill river, and terminating at the southwestern extremity of Po-
chuck mountain, near the residence of Mr, Thomas Layrence.
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Following the boundary line from the termination of the moun-
tain, the gneiss disappears, being overlaid by the limestone and
drift, which form a series of hills, extending towards the south-
west for a distance of more than two miles, with two exceptions,
where it appears in the form of small knobs; one occurring
about three-fourths of a mile from North Church (Hardiston
village), near the road from that place to Hamburg, and the oth-
er, about three-fourtha of a mile northwest of Franklin Furnace,
at the side of the road leading from that place to North Church.
It reappears a few hundred yards southwest of this lodZlity,
rising from beds of alluvion, which rest upon limestone and drift.
In this vicinity its prevailing strike is N. 35 deg. E. by 8. 35
deg. W., dipping in a southeasterly direction, at an angle varying
from 65 deg. to 70 deg. This forms the northwestern termina-
tion of the Pimple Hill range. From this place it continues to
approach, in its southwestern’ course, nearer to the road leading
from North Church to Monroe Corner, being, at the line between
Haurdiston and Sparta Townships, at a distance of abouta quar-
ter of a mile southeast of Monroe Corner, The gneiss along
this distance has the usual composition—feldspar, quartz, and
mica.

The blue limestone resting on the northwestern slope of the
hills of this range, with a strike of about N. 50 deg. E., and a
dip of from 40 deg. to 50 deg. to the northwest, and unconform-
ably upon the strata of gneiss, contains numerous small grains of
quartz; and at many localities it partakes of a slaty character.
From a point a little northeast of the Sparta and Hardiston line,
in a southwesterly direction, deposits of drift intervene between
the exposed gneiss and limestone; these, near Monroe Lorner,
are zbout two hundred yards in width, growing wider towards the
southwest. Part of the drift rests upon limestone, and part im-
mediately upen the gneiss.

From the Sparta and Hardiston line, the gneiss, for a distance
of little more than a mile, continues in & southwesterly direction
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to the grist-mill of Mr. James Smith, bounded all the way by
drift, the boulders of which are chiefly of limestone and conglom-
* erate. A few yards northeast of the grist-mill, a silicious lime-
stone, of a bluish grey color, is seen resting uncomformably upon
the strata of gneigs ; the limestone dipping to the northwest, the
gneiss at & steep angle to the southeast. About fifty yards west
of the line between the gneiss and limestone, and northeast of
the grist-mill, a highly ferruginous conglomerate is exposed, the
exact thickness of which cannot be ascertained on account of the
driffroverlying it. From the grist-mill, the boundary of the
_gneiss, for a distance of about two hundred yards, coincides with
the southeastern border of Smith’s Pond. It then recedes from
the pond, continuing its southwesterly course, and passing about
two hundred yards southeast of Kimball’s Pond. Thence it
continues in the same direction, at a distance varying from three
hundred yards to one-third of a mile northwest of the road lead-
ing from Monroe Corner to Pinkney’s Corner, and crossing the
road about three-quarters of & mile from Kimball’s Pond, it
continues nearly along with it for about one mile and a half.
Along tbis whole distance, it is bounded partly by diluvial, and
partly by alluvial deposits. At the fow localities where it is
well exposed, it has a dip of from 30 deg. to 35 deg. to the
S. E.
About three quarters of a mile northeast of Pinkney’s Corner,
a belt of white metamorphic limestone, from a quarter to half a
mile in width, bounds the gneiss for & distance of nearly one
mile. Itis generally of a highly erystalline structure, and very
impure, on account of its admixture with other minerals, among
which may be mentioned, spincl, chondrodite, mica, hornblende,
scapolite, tourmaline, heavy spar, fluor spar, rutile, idocrase,
etc., ete. Two dikes of granite, nearly parallel to each other,
travergo it in a direction north-northeast by south-southwest.
The western dike is nearly three hundred feet in width ; and may
be best examined in the vicinity of the house of Mr. John Case,
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on the road leading from Pinkney’s corner to Monroe Corner.
Thisdike is composed of feldspar, quartz, and grains of magnetic
ironore. The feldspar is of a yellowish White color, and generally
of o highly crystalline structure. The quartz is of a light grey
color ; not unfrequently thege two minerals form large masses by
themselves. The occurrence of grains of magnetic iren ore in
this dike, is an exception to the usual composition, as most of
those penctrating the limestone of Sussex County, contain none

_atall.  Near the house of Mr. Joseph Current, and not far from
the bend of the road, the northeastern continuation of the eastern
dike caps the limestone, an occurrence which has been repeatedly
observed within the belt of metamorphic limestone of the Vernon
valley.

About two miles below Pinkney’s Corner, where a branch road
runs to the northeast, continuing thence, in a nearly southwest-
erly direction, for a distance of more than one mile, strata of
blue limestone, much water-worn, are exposed, resting upon
syenitic gneiss. Approaching the Andover Mine, the gneiss is
bounded by the drift which forms the level lands in which Long
Pond is situated. It is composed of both white and flesh-colored
feldspar, light green hornblende, light smoky quartz, and yel-
lowish and green epidote, which enters quite largely into its com-
position. The strike of the strata is from N. 20 deg. E. to N.
30 deg. E., dipping at an angle of from 60 deg. to 70 deg. to the
goutheast. From the low hills, at the south-southwest termina-
tion of the ridge, in a south, and southwest direction, the exposed
gneiss recedes & considerable distance to the eastward of the road
between the mine and Andover, Near the grist-mill at the latter
place, sandstone and conglomerate of recent origin oceur to some
extent. About one hundred and fifty yards from this grist-mill,
it may be examined in a hill which rises from thirty to sixty feet
above the level of the meadows. It varies much in its composi-

* tion, some parts being chiefly of quartz grains, while others are
an admixture of almost every kind of rock occurring in Sussex
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County, among which may be mentioned blue limestone, and do-
lomite of various shades and differing in structure ; pebbles of
white metamorphic limestone; slate, and calcareous sandstone,
(similar in character to those occurring in Wantage Township ;)
. different kinds of gneiss, syenite, and granite, varying in size
from emall grains to siz inches in diameter, cemented together
by carbonate of lime. On account of its rapid decomposition, if
ig difficult to ascertain its exact dip, which appears to be towards
the west at a low angle. _ :

Near Andover, limestone i3 not exposed in immediate contact
with gneiss, deposits of drift intervening. On the line of the
Sussex Railroad, near its junction with the branch road to An-
dover Mine, & series .of limestone strata occur, varying in com-
position, structure, color, and general appearance. A section
made at this place shows no less than fourteen different varieties
within a distance of two hundred feet. Their strike is N, 20
deg. E. by S. 20 deg. W.; their dip 79 deg. N. 20 deg. W.
They vary in thickness from one to four feet, interstratified with
strata of shaly limestone, from a half to several inches in thick.
ness. They have, generally, a compact, granular structure ; very
small graing of quartz enter more or Jess into the composition of
some of them, rendering them somewhat soft and gritty. Some
layers appear to bo composed almost entirely of carbonate of
lime, while others seem to contain carbonate of magnesia, in va-
riable proportions.

From Andover in a southwesterly direction, the boundary line
between the gneiss and limestone, cannot, for some distance, be
distinctly defined, on account of the drift by which it is over-
" laid, Its general course is northeast and southwest. Further
to the southwest, it corresponds in direction with the road lead-
ing from Andover towards Alamuche, Warren County. It is
probable that blue limestone rests immediately upon the gneiss,
but being partly overlaid by drift, this cannot be well aseertained.
About three quarters of a mile southwest of Andovew and one
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fourth of a mile southwest of the dwelling of Samuel Wilgus,
deceased, a limestone occurs, of a light blue color, quite hard,
and of a slightly crystalline structure. Its strike is about N. 80
deg. E.; its dip at an angle of 50 deg. in a direction about N,
70 deg. W. It continues in the direction of its strike, and cross-
ing the road from Whitehall to Huntsville, about three hundred
yards enst of Mr. James Vansyckle’s house, it passes along the
western side of the pond known as * Decker’s Pond.”

West of the above described limestone, occurs another, of a
darker blue color, interspersed with shades'of grey. It is quite
hard; brezks with an exceedingly uneven fracture; is of a
glightly crystalline texture, and contains calcite, which fills its
joints. Its strike ie N. 25 deg. E., and its dip 65 deg. in a di-
rection N. 65 deg. W.; the dircction of its cleavage is N. 5 deg.
E, by 8. 5 deg. W.

Limestone is also exposed at the tipper end of Green Town-
ship, about midway between the dwelling of Mr. John Vansycklo
and Decker’s Pond, where it is of a greyish blue color, of a com-
pact and crystalline texture, breaking with a very uneven frac-
ture, and apparently containing much silica. Its width is from
fifteen to twenty fect. It dips at an angle of 60 deg. S. W,
and itg strike i3 about N. 45 deg. E.
£7 Next to it, occur a few layers of ealcareous sandstone, of bluish
and brownish colors, of a granular texture, quite hard, and break-
ing with bath o slightly conchoidal, and uneven fracture. It
consists chiefly of rounded and water-worn grains, of variously
shaded grey colored quartz, cemented by carbonate of lime.

On the southeastern side of Decker’s Pond, occurs a series of
limestones, having & strike N. 40 deg. E., and o dip at an angle
of 45 deg. to the N. W. They are characterized by their hard-
ness and compactness of structure ; the varieties differing chiefly
in the proportion of silica in them. One or two, however, are
somewhat porous, and contain considerable calcite ; another va-
yicty containg scales of mica, Forming a portion of this series,
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are o few lamin@ of a calcareous slate. Between these and the
gneiss, occurs a bluish-grey limestone, with grains of quartz
disseminated through it. It is buta few feet in thickness. Next
to this, and bounding the gneiss, is metamorphic limestone, tra- .
versed by two or three dikes, the principal of which is s coarse
aggregate of crystalline feldspar and rounded groins of quariz.
This limestone is about one hundred yards in width, and its out-
crop nearly half a mile in length. It differs much at various
places, in regard to color, texture, quality, etc., being in some
places white, and apparently {ree from all foreign substances;
while in others, it contains many impurities, sych as large grains
of quartz of a dark grey color, mica in scales, chlorite, horn-
blende, plumbago, etc. There are portions which are but par-
tially altered ; the stone, in part, retaining its original celor, but
generally containing impurities. Other portions, still, are of a
blue color, containing heré and there a little calcite, in which
there is considerable plumbago. In the parts which are but
slightly altered, the texture ranges from compact to suberys-
talline; and in those which are more completely changed, from
suberystalline to that which is highly crystalline: thus passing
by regular gradations from ordinary blue limestone to that which
is highly metamorphic. '

The gneisg, near Decker’s Pond, extends from twenty-five to
one hundred yards northeast of the road from Andover to Tran-
quility, crossing it about half a mile below the pond.

The road, in its continuation to the county line between Sussex
and Warren, and thence, through the village of Alamuche to
Long Bridge, coincides very neprly with the boundary of gneiss.
From this point to the county#ine, limestone, dipping to the N.
W., rests upon the guneiss, although it is not exposed directly in
contact with it, on account of an intervening belt of drift, which,
in turn, is boanded by extensive alluvial deposits. Upon the
drift alluded to, as well as upon the northwestern slope of the
Alamuche mountains, are numerous large boulders of blue lime-
stone.
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From Long Bridge, it continues to & point opposite Vienna,
the drift bounding nearly the whole of this distance. Where
it does not bound it, the alluvial deposits, along the Pequest river,
le next to it. Within the limits above mentioned, the gneiss
preserves its steep southeastern dip, with but one exception, viz,,
at a quarry owned by Nelson Cummings, at the road side, three
miles and a half below Alamuche, where it dips to the N. W, at
an angle of ten deg. At this locality, it is more or less coarsely
granular, and is composed of quartz of a light grey and smoky
color, with a vitreous lustre; feldspar of flesh, red and brown
“colors, and particles of magnetic iron ore arranged in layers.
This is the first instance along this line where the gneiss has been
observed to dip to the northwest. There are two systems of
joints occurring in the gneiss of this locality—one extending in
a direction N. 20 deg. E., by S. 25 deg. W., dipping at an
angle of 80 deg., in a direction 8. 30 deg. E., and the other at
right angles to the firat.

Southern Boundary of the Highlands, from the New York State
Line to Morristown, Morris County.

From the State line, nearly to Pompton, a distance of about
ten miles, the Ramapo river runs close to the scutheastern
boundary of the azoic rocks. Along thiz whole distance they
are bounded by drift, and are in close proximity to large dikes
of trap (melaphyre), some of which are within a few hundred
yards of them.

About onc mile northeast of the church at Pompten, the strata
of gneiss occupy a vertical position ; a short distance from which
they are seen dipping to the northwest, at an angle of 80 deg.,
while, but a few yards to the southeast, they dip at the same
angle in the opposite direction. The joints traversing them arc
at right angles to the line of strike. The rock, at this locality,
is varied much by the proportion of its constituents; being, in
gome places, composed of yellowish-white feldspar, light colored
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guartz, mica, and hornblende of a pale green color; in others,
of feldspar and hornblende ; and in others, again, of a finely gran-
ular admixzture of quartz and feldspar.

p The drift resting upon and bounding the gneiss along the
course of the Ramapo river, forms a series of low hills, the more
regular of which take o northerly and southerly direction. The
boulders in the drift are of gneiss, granite, syenite, conglomerate
and sandstone from the Green Pond Mountain, red sandstone,
brownish, bluish and argillaceous sandstones, etc. As a gen-
eral thing they are distributed very unevenly through the sand

and gravel. There are, however, a few localities where there is

a regular arrangement of the sand, gravel, pebbles, ete. About
three-cighths of a mile N. 20 deg. E. of the Pompton Church,
may be seen thin layers, composed of these materials, some of
which dip to the south and some to the southeast, at low, but
variable angles,

Near Pompton, the boundary line takes a turn northwest by
west, passing above the church; and: seven pighths of a mile
west of the same it again bends, pursuing a southwesterly course.
Resting upon this Jimit of the rock, is drift, of about the same
character as that already deseribed.

Two and a half miles from the last mentioned turn in tha
boundary line, and two and a quarter miles west of the Pequan-
nock river, occurs, bounding the gneiss, & conglomerate, of alter-
nating layers, of o coarsely and finely granular strueture, dip~
ping, at a elight angle, to the northwest. The lowest layers ex-
posed, are composed of grains and small pebbles of quartz, of a
dull grey color ; soft, decomposed gandstone ; compact feldspar;
numerous scales of copper, and silver colored mica ; scales of
plumbago, ete. The grains of quartz and feldspar predominate,
and are, for the most part, rough and angular. The upper
layers, possessing o coarser structure, are composed of granite,
gneiss, ete., rounded and smooth. The cementing material of
both these varicties is the oxide of iron, to which their color, a
reddish brown, ig due,
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From this locality, the gneiss continues in o southwesterly di-
rection, keeping from one-eighth to three-eighths of a mile north-
west of the road leading from Jacksonville to Beaver Dam Creek,
the drift still hounding it for a distance of about two and a half
miles southwest of the conglomerate above mentioned. At this
place the gneiss comes in contact with trap (melaphyre), which
continues with the line of the gneiss for a distance of ahout three
hundred yards ; this melaphyre is composed of labrador-feldspar

. and pyroxene; it is exceedingly hord, having a structure from
finely granular to massive. It contains geodes of quartz, zeo-
lites, etc.

The line of the gneiss continues on to the southwest, bounded
by the drift, except at one locality, about three-eighths of a mile
from the trap just spoken of, where conglomerate very similar
to that already described, but of a little lighter eolor, occurs.
From this locality, the line of the gneiss and syenite turns west-
ward, and, as usual, is bounded by drift.

One mile northeast of Montville, & syenite occurs, composed
of grey colored quartz, intimately mixed with compact feldspar
of a pink color, and small particles of hornblende rapidly decom-
posing. In this rock, the quartz is the most abundant consti-
tuent ; many irregular seams, of an admixture of feldspar and
hornblende, run through it ; and it is also traversed by numerous
but irregular joints.

At Montville, at the roadside, near the inclined plane on the
Morris Canal, again occurs a conglomerate, consisting of salter-
nate coarse and fine layers, dipping at an angle of 10 deg. to the
northwest. It i3 composed chiefly of quartz, flesh colored com-
pact feldspar possessing a vitreous lustre, granulite of a rather
fine texture, granite, gneiss, syenite, dark grey quartz, trap
(melapbyre,) etc. These graing and pebbles vary in size, from
that of a pin-head to more than an inch in diameter ; they are
cementcd, as in the former case, by oxide of iron.

From Montville, the line between the exposed goeiss and drift
10 :
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-continues in & southwesterly direction, passing through Boonton,
Jbounded the whole distance by the drift, the boulders of which
show no regularity in their arrangement. From thence it-con-
tinues nearly parallel with the line between the townships of
Rockaway and Hanover, at a distance of from one to one and a
half miles southeagt of that line. The gneiss here is remarkable
for’rapid decomposition and disintegration.

Af the line between the townships of Morris and Hanover, it
bends towards the west; afterwards it takes a course nearly
gouth, which.it pursues for some distance, and then deflects to
the east towards Morristown. '

Enumeration and Local Details of Mines.

Observing the same order of arrangement in the enumeration
of the mines and metalliferous deposi‘s of this division, as was
followed in enumerating. the mountains and valleys, wo begin
with the most northwesterly metalliferous belt of the Highlands,
svhich includes Pochuck, Pimple Hill, Andover, and Alamuche
mountains, with the Vernon and Wallkill valleys.

_ In the Pochuck mountain, no metalliferous deposits, that are ‘
at the present time considered of economic value, have been
found. The occurrence in the rocks of magnetic iron ore, and
iron pyrites, in the form of grains disseminated through particu-
lar strata and in seams, bands, and bunches of very limited ex-
tent, have occasioned numerous openings in search of ore.
. The Copperas Works, in Vernon Township, near Decker’s
Pond, is one of these. Here, iron pyrites constitutes the greater
port:on of a stratum of rock, which was worked some forty years
ago to a considerable extent, for the purpose of manufacturing
copperas from the ore.

The Pochuck mine, another, is situated about two and & belf
‘miles northeast of Hamburgh, and three quarters of a mile south-
‘west of Smithville, immediately upon the line of the gneiss of the
ngch_l.}.ck mountain, and the white metamorphic Limestone. This

- .
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mine was worked many years ago; and the ore was smelted at
the Hamburgh Furnace. It is now owned by Col. Joseph Eq-
gall. The ore is limonite (brown hematite), and occurs in the
form of a very irregular deposit, which apparently is almogt
exhausted.

" Tur Simpson MiNe—still another, is situated about half &
mile southeast of the dwelling of Mr. Robert Simpson, near
‘Smithville. 1t was opened several years ‘ago, and about eighty
tons of ore taken out and smelted at the Hamburgh Farnace.
"The ore is specular, and occurs in a small deposit in the méta-
amorphi¢ limestone, _

Between the Péchuck and Simpson mines and ‘Hamburgh,
‘boulders of limonite and specular ore are quite abundant.

From Hamburgh, in a southwesterly direction, no deposits of
<ore are met with, until near Franklin Furnace, where there are
-extensive. deposits of Franklinite and magnetic iron ore, with
more or less red oxide of zine, in cohnection with the former ;all
of which have been worked.

About two miles southwest of Franklin Furnace, ot Sterling
Hill, there are two deposits of franklinite and red oxide of zine,
in the metamorphic limestone, near its junction with the Zneiss
of the Pimple Hill range.* _

Following this range in a southwesterly direction, no deposits
are met with until within one mile and a half of Andover, New-
ton Township, where the Tar mine ia situated, and three-quar-
ters of a mile further to the southwest, the Andover mine.

These mines are situated in a metalliferous ridge, which runs
parallel to, and borders Long Pond. It is from one-eighth to
one-fourth of o mile wide, and rises to the height of from one
hundred and fifty to two hundred feet above the level of the
water in the pond. The prevailing rock of this ridge is a dis_

* The above mines will be minutely deseribed in fhe final report on the
county of Sussex, now in course of preparation,.
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tinctly stratified gneiss, dipping at an angle of 70 deg. to 80 deg..
to the southeast, and composed of feldspar, hornblende, mica,
quartz, and frequently in admixture yellowish green epidote, red
garnet, magnetite and iron pyrites, in crystals, grains and masses.
The ore-bearing rock of this ridge is from twenty to one hundred
feet wide, and for the most part consists of massive red garnet,
iron pyrites, magnetite, epidote, calcite, dark green hornblende,
feldspar and quartz. The garnet snd iron pyrites predominate
over the other constituents.

Tar MiNe.—At this mine two large openings have been made;.
ono about sixty feet long and seveniy feet wide, and the other
about one hundred feet long and ten feet wide. At the time of
their examination they were both filled with water, which neces-
garily confined the examination of the mine to the surface, and
to the rock which had been thrown out. The oreis chiefly an
admixture of magnetite and iron pyrites, the latter constituting
by for the greater part. Mr. Wurtz has mentioned the follow-
ing minerals ag occurringhere. * Some specimens were selected
from the rubbish lying around each of theso openings, which
comprise magnetite having regular cleavages, sometimes in regu-
lar octahedrons, generally associated with pyrites ; green epidote
in crystals, with calcite, having curved cleavages, in garnet
rock, containing inerustations of calcite in fissures; and some
others of less impertance.

¢ Proceeding probably half a mile farther in a N, E. direction
along the summit of the ridge, we come to Longcore’s mine,
where there are two more small abandoned openings on a seam
of ore a few feet wide. The openings were both partially full of
water, but it could not be seen that the seam of ore was highly
pyritous. The northeasterly opening is upon a higher level than
the other, and probably fifty yards distant from it. A consider-
able number of miscellaneous specimens were picked up at both

_openings, including the following :

¢(1,) From the S. W. opening, pyrrhotine, mixed with
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pyrites ; erystallized green epidote, with red garnet, pyrites, etc.;
a transparent dark green feldspar, similar in appearance to that
found at the Hurdtown apatite locality ; seams and bunches of
hornblende of the coccolite variety in red garnet; a greenish
black hornblende in distinct prisms, several inches long. The
pyrites of this mine, which occurs in large masses, and is some-
times crystallized in regular cubes, confains neither copper,
nickel, manganese, nor zine.

¢(2.) From the N. E. opening, magnetic iron ore, possessing
perfect crystalline cleavages, and polarie, mixed with much
pyrites ; a feldspar rock confaining much greenish white and
yellow epidoto ; a granular garnet rock, containing seams of white
and green feldspar, yellow epidote, and quartz ; mixtures of black
‘hornblende, white and green feldspar, ete.”

Axpover Mine.—Mr. Wurtz has described this mine,
together with the minerals occurring in its vicinity, as follows :
%t The ore-bed here is imbedded in the same kind of rock ag the
ordinary magnetic iron ore seams of this region, and bears a
general resemblance to them also in configuration and structure,
the longer axis of the mass of ore lying in a direction from N.
E. to S. W., or parallel to the strata of thé gneiss rocks of this
country, and the walls of the ore-bed, wherever they are well
defined, being vertical, or nearly so; but the ore itself is, for the
mogst part, quite different in its nature, approaching generally
more nearly to the constitution of hematite, or red oxide of irom,
a substance which differs from magnetite or the black oxide, only
in containing more oxygen. These ores generally contain, more-
over, a much greater proportion of manganese and zine than the
magnetic ores, and usually quantitieé of these metals which must
exert an important influence upon the quality of the iron made from
it. .There are also associated with this ore bed, in various places,
quantities more or less great of minerals containing lead, copper,
gine and manganese, which are not found at the other mines ;' 8o
that this mine, while it may be considered as belonging to the
game family of mineral formations  as the magnetic ore seams
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“Which have been deseribed, must be admitted to be of & different:
species,

¢ In addition to tho facts given with regard to this mine, in
the Report of the Survey of 1854, page 89, I am enabled to
give the following additional information, acknowledging first
1y indebtednesy for the numbers and measurements given, to.
M. Richard George, the Superintendent of the mine.

*The open excavation, which has been made along the.course
‘of the ore deposit, from N. E. to S. W., i3 seven hundred and:
fifty feet in length, and from thirty to sixty feet or more in
width, and very variable in depth., At the S. W. end, the depth
of the deposit appears usually to have been small, although in
‘Places it increases to perhaps thirty or forty feet, forming what
may be called basins or bowls, formerly filled with ore. There
are two or three of these basins, in the southwestern portion of
‘the mine, the ore of which has been entirely worked out. Pro-
ceeding towards the N. W, we find another besin of very great
size, several hundred feet in length, and eighty-five feet in depth,
- where the deposit expands fo an average width of sixty-five
feet, its maximum width being as much a5 seventy-five feet.
In this part of the mine also the ore has been mostly worked:
ouf, leaving a vast pit, the side walls of which are general-
ly vertical, and the bottom very uneven and irregular. To con-
vey any distinct idea of this excavation by words, without the
assistanco of drawings, would be impossible, so that I shall con-
fine myself at present to a few special observations.

“In the bottom of this excavation there are two principal
bowl-shaped cavities, with a ridge of rock rising between them,
the longitudinal direction of which is the same as that of the
whole mine. The cavity on the S, E. side of this ridge is much the
deepest, and the S. E. wall of the ore.bed, or the hanging wall,
as it is called, and as it actually becomes, farther to the N. E.,
in what is called the middle slopes, where the ore-bed assumes:
o steep dip to the S. E., presents the appearance of a perpen-
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dicalar precipice, eighty-five feet high at the highest place, and
two or three hundred feet in length, Upon the wall iz perceived
en appearance similar to that described as occurring upon the foot
wall at the entrance to the Mount Hope Open Workings, namely,
o marking or furrowing of the face of the rock, the furrows
being, however, in this case, unlike those at Mount Hope, very
irregular and ill defined. These furrows, like those at Mount
Hope, dip towards the N. E., though at o somewhat greater
angle, which in this case may amount, according to my best
recollection, no measurement having been made, to about 15
deg. from the horizontal. The degree of this inclination may be
of importance to the comprehension of the form of those parts
of the ore bed, which have not yet been opened, lying to the N.
E., where the upper boundary or limit of the ore bed sinks be-
Iow the surface of the rock. Some of the furrows visible on
the hanging wall, are filled with o pulverulent hydrated sesqui-
oxide of manganese.

“The immense mass of ore which has been taken out of the
great basin above described, had a peculiar structure. There
are two principal varieties of ores found, known to the miners
by the names of “blue ore’’ and “red ore,” of which full
descriptions will be given hereafter. The mass of the ore-bed
presents the general structure of a kernel of the blue ore, sur-
rounded by a thick shell of the red ore. Thus, on the top, the
ore is found to begof the red variety, and the same next to the
two walls, and the bottom of the deposit, while the centre is
usually of the blue variety,

¢ Passing on to the N. E., from the great basin, we come to the
middle stopes, where the miners were at work at the time of my
visit. It is about here that the railroad upon which ore is taken
to the Morris canal at Waterloo, seven miles distant, enters the
mine, Upon this railroad there were being run, at the time of
my visit, five ore-trains per day, carrying each fifty tons of ore.
The workings at the middle stopes heve reached to some twenty-
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five or thirty feet below the level of the railroad, and at this
point the ore bed is much narrower than usual. Passing onward
to the N. E., the workings are no longer open to the gky, but are
entered by means of drifts and shafts. They extend about two
hundred feet beyond the middle stopes, making the whole dis-
tance throughout which this-ore deposit has been opened, nearly
one thousand fect. In the extreme N. E. workings, the width
of the ore averages about thirty feet, and the lowest peint, or
deepest part of the whole mine, is fifty feet below the railroad.
The orein the N. E. stopes approaches more to the condition of
magnetite, being in some places identical in appearance with some
of the ores of the ordinary magnetic iron seams in Morris County,
a8 will be seen from the deseriptions of the specimens given
below.

“Some superficial cxcavations have been made to the N. E.
of the mine, and lead and copper minerals found. In ore place °
bas been thrown out a considerable quantity of galena, and at
another some materials containing malachite and copper pyrites,
but from the indications observed, there is small reason for ex-
pecting to find these minerals in regular veins, or in any form
sufficiently reliable to justify mining operations.

““Some two hundred yards or more to the N. E., nearly or
quite in & line with the great ore bed, appears another opening,
made into & seam of ore of some size, which crops out on the
steep slope of a hill. The materials thrown,out appear to be
principally mixtures of magnetite with a great deal of pyrites.
Near the surface considerable galena appears in bunches. Spe-
cimens were collected at this spos.

* Proceeding on farther in the same dircetion, many more
superficial indications appear of the prescnce of different varie-
ties of iron orcs, the whole vicinity appearing to be highly me-
talliferous, and to merit & much more thorough exploration.

“ Mr. George states that during the time that he hos been in
superintendence of the mine, now about eight years, more than
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120,000 tons of ore have been sent away, and at the time of my
visit, there were sbout 3,500 tons lying at the mine awaiting re-
moval. There were seventy men employed at the mine during the
last summer; the greatest number ever employed at any one
time being ninety-eight, in the month of November, 1854. The
oro all goes to the furnaces of the Trenton Iron Company (who
are the proprietors of the min¢), near Easton, and is there used,
in combination with other ores, in the making of the pig iron,
which is now being puddled and manufectured into wrought
iron besms for buildings, at the works of the Company af
Trenton. In this connection, I may state that at my request,
Mr. Charles Hewitt, the Superintendent of the Iron Works re-
ferred to, has had the kindness to procure for me authentic
guites of specimens, illustrating every step in the processea of
the manufacture of iron from tho ore of the Andover mine, &
portion of the orc having been taken specially for the purpose,
and followed through the whole operation, reserving samples of
the results of each step.

. ““The specimens are as follows :
Andover ore.

The limestone used as flux,

. The pig iron, made at Easton.
The slag from the blast furnace.
. The puddled iren, made at Treaton. '

. The puddling furnace cinder.

. The reheated iron.

The heating furnace cinder.

9. The finished iron.

“ They are all of large size, and besides being ornaments to
the State Cabinet, and in the highest degree valuable and instruct-
ive, as illustrating in the most palpable and practical manner,
the subject of the iron manufacture, they will furnish me
an important opportunity to investigate the process chemically,
by making analyses of the various samples, & comparison of

)
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" which will throw new light upon the chanzes and feactions whick
take place, and farnish data. upon which to base improve-
ments. Thus Mr. Hewitt has placed the community, as well as
myself, under obligation. . C

% A very large collection, comprising some hundreds of speci--
- mens, was made at Andover, in order to represent not only. the:
kinds of ore from different parts of the mine and their associa-
ted rocks, but dlso the great variety of interesting minerald
which are found in profusion in and about the mine. Some of
the specimens collected are of large size, and several of them'
may be pronounced to be among the most remarkable and inter-
esting of their kind. In describing the specimens I'will com-
mence with those from the most southwesterly portion of the
excavation, and proceed towards the N. E., considering the mis-
c'elllalneous specimens last. K . '
. ““(1.) Ore from a basin or cavity, situated at the S. W ex-
tremity of the mine, which is a mass of nodules of red and
black hematite, of irregular forms and sizes, cemented together, |
snd containing much crystalline yellow blende "(sulphide of
zing.) . :

*“(2.) Ore from another basin lying intermediate bietween the
above and the great basin, and situated upon the highest part of
the hill, which is composed of small, hard, compact granules of
the black hematite, cemented by the red hematite, which is sili-
cious and somewhat jaspery, in appesrance in some places.
These two varieties of hematite, which make up the great mass
of the ore throughout the greater part of the whole bed, require
special description. The red mineral consists essentially of red \
oxide of iron, most usually, if not always, mixed in the most in-
timate manner possible with more or less gilica, so that the mags
possesses sometimes the fracture and lustre of quartz, although
having dleo the red color of hematite ; and sometimes the silica
appears to be wholly or partially in the ‘amorphous or opaline
condition, and the mass has a Jaspery fracture, forming, when
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the color 38 bright, as it frequently is, very pretty specimens of
red jasper. 'The black mineral, which forms the greater portion
of the centre of the mass of the ore-bed, as before stated, and is
called “blue ore’ by the miners, from a bluish' tinge which it
has, appears to differ from the red mineral principally in con-
taining more or less manganese, in the form of gesquioxide or
deutoxide, or both, and to this admixture its color is probably in
gome cases duc; although, from the fact that it is usually at-
tracted to some extent by the magnet, it may contain a small
quantity of magnetite; but still it is difficult to imagine how
magnetite can exist in the presence of any of the bigher oxides
of manganese, supposing this ore-bed to be of igneous formation, -
or to have ever been subjected to the action of a heat sufficient to
fuse or semifuse its contents. Here then is a point, which when
settled by the investigations which I now have in progress, must
throw some light upon the nature of the agencies concerned in the
formation of this mass of ore. It must be remembered that, ac-
cording to the investigations of Delesse,* hematite ore is somo-
times magnetio, its maximum attractibility being represented by
the number 2.5, that of steel being 100, and that of magnetite
ranging from 15 to 65. It is possible therefore that the mag-
netic force of the Andover mineral may be due to the pesquioxide
of iron which it contains as its predommatmg ingredient, although
in my opinion it is frequently too well marked to be atéributed td
anything but an admixture of magnetic oxide. There ia a diffi-
culty in determining the condition of oxidation of the iron in
a mineral like this, which .contains one of the higher oxides of
manganese, & on solution in an acid the iron is inevitably ses-
quioxidized by the oxide of manganese. In view of the peculiar
composition of this black mineral, I have been at a loss by what
name to designate it, as it must be frequently spoken of in this
report ; but I have finally concluded to call it ¢ black hematite,’
because it is essentially hematite, and derives its dark tinge

* See Dana’s Mineralogy, 1854, I, 176.
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merely from some admixture, whether this be magnetite or one
of the oxides of mangancse, or both. I must remark, however,
that I do not intend to compare it with the doubtful species psi-
lomelane, which, as I should have remarked before, it sometimes
resembleg very much in appearance, and to which the name
¢ black hematite * has also been applied. . C o

‘“ The so-called “red ore’ of the mine, is & mixture in very
variable proportions of the black hematite with the red hematite,
the latter usually predominating, and forming sometimes, appa-
rently, the cementing material which binds togethet the nodules
or granules of black hematite. All the ores of this mine are ex-

" cessively hard, and strike fire with steel, owing to the silica which
they contain, !

“(3.) Specimens from the mass of ore formerly existing in the

great basin, ) .
* “(a.) "Two varieties of ore, which were found in the upper part
of the bed near its surface, the first of which is composed of ce-
mented nodules of black hematite, irregular in size and shape,
and distinetly attractable by the magnet, containing also much
calcite in small seams and disseminated ; while the second is a
pulverulent mixture of granules of the black hematite with amor-
phous red hematite.

“{b.) Ore from the southeast side of the bed next to the hang-
ing wall, which is ¢red ore,’ or a mixture of the black and red
hematites, the latter predominating, and possessing the jaspery
or subvitreous fracture usual to it. It cuntains numerous seams
of calcite. i

““(c.) Rock from a ¢ horse,’ or small seam, which pervaded the
ore-bed not far from the hanging wall, and parallel to the latter,
which is o echist composed principally of & dark colored mica,
with fissures lined with incrustations of caleite, which are some-
times columnar in structure.

“(d.) “Blue ore,” from the central portion of the bed, which
is hard, heavy, black, and nearly -or quite amorphous, with &
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brilliant fustre on the surfaces of fracture, magnetic to an impor-
tant degree, and even polaric. It is full of brown garnet and
honey-yellow blende in particles, laminated in its structure, and
penetrated in every direction by small seams of white calcite.

“ (e.) Ore from the northwest side of the bed, next to the foot
wall, which is precisely similar to (5) the ore from the southeast
side.

“(f.} Ore from the same side as (¢), but from the bottom of a
basin which exists there, which is apparently identical with (¢)
and with (5.)

(4.) Ore from the middle stopes, where the ore-bed descends
under the rock. In this part of the mine, the red variety of the -
oro decreases and entirely disappears, the whole mass being of
the blue kind. There were collected specimens of several differ-
ent varieties of the blue ore, which differ principally in their
structure and mode of aggregation, and not much in their com-
position ; some being granular ; and others compact, with a black,
jasper-like fracture and lusire, and having a large jointed cleav-
age ; together with all the gradations between these two extremes.
All are more or less magnetic, but the attractibility is confined
to particles diffused more or less abundantly throughout the mass,
of which some specimens contain but few.

¢ (6.) Misccllaneous specimens,

“(a.) Garnets, with willemite, ete. This garnet occurs in
crystals, probably as large as any found in the world; one
which I have, although broken, retaining several of its faces in
perfect condition, which show by their size that the whole crys-
tal must have been at least six inches in diameter. Others are
very plentiful, from the diameter of half an inch up to two or
even three inches. The smaller crystals sometimes retain con-
siderable polish, hut the larger ones are dull, apparently from
the effect of alteration. They are rhombic dodecahedrons, and
in some of the larger specimens, the edges are truncated. The
color of this garnet is chocolate brown, and it is generally opaque,
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and fragile from the effect of alteration. From the frequent
association with it of willemite, or silicate of zinc, and of hy-
drated sesquioxide of manganese in fine powder, filling cavities,
and from its apparently considerable weight, it is suspected to-
be highly manganiferous, or zinciferous, or both, and an snelysis
will be made to determine the-point. The specimens of garnet
collected, include masses a foot or more in diameter, covered with
crystals of various sizes, and forming exceedingly fine specimens.
The willemite, which occurs in hexagonal prisms, generally of a
greyish color, but sometimes necarly white, among.the gornet
¢érystals, is a very rare mineral species, of which I can find but
one known European locality, and but two others -on.this side of
the Atlantic, both of which are in New Jersey, namely, Mine
Hill and Stirling Hill, in Sussex.

% (b.) Caleite, or carbonate of lime, in a great variety of forms ;
such as seams of & white color pervading nearly all the other
materials of the mine and masses of crystals, of white and beautiful
galmon colors. Associated with masses of calcite of the latter
oolor, were found irregularly, but very sharply angular, nodules
of the brlgbt red jasperoid hematite, imbedded in black hematite,
presentmg a very singular appearance. Sometimes calcite of a
white color occurs together with the black and red hematites, in
alternate narrow bands, presenting a striped, agate-like appear-
ance, and these bands or laminze will be crossed again at variots
angles by seams of white calcite or quartz. The crystals of cal-
cite sometimes present the pearly lustre and curved surfaces of
dolomite, but contain no magnesia. The surfaces of the crystals
are sometimes striated parallel to the lateral axes of the rhombo-
hedron. Masses and seams of caleite occur, having these curved
atid striated cleavages an inch or two across ; such seams were
found enclosed by surfaces of crystalline red hematite, baving &
mamillary aspect. Calcite also occura in the form of a great
variety of incrustations upon the ore and upon the rocks, show-
ing every gradation of beauty and delicacy, some amorphous, -
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some mamillary, some botryoidal, some erystalline, and some in
the form of dog-tooth spar, together with another very beautiful
one, consisting of a congeries of very flat rhombohedrons, almost
thin enough to be called plates. None of these various incrusts.
tations contain any maguesia, but several of them contain much
zine, especially the one last spoken of, which probably owes its
peculiar form to the presence of zine. Indications were ¢ncotn-
tered which seem to prove that the process of formation of thege
incrustations is now, or has been at some recent period, going on,
88 heaps of fragments apparently of artificial formation, were
found incrusted, and even cemented togetker.

. “{c.) Blende or sulphide of zincin crystals, sometimes black,
ond sometimes transparent and of a beautiful honey-yellow
color, the former variety associated with malachite and drusy.
quartz, ond the latter in masses of angular fragments of hematite.
cemented’ together by calcite.

“(d.} Fluor spar, of a dark violet color generally opaque and
massive, but sometimes transparent and giving indications of an
octahedral cleavage, imbedded in quartz and associated with cal-
cite. Besides the mineralogical agreement of this mineral with
fluor spar, chemical examination proved it to be that species, and
deep etchings were produced on glass by its means. Before the
blowpipe, previous to fusion, the mineral lIoses its violet: color
completely, becoming pure white and opaque.

. “{e.) Galena or sulphide of lead is principally found at
points N. E. of the large mine, and will be gpoken of again be-
low. ' .

“(f.) Chaleopyrite or copper pyrites occurs in patches dif-

fused through masses of calcite, which have large curved and
striated cleavages.
. “{g) Malachite or green carbonate of copper generslly
amorphous, associated with amorphous hematite, and drusy
quartz; sometimes alsp with a black pulverulent substance, which
is cupriferous, and is eithér oxide or sulphide of copper, or &
mixture of both; also occasional patches of azurite.
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“(4.) Magnetite is found occasionally in regular octahedral
crystals. ’

“(i.) Taloof a beautiful green color and very pure is found
quite abundantly in many parts-of the mine, sometimes in a
white opaque calcite, and red jesper, making specimens of a
striking aspeot, from the eontrast of color,

“(k.) Mica (phlogopite?) of a black color, and perfectly
opaque, in plates sometimes an inch in diameter, in large masses
of a singular sppearance, the cleavages of the mica not lying
parallel, but arranged in all planes, in & very disorderlym anxner ;
gometimes mixed with an amber-colored garnet.

¢ Other miscellaneous specimens are various singular mix-
tures cnd conglomerates of the various minerals found in the
mine ; including masses of very irregular nodules of hematite,
gometimes crystalline, sometimes amorphous and angular in
shape, cemented together by calcite, and having thick incrusta-
tions of finely laminated hematite; the calcite is frequently in-
terspersed With crystals of honey-yellow transparent blende.
Some of the large angular nodulesof hematite in these hetero-
gencous mixtures are themselves finely laminated, and evidently
fragments of former incrustations, which have been broken into
pieces by some convulsion, and afterwards re-cemented. These
form very beautiful and useful specimens for illustration.

¢ Masses of hematite were found containing cavities lined
with drusy quartz, and containing & mineral in small, long, flat,
thin, transparent prisms, arranged in groups radiating from cen-
tres. These crystals were too small to be measured, but under
the magnifier appeared to be of the monoclinic system, or pos-
sibly hemihedral forms of the trimetric system. Their chemi.
cal composition makes them a hydrated silicate of zinc, so that
they are most probably calamine, which is trimetric. This min-
eral will be analyzed. '

“(7.) Specimens from the shallow excavations N, E. of the
great mine, These include masses of limonite, containing amor-
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phous malachite and azurite ; pulverulent limonite in very large
masses ; malachite incrustations on jasperoid hematito ; magsive
pyrites, honey-combed by oxidation ; a red rock, composed of
an intimate mixture of finely granular hematite and calcite 3 va-
vious singular looking mixtures of calcite, hematite, and chalco-
pyrite, presenting a spotted leopard-skin-like appearance in
fracture. '

‘¢ Here, algo, is fourd galens in some abundance. Itis gen-
erally finely granular and incrusted, and mixed with s yollowish
pulverulent substance, Which is a carbonate, and therefore prob-
ably amorphous cerusite. It contains no appreciable quantity
of silver.

‘(8.) Specimens from the opening on the hill-side N. W. of

- the mine, mixtures of magnetite, cupriferous pyrites, and wine-
red garnet in crystals, which form the mass of the seam of ore,
sometimes in admixture with calcite, a little chalcopyrite and
green hornblende. These minerals are mixed together in all
proportions, and some specimens contain principally maguetite,
to the exclusion of the others.

““The cupriferous pyrites above spoken of, which is found
quite abundantly, is not chalcopyrite, asitis lighter in color,
barder, (although not equal in this respect to common pyrites,)
and containg much less copper. It tarnishes to bronze and
irised tints. It much resembles in character the supposed pecu-
liar cupriferous pyrites, observed at the Mount Hope Tunnel,
associated with the supposed new titaniferous mineral found
there. An analysis will be made t¢ ascertain both its nature
and whether it is worthy of exploitation, for the copper it con-
taing, .

* Other specimens found at this spot are terminated prismatic
crystals of hornblende, the faces of which were, however, much
altered and roughened, (I I with the common goniometer—=123%
deg. ; hornblende is 1243 deg.) associated with apatite in green
prisms, aff. crystallized calcite, in a granular crystalline garnet
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rock; a very curious rock, composed of erystalline calcite, with
pumerous irregularly shaped granules of a dark green mineral,
resembling serpentine, petehes of chaleopyrite, and some green
tronsparent crystals of apatite interspersed through it. The
galena which occurs here, is in considerable quentity, presents
cleavages of some size, ond is imbedded in garnet rock.

¢ It will be interesting to give here in recapitulation, a list of
all the mincrals found at the Andover mine, and in the imme.
diate vicinity, including three or four found at the Tar and Long-
core mines.

© 1€ (larnet, crystals sometimes several inches in diameter, of
chocolate-brown, amber-yellow, and wine-red colors.

" Willemite, in hexagonal prisms, some nearly white in eolor. ,

. Earthy manganese, (hydrated gesquioxide 7)

Caleite, opaque, white and salmon-colored crystalline, striated,
and with curved cleavage surfaces, also as dog tooth spar, and
yarieties of mammillary incrustations, also zinciferous calcite, in
very much flattened rhombohedrons.

Blende, opaque, black, and transparent honey-yellow.

Fluor spar, of dark violet color.

Galena, cleavable, and granular.

Cerusite {?) amorphous.

Chaleopyrite.

- Malachite, amorphous.

Azurite, in incrustations.

Quartz, drusy, and other forms, such as jasper.

Magnetite, massive and in regular octahedrons.

Tale, pure, and of green color.

Miea, black opaque.

Hematite, crystallized, and amorphous.

Calamine (1) in small transparent prisms.

Limonite, massive, and pulverulent.

Pyrites, in numerous forms.

Hornblende, in crystals ; variety coccolite at Longcore’s mine.

. S
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Apatite, in transparent green prisms.

Epidote, in green crystals, at Tar Hill mine, and elsewhere,
and of yellow color at Longeore’s mine.

Pyrrhotine, at Longcore’s mine,

Feldspar, translucent green, at Longeore’s mine.>

Cuariy MiNg.—The next and last in this range, in Susgex
County, is a mine in Green Township, near Decker’s - Pond,
which was opened by Mr. Daniel Chapin, of Sparta, and after-
wards owned and worked by the Glendon Iron Company. The
deposit is of magnetic iron ore, and oceurs at the junction of the
metamorphic limestone and gneiss. The ore containg a large
proportion of pyrites and hornblende.

Several openings have been made for iron ore upon the Alg.-
muche mountains, but at none of these, except the Brookfield
mine, has it been found in any considerable quantities.

The BrookrreLn MiNe ig situated ‘about one mile and a half
southeast of the village of Alamuche. It has been worked but
a few feet from the surface, and is now fiiled with water. The
seam of ore ig from three to five feet in thickness, and is divided
- by alayer of rock, (““horse,”) from one to two feet in thickness,
The ore is highly magnetic, and contains, in places, a small pro-
portion of pyrites. It is considered an excellent forge ore.

Mines of the Wawayanda, Wallkill, Hopatcong, and Schooley’s
Mountain range.

The Wawavanpa Mine is situsted upon the Wawayanda
mountain, in Vernon Township, Sussex County, about three-
eighths of a mile southwest of the State line. At this place,
there are five deposits of magnetic iron ore, four of which are
worked the present time, furnishing the ore smelted at the Wa.
wayanda Furnace.

About one-quarter of a mile farther to the southwest, on the
land of Mr. J. 8. Green, small openings have been made upon
three deposits of ore, '
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The WiLr1aMs MINE, situated about three miles south of the
village of Vernon, is the next upon this range. The ore here
is magnetic. Twenty or twenty-five years ago, it was very ex-
tensively worked; but since that time it has been abandoned.
The rock, both upon the northwest and sontheast side of Canis-
teer pond, contains much magnetic iron ore, in grains and small
masges. Many have been led to make fruitless search for larger
deposits in this section.

About three and o half miles west of Canisteer Pond, and two
miles northeast of Upper Hamburgh, near the northwestern boun-
dary of the Wallkill mountain, & bed, or deposit of limenite,
(brown hematite,) occurs in ferruginous gneiss. It was worked

for a number of years, and the ore was used at the Hamburgh

Furnace. ‘This ig culled the EpsaLy Mive.

The OcpEN MiNE ig situated in the Wallkill mountaing, in
Sparta Township, three miles southeast of Franklin Furnace.
The deposit of ore is from two to thirty feet in thickness, and
has been worked to o depth of forty or fifty feet.

The VuLcax MIxE, one-half mile southeast of the Ogden mine,
bas been worked in two different deposits of ore; one nine feet,
and the other ten feet in thickness.

"The SuerMaN MinE is situated three-quarters of a mile south-
east of Sparts, on Slack brook. Several openings have been
made, exposing the ore from three to ten feet in thickness.*

In this range of mountains in Jefferson Township, Morris Co.,
are the following mines, viz:

The Forp and ScorieLp Mings, situated between three and
four miles E. N. E. of Woodport. They are both in the game
deposit, consisting of magnetic iron ore, varying from three to
twelve feet in thickness, The Scofield mine has been worked to
a depth of forty feet, and the Ford to the depth of one hundred

* For » description of the above names, see First Annual Report on the
Geological Burvey of New Jersey,
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and four feet. The ore is finely granular, and very compact,
-containing in admixture iron pyrites, hornblende, and rounded
:grains of apatite. _

The WeLDox MINE is situated on Weldon brook, two and a
«quarter miles east of Woodport. The deposit of ore crops out
for more than half & mile on the northeastern declivity of a
ridge. Numerous openings have been made into it, exposing the
-ore-bearing stratum from three to five feet in thickness. [t is
-composed chiefly of magnetite, feldspar, quartz, and hornblende ;
1n some places irregularly mixed together in about equal propor-
tions; and in other places scams of pure magnetite, from a half’
to two inches in thickness, alternating with seams or laminge of
rock. :
The Durree MiNk, about two miles northeast of Woodport.

“The deposit of ore is from two to four feet in thickness, and con-
tains a large quantity of feldspar, quartz, hornblende and epi-
dote, in admixture. This last mineral enters largely into the
-composition of the wall rocks.

! The Hurprown MinE, situated about one and a quarter miles
43 8. E. of Wondport; and the HurpTown APATITE Mk, sit-
uated one-quarter of a mile W. 8. W. of the Hurdtown Forge.

. Mr. Wurtz describes these two localities as follows

“Wo pass over to the neighborhood of Hurdtown, sear the
i_;.r;' #M of {Linke Hopatcong. Here is & large iron mine, formerly
- -aaensively worked, but not now in operation, and therefors in-
,-mssible for the most part. Judging from the excavation made,
- thabell of ore must have been, in one place at least, from thirty
s, - Prrty foet in width. The strike and dip are the same as usual.
i “n6cimens were collected of the ore, from masses lying outside
¥ -ine, and a number of miscellaneous specimens picked up

from the heaps of rubbish.
““ The ore specimens found present various appearances ; some

_ Reavy, hard and granular, sometimes exhibiting distinet cleav-
} ' Ogew; some containing considerable apatite, others a little horn-
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blende ; some is ‘shot ore;’ some specimens are jointed, the
faces produced by the joints being coated with films of pyrites.

% The miscellaneous specimens include a great variety of ma-
millary incrustations of wax-yellow and cream-yellow chalcedony
in fisgures in magnetic iron, some of which are very beautiful ;
sometimes o lenticular mass of magnetite is enclosed in laminated
chalcedony, and partakes itself of the laminated structure of the
latter, while similar masses of chalcedony are in like manner en-
closed in laminated magnetite.

. ¢ Other specimens are masses of translucent quartz, contain-
ing seams and strings of magnetite ; mixtures of large crystals
of magnetite and pyrites in feldspathic gneiss ; masses of nearly
pure black hornblende ; magnetite with a coarse crystalline struc-
ture, and many of the faces of the crystals coated with thin folia
of pyrites ; seams in feldspathic gneiss, composed of mixtures of
pyrites, sometimes in cubes, with magnetite in rounded nodules
gimilar to those deseribed below, found at the phosphate of lime
locality ; together with others, not important enough to occupy
space in description.

% The HurDTOWN PHOSPHATE oF L1ME locality. This celebra-
tedlocality is situated a mile or 50 in a gouthwesterly direction from
the Hurdtown mine, nearer to the bank of the lake. Although
not properly an iron mine, it evidently belongs to the same claes
of formations as the iron mines of this region ; there is,fbesidw,

a great deal of magnetic iron at this locality, and its descnpﬂ
 is therefore introduced here. el

¢ At the time of my visit, however, the mine Was not'in ope-
ration, 8o that the excavations were all filled with water, ..
could not of course be entered. My examinations, thereirs
were necessarily confined to the materials lying upon the sur @5 .
from which a large number of very interesting specimens wors
obtamed

¢ The prineipal species of minerals found in this formatmn ure
apatite, or phosphate of lime ; pyrrhotine, or magnetic pyrites; #
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common pyrites ; magnetite, or magnetic iron; feldspar; and
hornblendo ; occasionally, also, mica, quartz, and calcite.

“(a.) The apatite is found in irregular secams in o pure state,
either tranaparent and greenish, or of a fine amber color, gener-
ally possessing the crystalline cleavage distinetly, and appearing
frequently in distinct and terminated hexagonal prisms of all
gizes, up to several inches in diameter. These crystals most
ususlly, however, have rounded edges and angles. It is fre-
quently opaque also, aud stained very much with limonite, pro-
ceeding from the oxidation of the pyrrhotine with which it is
usually intermixed. The most heterogeneous mixtares are found
everywhere, consisting of two, three, four, or all of the minerals
above mentioned, in masses-and crystals of all sizes, The apa-
tite, however, i3 occasionally found in masses of considerable
size almost fres from admixture; and consisting of a congeries
of crystals of various dimensions, which have very little mutual
cohesion, snd such masses crumble into fragments beneath the
lightest blow of the hammer. The erystals themselves also pos-
sess little solidity, cleaving with such ease that it is almost im-
possible to get one out unbroken. The cleavages are sometimes
curved. The best crystals are usually found imbedded in masses
of the pyrrhotine.

“(b.) The pyrrhotine iz very abundant, and is very highly
cleavable in structure, showing cleavages several inches across,
and sometimes bent and curved. Like the apatite, it is very

"frangible, and cleaves with great ease. This is probably due, in
part at least, to oxidation. It -occurs, sometimes, in masses
of large size, almost free from pther minerals, but usually con-
tning more or less apatite diffused through it, generally in the
form of rounded nodules, but sometimes in crystals, A chemi-
cal examination will be made of this mineral,

“{e.) The common pyrites is less abundant than the pyrrho-
tine, and occurs mixzed with the latter, and in strings, bunches,
and seams, associated with every other mineral of the mine. It
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was exemined for copper and none found, but the analysis indi-
cated the presence in small quantity of some other metal besides
iron, and the examination will therefore be repeated as soon as
time will permit. : :

“(d.) The magnetite occurs usually in imbedded nodules
which are mostly irregularly spheroidal in shape, and have
smooth or striated surfaces, the striz corresponding to a lami-
nated structure or cleavage which pervades the mass, by virtoe
of which it cleaves into thin plates. The similarity of this
cleavage to that of the pyrrhotine, the rounded and irregular
form of the nodules, and above all, the fact that it is frequently
imbedded in the pyrrhotine, suggest that it is in all probability
o pseudomorph after the latter. Magnetite is also found in
seams and bunches in the rocks of the mine, in masses of apatite
and elsewhere. _

“{(e) The feldspar of the mine is of a rather curious and un-
usual character. Thus its cleavage surface O is very brilliant
in lustre, much striated parallel to 4 %, and has also a very curious -
curved or wavy appearance, the waves being apparently in the
direction of one of the cleavages I.  Such cleavages frequently
appear having o diameter of several inches, The feldspar ig
sometimes of o greenish color and has a smoky translucency. It
has occasionally a play of colors on its surface somewhat similar
to that of labradorite, but as nearly as could be determined by
means of the common goniometer, a difficulty being here ocea-
sioned by the wavy surfaces before mentioned, the angle 0! i ¢
= 90 deg., and unlike labradorite it appears to be unattacked
by concentrated chlorohydric acid, so that it would seem to be
orthoclase. An analysis will be made. ‘

“The other minerals of the locality do not possess any special
interest. The hornblende is of a dark green color and sometimes
appears in very large crystals, and is frequently mized with a
green transparent or translucent apatite. Small crystals were
observed in places, which seemed to be garnets.”
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NorLaxD MixE, situated two miles and a half southwest of the
Hurdtown mine on Noland Point, Hopatcong lake. It bhasbeen
worked to the depth of forty-five feet, and one hundred and sixty
yards on the surface. The deposit is from three to four feet
thick, and dips 70 deg. southeast. It is composed of a highly
magnetic ore mixed with grains and crystals of hornblende, feld-
gpar, and quartz. The wall-rocks are hornblendic and mica-
ceous schists, coinciding in strike and dip with the ore deposit.

The following is an extract from Mr. Wurtz’s Report on
the Chemical and Mineralogical Department : '

¢ RosgviLte Mine.—This mine is at Roseville, Byram
Township, Sussex County, between three and four miles ina
southeast direction from Andover. It has been worked at
intervals for four or five years by the Trenton Iron Company..
There are two principal openings, at each of which a very con-
».. siderable mass of ore has been extracted, and which are both
B “open excavations, no underground workings having yet been
undergakeu. The ore-bed or rather the two ore-beds, for they
modt probably distinet, at these two excavations, which are
Lioul 30 Tundred yards apart, are interposed as usual betwoen
"W HREYE the gueiss rock, but the horizontal axes of the two
beﬂt &re by nv mesds pa.ra.lle] forming on the contrary an angle
m{h eagh piher.of ‘Sprobably 45 deg. This is due to a remark-
ablecurvaturg: in | the outcropping edges of the strata, so that
while ths.rore wut uly excavation hag its longer diameter in 2
direction o boui:N N. E., and 8. 8. W. ;" the more northerly
lies about N. N. 'W., and S. S.E, At both of the openings the
walls of the beds seem vertical at the surface, but at a depth.of
thirty feet, which is about the depth of both excavations, the
dip appears in each case to change to a steep angle towards the
E., the beds at the same time becoming narrower. The forms
and mode of occurrence of these two ore-beds seem to be quite
anomalous, and to present an important departure from the
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general rule. At the southern opening the excavation, repre.
senting of course the mags of ore which has been mined, deduct-
ing that of one or two interstratified seams or © horses’ of rock
of small dimensions, is about twenty-five feet in width on an
average; over thirty feet in maximum depth, and probably one
- hundred feet long, and here, both the N. and S. limits of the
| deposit (at the surface) seem to have been reached. At the N.
opening, the excavation seemed a few feet wider, over thirty
feet in depth at the N, extremity, and one hundred and fifty feet
long. At the N. extremity of this opening at the time of my
visit, ore was being broken out, and there appears, from the )
strong attractions found upon the surface, to be still a consider-
able body of ore lying in a direction N. of the present work-
‘workings. At a point about one hundred yards to the S. of the
S. excavation, another seam of ore appears but two or three feef
thick, from which a few tons of ore have been taken.

‘'The specimens obtained include the ore found in the small.”
seam lagt mentioned ; oro from the S. excavation; speci 5 1
illustrating a section across the bed at the N. extremity of g
N. excavation, besides a large number of miscellaneousgpeaimes, . /Y.*
many of which are of great besuty and interestif.o r.o o F
cal point of view, and will be ornaments to the Sb%uu% /

“(1.) Specimens illustrating the mﬁﬁ abotc kb,

“(a.) Orefrom the E. side of the be:i;\qﬁib‘_h 18 & eompact hard

magnetic iron, mized with considerable hornblende-dnd some
. . . s Y s
pyrites. Sometimes also it contains intermixed calcite.

“(.) Ore from the middle of the bed, which is'like (a), but
with less pyrites and hornblende, and no calcite.

“{¢c.) Rock forming & ©horse’ in the ore-bed mear the N,
wall, which is principally composed of white erystalline calcite,
usually mixed with hornblende and magnetite in crystalline

. grains. The calcite has frequently a deeply and curiously stri-
ated surface, which gives it a columnar appearance. A soft

a
”
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green mineral is also frequently present which regembles serpen-
tine, but contains little or no water and is ingoluble in acids, and
may be tale. '

¢ (d.) Ore from the W. side of the ‘ horse,” which is similar in
composition to (), but is granular in structure.

«(9,) Miscellaneous specimens from N, opening.

“(q.) JAsbestus, a highly interesting variety, of a light bluish
green color, with continuous fibres of very extraordinary length.
One specimen obtained presents straight fibres twenty-five inches
long, and o large slab, which was presented by Mr. Richard
George, superintendent of the Andover mine, is compoged en-
tirely of straight fibres twenty inches long, measures fifteen inches
across, and about three inches in thickness. These fibres are
rather brittle, being flexible only when split up to & considerable
degree of tenuity, They are gometimes much bent and distorted.
A qualitative analysis showed the presence of silica, of much
lime and magnesia, the former apparently in greatest quantity,.
gmall quantities of alumina and water, a trace of iron, and 2

doubtful trace of zine. It frequently contains white transparent.

calcite diffused through it, and sometimes a large mass is com-
posed internally of calcite, with but a superficial coating of
asbestos. A complete analysis of this interesting mineral will
be made.

“(p.) Calcite. This mineral occurs in various forms, in
large crystals and finely granular, opaque and perfectly trans-
parent, colorless and of a dark red color. It contains no mag-
nesia.

“ (c.} Epidote; in beautiful green crystals frequently of con-
siderable size, imbedded in seams in a hornblendic rock which
are composed of beautiful crystals of calcite, sometimes perfectly
transparent, of large size, and with curved cleavage surfaces, al-

though containing no magnesia. These are among the most.

beautiful specimens found at any locality dux-ixig’ the season.
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“(d.) Garnet,in small dodecahedrons of g light hair-brown
color, with bovelled edges. It is generally associated with the
epidote and with calcite having curved cleavages.

“{e.) Mica. The variety commonly found here has flexiblo
and non-elastic laminz, presenting a grey color by transmitted
light. This variety forms large masses, in which the lamination
i8 not parallel, but arranged in all directions very confusedly.
Another variety is quite abundant which presents small hexagonal
Plates of a dark chrome-green color by transmitted light, and re-
«quires further examination. The latter generally occurs in o
rock composed of & mixture of green feldspar and white caleite
in erystals of considerable size.

* Other miscellaneous specimens from the N. excavation are
% black crystalline.hornblende rock, containing seams of pyrites
@ quarter of an inch wide, and other seams of erystallized caleite
and garnet; a bright red colored calcite, arranged in alternate
bands with the soft green taleoid mineral mentioned under (1 ),
the whole forming a seam in translucent quartz, which is also
mixed with the green mineral ; a rock composed of white and
dark red finely granular calcite with the above green mineral ar-
renged in alternate bandg 3 a rock composed of a mixture of
white calcite, an olive-green translucent feldspar and magnetite,
in small erystals.

“(8.) Ore from the south excavation, which is composed of
irregularly crystallized grains of maguetite, mixed with a green
soft altered hornblende and considerable pyrites. It has seams
filled with asbestus.

“(4,) Miscellaneous specimens Jrom S. excavation.

¢ A rock composed of calcite which presents cleavages several
inches in diameter, the surfaces being striated in three directions,
these three systems of strie corresponding to three systems of
parallel cleavage planes, perfectly independent of the crystalline
<leavages, and eaiily distinguished from them by presenting dull

-
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surfaces, The crystalline cleavages are usually curved, no mag~
nesia being present. Magses and strings of magnetite are found
in thig rock, and some specimens contain a brown opaque calcite,
associated with light hair-brown garnet.

. ¢ Varieties of hornblendic gneies, one of which ig entirelj com-
posed of a mixture of erystals of brilliant black hornblende and-
bright green epidote, presenting a very beautiful appearance ;
another a mixture of black hornblende and white feldspar, with
gseams of green epidote, and containing some caleite, a8 indicated:.
by effervescence with acids ; another entirely composed of bril-
liant black hornblende in small erystals which lie in every possi-
ble direction, making beautiful specimens.

¢ (5.) Ore from the opening S. of S. excavation, which is hard,
compact, and containg some pyrites.”’

% SiLveER Ming.—This locality is upon the Sussex railroad,
between Andover and its terminus at Waterloo, being between
two and three miles distant from the former place. The prin-
cipal opening is two hundred yards or so west of the railroad. It
ig of small extent, and the place is only of interest from the peci~
liar character of the seam of ore, which is of considerable size,.
although from its great irregularity no distinct idea as to its
width could be arrived at. '

%1t is really and truly a sulphur mine, magnetic iron being of
very rare and subordinate occurrence in it, and the whole mass
of the bed being made up of irregularly mingled masses, seams
and bunches of pyrrhotine, pyrites, and a dark green cleavable
mineral not yet made out with certainty, The quantity of
pyrrhotine obtainable at this locality is quite large, if it should
ever become of any value for manufacturing copperas or other
purposes. The pyrrhotine is generally associated with more or
less pyrites. A mica was also found here, in plates two or three
inches in diameter, frequently decomposed, and one distinctly
hexagonal plate was found evidently belonging to an oblique sys-
tem making the species muscovite. It has cleavages at right
angles to the faces I I.

NEW JERSEY GEOLOGICAL SURVEY |



174

“Hagoerry MiNe.—This mine is one mile and a quarter in o
northeasterly direction from Stanhope, near the road leading from
that place to Hopatecong Liaké. The shaft was nearly full of
water so that no examination could be made of the ore in situ,
but many interesting specimens were picked up on the surface,
Among them were large masses of cleavable pyrrhotine, or mag-
netie pyrites like that found at the Hurdtown apatite locality,
and at the Silvermine. This appears to be the predominant
mineral at thelocality, and occurs in admixture with magnetic
iron, also cleavable, and polaric, and contains besides small
nodules of phosphate of lime, sometimes transparent and amber
colored as at Hurdtown, associated with pyrites in black horn-
blende.

¢ Also a dark green feldspar resembling that found at Long-
core’s mine and at Hurdtown, mixed with quartz, and associated
with pyrrhotine.

“Pyrites in seams, irregular strings and bunches, mixed with
magnetite, black hornblende and apatite.

‘A micaceous gneiss, containing much feldspar, magnetite,
etc., the mica having a peculiarly brilliant black lustre, and o
mirror-like appearance, and its laming, being arranged in an
approximately parallel manner, give the rock a very singular and
brilliant appearance. - The olive-brown color of this mica is so
deep that the thinnest films are barely translucent.

“ A rock composed of an intimate mixture of this brilliant
mica with pyrrhotine, black hornblende, and 2 green quartz.”

Stawnope Mivg.—The mine is situated in a ridge about seven-
eighths of a mile north of Stanhope, and about four hundred
yards E. N. E. of the turnpike from that place to Newton.
The first workings that Were mado there, about sixty-five years
ago by Mr. Jonathan Dickerson, are now filled in. . The ore
taken out at that time was smelted at the Lockwood Forge. It
was afterwards worked by Mr. Simeon Dickerson. The iron
from this ore wag manufactured into scythes, and was considered
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véry suitable for this purpose. Somoe five years since Mr. Ed-
win Post made an opening from twenty-five to thirty feet in
depth, about three hundred and fifty yards south-southwest of
the old mine, and took out several hundred tons of ore, when it
was abandoned on account of the occurrence of a vast amount
of pyrites. Tho ore-is composed chiefly of magpetite, iron py-
rites and a little hornblende. In some portions of it the pyrites
enters sparingly, while in others it constitutes about one-fourth
of the whole.

The wall rock is hard and cornpact, consisting of hornb]ende,
feldspar, graing of magnetic iron ore, pyritcs, and a small por-
tion of quartz.  The first is the most abundant constituent;
and the feldspar and magnetic iron ore, each compose about one-
fourth of the whole.

“Lowrance Minve.*—This mine is situated in Roxbury
Township, Morris County, one mile and a quarter N. N. W. of
Stanhope. Here are one or two small openings on one of two
parallel seams which were traceable by their attractions for some
distance ina N. E. and S, W. direction. The holes made wero
80 blocked up with rubbish that I could form no accurate idea
by actual examination, of the nature of the formation, but from
geveral .circumstances, such as the contour of the ground, the
appearance of the ore, which though pyritons, did not seem to be
valueless, and the distance to which the attractions could be
traced, the place was judged worthy of further examination.

“The specimens found here comprise the ore, a heavy com-
pact magnetic iron, containing a small quantity of pyrites; and
pieces of black horablende rock incrusted with transparent opal.

The Mount Olive Mines.

“ Thege comprise a number of openings, situated in the vicin-
ity of Mount Olive, Roxbury Township, Morris County, a fow
miles in a southerly direction from Stanhope. The principal
ones visited were as follows, in the order of their nearness to

* Extracted from Mr, Wurtz's report.

NEW JERSEY GEOLOGICAL SURVEY



176

Stanhope: Osborn’s mine, Hills’ mine, Drake’s mine, and Ste-
vens’ mine, and there are a number of other openings which have
been less explored, to which no distinct names have been given.

‘¢ All the seams of ore known in this vicinity were discovered
at different recent dates, by Mr. Anthony A. Drake, of Mount
Olive, to whom I am indebted for many of the facts given in re-
gord to theso mines. The different mines will be described in
the order in which they are mentioned above.

“The Ospory MINE is situated about three miles from Stan-
hope, on the road to Mount Olive. It was discovered in May,
1848, and opened immediately upon its digcovery. The strike of
the ore bed is from N. E. to S. W., and its dip probably 45 deg.
to the 8. E. The workings, which cross the road, extend to a dis-
tance of bat fifty feet along the ore bed, and to a depth of twen-
ty-five feet, the ore having been reached at the depth of nine
feet below the surface, and ,were suspended on account of the
influx of water, and want of machinery, or adequate water power
in the vicinity, for pumping it out. The mine ig so situated, in
the midst of a nearly level expanse of couatry, that in any op-
erations that may be hereafter attempted, the drainage must be
accomplished by steam power. The ore-bed where opened was,
at the surface, as stated by Mr. Drake, from ten to fiftcen feet
in width. Specimens of the ore were obtained, which is mag.
netic iron, mized with considerable limonite and decomposed
feldspar. It is somewhat polaric.

“ HiLrs’ Mive,—This lies half a mile or more in an easterly
direction from the Oshorn mine. It was discovered in August,
1854, and was opened immediately. The seam of ore, which
appears at the place where opened to be five or six feet wide,
and to dip towards the southcast at an angle of perhaps 75 deg.,
can be traced by its attraction to a comsiderable distance both
to the N. E. and'S. W. of the opening. The shaft which was
bemg sunk at the time of my visit, bad reached the depth of
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twenty-five feet. If the mine should be found worth working,
it is contemplated to obtain power for pumping the mine, by
erecting a water wheel on o small stream which runs through a
shallow valley, a few hundred yards to the south,
-%¢ Specimens of the ore were obtained, which is a mixture of
magnetic iron considerably decomposed, with a very large bulk
-~ of altered feldspar and some limonite. It resembles the. ore of
....Osborn’s Mine, though much more impure, and like it is some-
- what. polaric. Masses of white altered feldspar, sometimes
. associated with quartzand decomposed hornblende appear in g;'eat
quantities among the rubbish thrown out of the shaft.

. “Dmaxe’s Mine-—Is situated on the property of A. A. Drake,
Esq., of Mount Olive, probably two miles, or more, S. W. of
Hilt’s mine, and was discovered in Sept., 1854.- The seam of
ore is on an average about five feet thick, strikes N. E. and S.
W., and dips to S. E. about 45 deg. 'The seam hag been opened
to a distance of about one hundred feet, and to a depth of about
eighteen feet below its outerop. Not being worked at the time
visited. Specimens were obtained of the ore, which is very strong-
ly polaric, quite pulverulent, mixed with much decomposged
feldspar and stained with limonite.

“ Stevens’ Mine—Was discovered in December, 1848, and
is situated probably a quarter of a mile or more S. W. of Drake’s
mine, on a geam of ore striking from N. E. to S. W., which
geems to be about in a line with the seam of that mine. The
dip is about 45 deg. to S. E., and the workings extend about
ninety feet along the seam, whose width at the S. W. end of the
workings is two feet, in the middle about four feet, and at the
N. E. end about one foot. After going down from fifteen to
twenty feet from the surface of the seam, the ore becomes so full
of pyrites as to be not worth mining, so that this is the limit of
the workings in depth. The specimens collected comprise the
hanging v;;l], foot wall and two varieties of 'the ore.
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»» (@) The hanging wall is a finely granular mixture of feld-

"spar and magnetite.

% (b.) The mass of the ore is strongly polaric, very frangible
and pulvernlent, highly decomposed and mixed with much lim-
onite and decomposed feldspar. Some of it iz, however, quite
heavy and rich.

“(c.) A considerable portion of the ore is similar to the above,
but 8o highly polaric ag to form the most powerful "loadstones
that T have ever met with from any locality. A piece of about

a pound in weight will lift a tenpenny nail, and if properly
moanted would of course do much more.

% (d.) The footwall is principally composed of sltered feldspar,
but contains also much magnetite, and is much stained with

-~ limonite. The feldspar contained in it is apparently much more

_ decomposed than that in the hanging wall.

¢ On proceeding northeast from Stevens’ mine towards Drake’s
minc, a number of other openings are encountered, upon a scam
of ore which is apparently a continuation of that at Stevens’ mine,
and which crosses the property of John Drake, of Mrs. Solomon,
and of Charles Solomon. On the property of John Drake, where
this seam of ore was first discovered in December, 1848, and
where it was first opened immediately upon its discovery, imme-
diately adjoining Stevens’ mine, is an opening from which speci-
mens of two varieties of ore were obtained, namely, fiom near
the surface and from o few feet below, containing pyrites.

“(q.) Surface ore ; similar to that of Stevens’ mine, but con-
taining, it may be, less feldspar.

(.Y Ore from bélow ; very heavy and dense, the pyrites be-
ing diffused through it very wuniformly in small strings and
bunches. It’is not at all, or at most very feebly, polaric.

" ¢ The next opening, but o few yards farther northeast, is on
the property of Mrs. Solomon, and the ore here is very similar
to the above, but less polarie.

t Some hundreds of yards farther northeast, on property of
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‘Charles Solomon, are several openings, and at one place two side
by side, which are evidently upon two distinct parallel geams of
ore. Specimens were obtained of the ore from each opening.

“(a.) Ore from the northwest seam ; similar to that of Ste-
vens mine and the other openingsrsouthwest of it, and-may there-
fore be on a prolongation of the same seam, but contains less de-
composed feldspar, is less polaric, and denser.

¢(d.) Ore from the southeast seam ; denser still, and more
compact than (a), but still containing decomposed feldspar ; pos-
gesses little or no polarity.

““On attentive examination of the ores of this Mount Olive
district, there appears to be a great similarity in character among
them. Thus they all retain indications of having been subjected
to jntenge chemical action, being impregnated with limonite and
associated with highly altered feldspar. On examination of the
gmall opening called Stevens’ mine, the only one now in operation
in which the exeavation has been carried to sufficient depth to
expose the structure of the formation, throws considerable light

.- upon the cause of these appearances. Wo there seo distinctly
that the whole seam has formerly been loaded ‘with pyrites,
which for o few feet below the surface, or as far as the action of
atmospheric oxygen in solution in infiltrating waters could ex-
tend, has been removed by oxidation, and a quantity of limonite
only left to indicate its former existence. Now, considering the
large quantity of limonite found associated with all the other ores
of this section, analogy leads us irresistibly to the supposition
that in all probability the structure of the other seams is the
same, and that after descending below a point which is probably
at or about the water-level of the locality, they will be found to
be pyritous to a greater or less degree.

179

“ Mansn’s Mink. —Tlns mine is situated upon Schooley’s
Mountain, Washington Township, Morris County, probably a
quarter of a mile from the Heath House, a few rods to the right
hand of the road leading to Hackettstown, There are two open-
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" ings here within a few yards of each other, from one of which ore
was being taken out at the time of my visit. The deposit of ore-
here does not by any means present the symmetry in strike and:
‘dip which is usually found, and from the excavations T could not.
~“faké’ out accurately the fofm of the deposit. ' Specimens were
" 6btained of thé ore and some of the associated rocks.
¢ The ore is & hard, compact, very tough  mixture of a'nearly
amorphous ‘magnetite with crystals of black hornblende, and is
much stained by limonite.
 The -miscellaneous specimens comprise hornblende rocks,
‘ gbretimes composed of large crystals, highly pyritifetons, and
| covered with efflorescences of soluble ferruginous salts’; afeld-
| “spathic rock, composed of large crystals, much altered'and stained
with limonite; an altered feldspar which presents wonderfully .
"* acourate imitations of chips of rotten wood.
“ About & quarter of a mile in an easterly direction from
* Marsh’s mine lies another opening, of small extent, called ¢ Dick-
iheon’s mine,” upon an ore-bed of similar.character. Specimens
of the ore appear to be similar to those of Marsh’s mine, but con-~
tain more hornblende and are still more amorphous.

Mines of the Ringwood, Copperas, Splitrock, Hibernia, Mount
Hope, Mount Pleasant, and Mount Ferrum mountain range.
Tae Rinewoop MiNes.—These mines are situated in & series
of hills varying in height from one hundred and fifty to three
bundred feet, and lying about one mile west and west-southwest
of the village of Ringwood, Passaic County. They comprise
eight distinct mines, besides several smaller openings, which
were, for the most part, worked previous to the Revolutionary
war, by the ¢ London Company,” who smelted the ore at several
forges and furnaces in Passaic and Morris counties. Subse-
quently they passed into the possession of the Ryerson family,
and in Ootober, 1858, were purchased by the present owners,
% The Trenton Iron Company,” who have worked some of them
very extensively since that time. -
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One of theso mines, known 83 the Oax MiNE, ig situated on
the southeastern slope of “ Hope Hill,” about one mile and a
half northeast of the * Hard,” * Blue,” and * Mule ” mines.
It wag opened by the London Company in 1762 or *63, and, was,,
when they discontinued operations, about thirty feet deep. Af-
terwards ‘Mr. Jacob N. Ryerson worked it thirty feet deeper ;
gince which time it has been abandoned, and is now filled with
water. to the mouth of the level driven into it. The ore occurs in
the form of an irregular deposit, occupying a vertical position, ,
with o strike about N. E. by S. W., and & pitch in the former
direction at an angle of 55 deg. _ It is of a black color, having a
bright metallic lustre ; of a.compact granular structure, and for,
the most part quite pure, ‘containing a small quantity of quartz ,
and feldspar in grains, the latter in a decomposed state.

There are several openings at the south and southwest of the
Qak mine, which were made by the London Company ; but a
comparatively small quantity of ore has, however, been taken
from them. 'This ore is generally quite pure, and like that of
the Oak mine, pitches beneath a capping of rock to the north-
east. It varies in thickness at these openings from five to ten .
feet. ‘

The PerErs Ming, another of the group, is situated one mile
northeast of the Blue Mine, and was opened previous to the Rev-.
-olution by the London Company, who worked it very extensively..
They sunk several shafts, and drove in an adit-level from
the base of the hill. It is cstimated that they took out mot.
less than fifty thousand tons of ore. Fighteen years ago Mr.
Jacob N. Ryerson cleared out the old shafts and adit, and took
.out about one thousand tons of ore. The London Company, in
working the mine, took out only that which contained the fewest
impuritics.

Another of these mines, known as the CarLer Mixng, is sit-
uated at the southeastern base of a low hill, half a mile
northeast of the Blue Mine. It was opened by Robert Erskine,
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_the agent of the London Company, by whom only a small por:
tion of ore was taken out. About four thousand tons have since
been removed from it, and smelted at the furnace of Horace
Gray, Esq., at Pompton. The deposit is from sixteen to twen-
ty feet in thickness; the opening is from twelve to fourteen feet
in depth, and about seventy in length. At the southeastern side
of the opening is a narrow ‘horse,’ next to which there is ore, a
fow feet in thickness; very soft and much inclined to crumble.
This is likewise the case with all the ore near the surface; but
on descending it becomes firmer in structure, and contains fewer
impurities.  On the southwestern part of the opening feldspar
ig quite abundant; in other parts it occurs miingled with quartz ;
and near, and at the surface containg rounded particles of phos-
phate of lime. About seventy-five yards to the N. N. E., in
low ground is another opening, where the same kind of ore
occurs,

The NEw or Woop Mixg, about four hundred yards north-
east of the Blue Mine, was opened during the winter of 1854,
by the Trenton Iron Company, who have taken about three hun-
dred tond of ore therefrom. The deposit is twelve and a half
feet in thickness, including five feet of rock intervening between
its two parts, the northwestern of which is two and a half feet
thick, and the southeastern five feet thick. The ore pitches
down towards the northeastat an angle of 30 deg., and dips at
88 deg. to the sontheast. It is of a compact, granular struc-
tare, of a black color, possesses congidérable lustre, and contains.
a very little hornblende, together with seams of translucent
quartz. The wall rock upon the southeest side, is a coarsely
granular mixture of feldspar, quartz, hornblende, magnetic
iron ore, and epidote. That upon the opposite side is syenite,
consisting of flesh-colored crystalline feldspar, hornblende, and
more or less quartz and epidote.

The BLue Ming is situated about one mile west-southwest
of Ringwood. It was opened by Mr. John Ryerson, who worked
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it to the depth of sixty feet, and from one hundred and ten to
Onecimndred and fifteen in length. In 1858 the Trenton Iron
Company, under the direction of Mr. Philip R. George, com~
menced working it, and by November, 1855, sunk 2 shaft to the
depth of one hundred and thirty feet, at which depth it has been
worked, sixty feet northeast, and fifteen feet southwest of the
ghaft. A tunnel was also driven one hundred and seventy- five
feet in length, from the southeastern slope of the hill, striking
the deposit about thirty feet below the surface. Since October,
1858, about six thousand tons of orc have been taken from this. -
mine. . It occurs in the form of an irregular deposit, with a

gtrike about N. E. by S. W., and a vertical dip. Its thickness

varies from ten to twenty feet, and is greatest about one hun-

dred and twenty feet from the surface.

The ore is massive, of o light blue color, possesses & bright
metallic lustre, and conteins a small quantity of light green
hornblende, with very small graing of light grey quartz. Iron
pyrites also enters into it sparingly. Itis traversed by joints
running at right angles to the strike.

Tae Mure Mine.—This mine is situated about thirty vards
south of the shaft of the Blue Mine. It was opened and worked
about sixty feet in length, and forty feet in depth, by Mr. Jacob
N. Ryerson, but for the last twelve or fourteen years nothing
has been done.in it.

The ore occurs in the form of an 1rregular deposit, from four-
teen to twenty feet in thickness, in a vertical position, and piteh-
ing beneath a capping of rock to the N. N. E., at an angle of
from 40 to 50 dogrees. . A few feet beneath the surface, at the
N. N. E. part of the workings, it divides into two branches, the
one continuing in that direetion, and the other turning to the
north, towards which point it has been worked about twenty-five
feet, and to the depth of thirty feet. .

The north northeastern branch continues, probably, across the
tunuel leading into the Blue Mine.
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The ore is of a blue color, highly magfetic, and posscasing o
metallic lustre. In texture it is compact, occasionally incline
to crystalline. It is nearly free from impurities, containing a
little hornblende,fand near the rock capping it, a small propor-
tion of phosphate of lime (apatite.) This latter mineral ig of
a yellowish white color, and of a slightly resinous lustre, and
oceurs in rounded particles, generally very small.

The rock capping the ore is an aggregate of grains of white
feldspar partially decomposed, black crystilline hornblende,
and small scales of black and brown mica. A small portion of
it contains grains of magnetic iron ore, with a little epidote.

Tue Haro Mive.—This mine is situated thirty yards south-
west of the Blue Mine, and has been worked to n depth of one-
hundred and seventy-five foet. Fifty feet of this distance have-
been sudk by the Trenton Iron Company; and at that depth
they have worked it fifty feet southwest, and one hundred feet
northeast of the shaft, and have taken out about fifteen hundred
tons of ore, most of which has been used at Pompton, When vis-
ited, the mine was temporarily abandoned, and partly filled with -
water, 5o that a detailed and satisfactory examination could not
be mede at its lower portion. The general character, both of
the ore'and rock, with their relative position, was determined '
from the part exposed. )

The ore occurs in an exceedingly irregular deposit, the general
strike of which is sbout N. E, by S. W. At the shaft it is divi-
ided by an intervening rock (“horse’”). Like that nt all the oth-
er mines in thig gection, it pitches to the N. E. beneath the rock.
At the southeast termination of the mine, at the junction of the
oro and rock, it has been worked down at an inclination of 60
deg. It is of different degrees of purity. Thatfrom the branches
of the deposit, next to the ““horse,’’ is of a bluish black eolor,
with a bright metallic lustre, is massive and compact in strue-
ture, and contains more or less phosphate of lime, feldspar, epi-
dote, and pale green hornblende. That from the bottom of the
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shaft contains o much less proportion of these minerals. It is
highly magnetic, and in some parts contains traces of titanium.

The rock of the ‘“horse” is composed of yellowish white
compact feldspar, light colored quartz, hornblende and yellowish
green epidote, all cecasionally intimately mixed with scales of
greyish white mica, and numerous grains of magnetic iron ore.
The first three are most abundant, and in about equal propor-
tions.
~ The wall-rocks vary considerable in character, though they
resemble, for the most part, the rock of the ‘‘horse.”” In some
parts the mica is quite abundant, while in others it is compara-
tively scarce, and unevenly scattered through the rock.

Tre Caxnox Mine.—This mine iy situated about eighty
yards northwest of the Hard Mine. The intervening rock is
gueiss and hornblendic slate ; the former a somewhat coarse ad-
mixture of hornblende, feldspar and mica ; the latter consisting
of yellowish white feldspar, light grey quartz, light green horn-
blende, and more or less magnetic ore in grains.

Within an area of one hundred and twenty-five feet, by about
on¢ hundred, there occur not less than four deposits of ore,
though doubtless some that appear to be such, are but branches
of a single deposit. '

The first deposit occurs at the southwestern part of the open
works. 1t is twenty-five feet in length at its outcrop, and ten
in thickness. Tne Trenton Iron Company have opened here,
and taken out about two hundred tons of ore.

The second deposit is in the southeastern side of the works,
ang is fifty feet in length, by thirty-four in thickness. A long
time since an opening was made into it to a depth of from twen-
ty-five to thirty feet, but is now filled with water and rubbish.

The third and fourth deposits occupy the northwestern part
of the open works. The extreme northwestern of these is thir-
teen feet thick, and sixty feet long; the other is twenty feet
Vhick, and fifty feet long. They were opened and worked to a
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depth of from twenty-five to thirty feet by the Londen Company:

The ore of this mine is of both light and dark blue colors,
highly magnetic, of a metallic lustre, and varying in structure
from finely granular to coarsely crystalline. This change in
structure is obgerved to occur withia very small limits; some-
times the granular changing to crystalline within o few inches.
It is not entirely free from impurities, small proportions of
quartz, feldspar, epidote, etc., entering into it. It also contains,
sparingly', iron pyrites. The ore occurs =alse in graing ar-
ranged in lamina through the rock, increasing in it proportion,
at various places, until it constitutes the whole mass.

About twenty miles southwest of the Ringwood mines, is the
Mount Hope Tract—one of the earliest opened and most extensive
series of deposits in this metalliferous belt. And between the
Ringwood and Mount Hope tracts, are other extensive deposits of
ore, as those at Split Rock, which will be considered in & future
report.

The Mount Hope Mines,

The Mount Hope mines are situated in and near,Mount Hope,,
three miles northwest of Rockaway. Thero are, in all, nine de-
posits : four in Mount Hope, three in Hickory Hill, and two in
Mount Teabo, all of which belong to the Mount Hope Company.
The oldest workings are in what is called the “ Open Work,”
“ Jugular,”” or ¢ Mount Hope Vein,” formerly known ag the
Mount Hope Blue Mine. These old workings, consisting of two
inclined planes, carried down at an angle of 25 degrees, to the
depth of one hundred feet, are about to be cleared out and en-
tered, by means of an adit, now being driven into them from the
foot of the hill. The deposit, which at its greatest thickness is
twenty feet, will average throughout about ten feet, and has a
dip generally of 68 deg.

The following are extracts from Mr. Wurtz’s report :

‘ The entrance to the mine is upon the southwest slope of the
hill, and the ore has been taken out from the surface downward,
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following the outerop of the ore-bed for some hundreds of yards
up the slope of the hill, to & considerable depth, and making an.
excavation open to the sky during that part of its course nearest
the entrance, whence the name ‘open workings,” or ‘open cut,’
by which it is known in the vicinity. The entrance to this mine,
besides being very imposing in appearance, presents several phe-
nomena which are highly instructive with reference to the struc-
ture of these formations. The strike of the outcrop is, 28
ususl, about N. E. and S. W., and the sides of tho excavation,

which are of course the walls of the ore-bed, representing:.

therefore its dip at this point are nearly, if not quite, vertical,.
although elsewhere the dip is steep towards the 8. E., as usual-
ly the case. At the N. E. extremity of this ‘open cut,’ or en-

trance to the mine, where a portion of the ore has been left.

standing above the entrance to the workings beyond, this en-
trance being only high enough to admit the cars which run upon-
the tramway, it is distinctly seen that the ore-bed iz strati-
fied, the strata being parallel to those of the surrounding gneiss-
rock. Another phenomenon to*be seen in this excavatién is wor-
thy of an allusion. The perpendicular foot wall is covered with
parallel markings, or rather furrows, resembling striation on a
large scale ; these furrows each extending continuously along the

whole visible course of the foot wall, and having a gentle incli--

nation towards the N. E.

¢ The specimens collected from this mine illustrate two sec-
tions across the formation, one at the extreme northeast stopes,.
and the other at the extreme southwest point where the ore is
accessible, or in a small cxcavation lying still farther to the
gouthwest than the great ¢ open cut’ before spoken of. Follow-
ing the usual plan, the latter will be first described.

{1.) Extreme southwest stopes. The hanging wall is highly
hornblendic and schistose, with interposing layers of brown
mica. The hornblende is in large crystals and is somewhat al-.
tered.
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¢ The ore ig crumbly granular (* shot ore *), containing a large
quantity of granules of apatite, and of limonite proceeding prob-
ably from oxidation of pyrites,

% The foot-wall is similar to the hanging wall, but: contains
-considerable decomposed feldspar and some magnetic iron. It -

is apparently more decomposed than the hanging wall.

“(2.) Extreme northeast stopes. The hanging wall was.
not exposed, and its character could not be well ascertained, nor,

Bpecimens of it obtained. .
* Ore from the southeast side of a layer of rock or ¢ horse,’

which here.divided the ore-bed, is a heavy, hard crystalline mass, .

-containing a few granules of apatite.

¢“ The horse is a compact hard mass of small crystals of feld-
gpar, with a little hornblende.

““ The ore on the northwest side of the ¢ horse’ is granular and
erumbly, and containg much green hornblende and a very large
qusatity of apatite, much more than that on the other side of the

horge. In some specimens fully half the mass appears to be this
~mineral. The differences in composition and structure of the, .
two divisions of the ore-bed on opposite sxdes of the, horse are

here especially remarkable.

“ The footwall is schistose, and composed of crystals of browa |

nnica, black hornblende, and’ white feldspar, the latter predomi-
nating in quantity.”?

Another deposit in Mount Hope, on the southeast side, i3 called
the ¢ Teabo Vein,”” which bas been but little worked. On the
northeast side, towards Hickory Hill, two or three small shafts
and levels have been driven into it; and on the top of the hill, a
shaft has been sunk on the tunnel, or adit, which is being driven
from the southeast side of the hill, at right angles to the deposits,
in order to cut all four of them. This tunnel has alrendy been

-carried past the Teabo Vein, the thickness of which, in it, is four,

feet.
Next to this deposit, upon the same side of the hill, is the
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“ Brannin Vein,”” upon which four or five shafts have been sunk
. to an average depth of thirty-five feet. This deposit is very
variable in thickness, measuring in some places seventeen feet,
and in others ¢ cutting out » {o one or two.
" The most southeasterly deposit is called the “South Vein,”?
* and-has been worked only a short distance from the tunnel. - Itg
thiickness, so far as it'has been explored, iz four feet.
~ The ore, wall rocks and miscellaneous minerals of the ‘three
Iagt mentioned deposits have been examined by Mr. Wurts at
- ‘their: intersection by the tunnel, known as the  Mount Hope
‘Tunnel,” and are described as follows :
Tue Mousr Hore Tunner.—* This is the most important
" 'mining work in this vicinity. It was' commenced with the in-
tention of cutting:tranaversely, at the lowest possible point, the
* jugular vein,” and any other seams of ore which may exist in
Mount Hope, and in the course of its progress it has cut at right
angles, within a distance of about five hundred feet, three “ore
“seams, without yet having reached the main seam. Its entrance
is at the foot of the hill on the S. E. side, and it forms the
terminus of a railroad now building by the Company to connect
with the Morris Canal at Rockaway, four miles distant. The
tunnel is of sufficient dimensions to admit this railroad and ore-
cars of a large size running upon it. Af the time of my- visit,
the tunnel had been driven in as far as a seam of ore.about five
or six feet in width, situated five hundred and four feet from itg
entrance. 'This seam, from a supposed identity with that of tho
Teabo Mine, is called the ¢ Teabo Vein,” and another smaller
seam about three or four feet wide, forming the second one eut
by the tunnel, is called for a similar reason, the ‘Brannin Vein.’
In order not to attach too much importance to these suppositions
of identity, which may not be verified by future investigation, I
shall designate the three seams according to the order in which
they are intersected by the funmel; the ‘Teabo Vein,’ being
called - the third seam; the ‘Brannin-Vein,” the second scom,
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ond another small seam, but two or three feet wide, still nearer
to tho entrance of the tunnel, the first seam. .
< Specimens were collected from this tunnel, comprising -not
only the ores, hanging and foot walls of the three seams, but also
the rock at the entrance of the tunael, and at two other points,
three hundred znd thirty and four hundred and thirty feet,
respectively, from the entrance. Tho number of miscellaneous
specimens also collected from the tunnel is large, and their
. character generally very interesting.
¢(1.) The rock at the entrance of the tunnel is & coarse-
grained schistose mixture of quartz and feldspar, the latter
being very much decomposed.. - : . . 4
¢(2.) The first seam of the hanging wall is a very much-de-
composed feldspathic gneiss, mixed with much limonits. The
- cleavages of the feldspar are quite large. .. . .~ -
' - %The ore is granular crumbly, and mixed with very much
pltered apatite. U T T
% The foot-wall is a highly decomposed coarse mixture of lnrge
crydtals of feldspar snd quartz, mixed with much limgnite. It
is more decomposed than the hanging wall. | ,
“(8.) Of the second seam the hanging wallis highly schistose
in structure, and composed of black mica and white feldspar.
-, ¢The ore has & laminated structure, and contains considerable
-apatite. It contains fissures .whose surfaces are pohshed and
resemble ¢ slickensides.’ .
 “The foot wall is:a coarsely gmnular schist, composed of
feldspar and quartz, containing particles of magnetic iron.
» ~%(4.) The rock at three hundred and, thirty feet from the
entrance of the tunnel is.a large granular; somewhat decomposed,
achistoge mixture of feldspar and quartz,- with particles of mag-
netic iron interspersed.
t (5.) * The rock at four hundred and thirty: feet from the en-
tranoe is'a schistoso mixture of green feldspar, white quartz and
~ particles of maguetic iron, containing seams of pyrites.
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“{(6.) Of the third seam the hanging wall is similar in appear-
ance to the rock last described, but of finer texture and contain-
ing pyrites in numerous diffused particles.

“ The ore is very hard, compact, and fine-grained, mized with
a good deal of quartz, and has a well developed jointed cleavage.
It frequently contains much pyrites.

“The foot wall is similar to the hanging wall, but contains
also seams of red hematite, with pyrites. 7

‘(7.) Among the miscellaneous specimens are the following :
4 ““A variety of specimens of pyrites, generally in seams in
masses of magnetic iron, these seams being sometimes as much
ag two or three inches in diameter. It is sometimes associated
with crystals of calcite. The abundance of pyrites in some of
the rubbish heaps from the tunnel leads to the supposition that
there may be seams of the rock intersected by the tunnel suf-
ficiently rich in this mineral to be made available at some future
day, whenever pyrites shall have acquired a marketable value in
this country for the purpose of manufacturing sulphur and sul-
phuric acid.

‘* A schist composed of white feldspar and black hornblende,
the latter predominating, containing large crystals of hornblende,
and irregular masses in great number, sometimes assuming the
form of rounded nodules, and presenting precisely the appear-
ance of imbedded pebbles, of a soft green mineral, having a lam-
inated structure resembling crystalline cleavage, but with dull
surfaces. This mineral has about the hardress of apatite, for
which it was at one time mistaken, but on chemical examination
wag found to contain but a small quantity of phosphate of lime
in admixture. It will be submitted to further examination.
The patches and nodules of this green mineral imbedded in the
black hornblende give this rock a very singular appearance, which
is enhanced by seams of green epidote, of very common oceur-
rence in the mass, these seams consisting sometimes also of a
mixture of green epidote and a brown mica.
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¢ Masses consisting of very irregular mixtures of large erys-
tals of apatite, sometimes several inches long and of a light
brown color, with quartz, green epidote, black mica, altered horn-
blende, and a white calcite which has a pearly lustre and curved
cleavage surfaces, but contains no magnesia. These masses
occur aggociated with a hard, compact, schistese rock, consisting
of small intermixed crystals of black hornblende and white feld-
gpar, containing seams of epidote half an inch or more in diame-
ter and of & beautiful grass-green color. In this rock are also
found, associated with crystals of apatite, dark brown mica and
calcite, s peculiar variety of pyrites in crystals, which contains
copper, but is much harder than chalcopyrite. 1t tarnishes on
fractured surfaces to bronze and irised tints. Tt msy be s new
species, and will bo thoroughly examined. But the most singu-
lar mineral here found, which can scarcely be other than a new
spocies, occurs generally intimately associated with the above
mentioned pyritoid mineral. It hag one perfect cleavage giving
surfaces of s bright metallic lustre and lead grey color. Its
streak is uncolored. Its hardness as great as that of quartz or
greater, and its weight apparently not much less than that of
magnetite. The imperfect chemical examinations which have
so far been made, have established the existence in it only of
titanie acid, alumina (?) and zinc. Fortunately one crystal, in-

- complete, though of considerable size (an inch and a half in dia-

iz

meter), was found, which will admit of the approximate measure-

- ment of some of the angles, and thus probably of the determina-

tion of the crystalline form. Whenever time shall permit, a
complete investigation of this substance will be made.

The remainder of the miscellancous specimens are generally
of less interest ; comprising seams of chaleedony associated with
pyrites in magnetic iron ; nodules of red hematite in sn irregu-
lar mixture of quartz and greenish feldspar; a schist, some of
the laminas of which are mixtures of magnetic iron and pyrites
others magnetic iron and green feldspar, etc.
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“ From a shaft sunk on the second seam of the tunne, situated
about forty yards northeast from the latter, and forty feet deep,
specimens of the ore were obtained, which is a granular and erum-
bly (* shot ore ’) mixture of magnetic iron with a very large quan-
tity of apatite in granules about the size of graing of wheat.

“ On the northeast slope of Mount Hope there are a number
of other mines, known by the names of the Clay Mine, Welch’s
Drift, Gallagher’s Cut, etc., which were not in operation at the
time of my visit, and time did not permit their examination. At
the Clay Mine were picked up among the rubbish masses of
quartz, which in places were honeycombed and full of cavities
containing limonite, and frequently lined with beautiful drusy crys-
tallizations of quartz and memmillary chalcedony. At Welch’s
Drift were picked up specimens of black hornblende schist, con-
taining in fissures a transparent violet-colored mineral which is
probably flaor spar, but is in too small quantity to be examined.
Crystals of apatite of some size were also observed here. At
‘Gallagher’s Cut, the same violet-colored mineral wag found in
small quantity in fissures, and specimens of black crystalline
hornblende were obtained, containing disseminated apatite, the
latter sometimes in crystals several inches in their dimensions.”

The Hickory Hill deposits are more to the northeast than
those in Mount Hope. The workings in them are not of great
extent, being chiefly levels driven for a short distance into the
hill. Their average thickness, so far as opened, is three feet,
with a dip of 65 deg.

| * “In the clevation lying contiguous to Mount Hope on the
| northeast are two mines known by the names of Hickory Hill
North Drift and Hickory Hill South Drift. OF these, time per-
mitted only the examination of the North Drift. Specimens of
the ore and of the two walls were obtained.

“The hanging wall is a coarsely erystalline highly horn-
blendic schist, containing some diffused feldspar and brown mica.

* From Mr, Wurtz's Report.
13
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¢ The ore is o finely granular mixture of magnetic iron and
quartz.

¢« The foot-wall is a very irregularly laminated schist, com-
posed of a mixture of variously sized erystals of greenigh black
hornblende, white feldspar, quartz and brown mica. It is some-
what decomposed.

¢ About half a mile in a southeast direction from Mount Hope
Jies & deposit of bog iron ore or limonite, said to be of consider-
able extent, covering fourteen or fifteen acres of ground and hav-
ing a thickness of from one to two feet. It lies but a few inches
below the surface, and is mixed with pebbles and other exira-
neous materials in places. The railroad to Rockaway, now in
process of construction, passes through the midst of it. Speci-
mens of this mineral were collected, and o partial analysis has
been made, which indicates the presence of much manganese,
much less phosphato of lime than those deposits generally con-
tain, no sulphur, no lime, and no magnesia. This result shows
that this ore must be of value for mixing with some other ores,
and a complete analysis will hereafter be made.

¢ In this connection must also be mentioned apother deposit
of bog ore found about one mile north of Dover, along the road
to Mount Hope, on the property of Mr. James King. The ap-
pearances presented hero are such as should encourage further
explorations. Specimens were obtained, but no opportunity to
examine them has yet been had, except to ascertain that it also
contains considerable manganese.

“ In the immediate vicinity of Dover, ag on the meadows lying
east and northeast of the village, indications of bog iron ore were
observed, and future observations will undoubtedly develop many
deposits of this substance throughout this whole section. The
great abundance of chalybeate or iron springs observed through-
out the whole of the gneiss region, of the deposits from which
these beds of bog iron ore consist, shows that there must be a
great quantity of it in vorious places. Too little sttention, in
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my opinion, has been paid to this ore throughout this part of the
.country. The menganese which it usually contains must make
it of value in many cases for mixing with the magnetic ores.”

Oa the southeast side of Mount Teabo there are two deposits,
upon the property of the Mount Hope Company, both of which
have been extensively worked. Ono of them has, however, been
temporarily abandoned. Upon the other, which is called the
‘¢ Elizabeth Vein,” the workings consist of a level which has
been driven for a distance of two hundred and forty-one feet,
passing a fault of five feet. At this distance the deposit beging
to rise towards tho surface, * cutting out” in the bottom.
Higher up the hill three shafts have been sunk, the deepest of
which is ninety feet. The average thickness of the ore is six
feet, and its dip 72 deg. This deposit is very curiously curved
in a series of undulations, in the direction of its dip ; and the
dip changes every seven or ten feet. The workings upon the
the abandoned deposit are said to be very extensive, congisting
of three shafts about two hundred feet in depth. This deposit,
like some of the others, varies considerably in thickness, being
from three to eleven feet.

Traso Mive.—Towards the southwest, and on the southwest
side of Mount Teabo, is the Teabo Mine, now owned by the
Glendon Company. But one deposit has been opened at this
this place, though it has been worked to a great extent, the main
shaft being more than two hundred feet in depth.

* ¢ At the time of my visit it was not in operation, and although
mostly free from water, not very accessible on account of the de-
cayed and broken condition of the ladders by which the descent
is made into the mine. 'With much difficulty, however, and at
considerable risk of life and limb, specimens were obtained from
the bottom of the principal shaft, about two hundred feet below
the surface, comprising the hanging and foot walls, and the ore
lying next to each, A number of miscellaneous specimens of

* From Mr, Wurtz's Report.
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interest were also found among the rubbish around the mouth of
the shaft. On account of the difficulty, or rather impossibility
of access, no examination was made of the form and dimensions
of the ore-bed.

“ The hanging wall, at two hundffed feet deep, 18 & micaceous
schist, sometimes containing much magnetic iron in seams. apd ~— -~ —
bunches, and some white feldspar.

¢¢ The ore next the hanging wall is very heavy and hard, con-
taing a few granules of apatite, and considerable quartz.

* % The ore next the foot-wall is very similar in appearance, but
contains considerable mica.

¢t The foot-wall is like the hanging wall, but more schistose in
structure.

" ¢ The miscellaneous specimens are principally micaceons and
black hornblendic schists, in some the hornblendic cleavages being
quite large. In one was found a perfect crystal of hornblende,
in the form of a hexagonal prism, derived of course from an
oblique rhombic.”?

* ArreN MiNe,—About half a mile southwest of the Teabo
Mine are the deposits in which the Allen and Richard Mines are
situated. At the Allen Mine there is but one deposit, which i,
however,!divided for some distance below the surface by a “horse.””
At the junction of the two parts the mass is twenty-two feet in
thickness. A pitch towards the mortheast is quite perceptible,
the ore “ cutting out * at the southwest end, as in the Elizabeth
Drift at Mount Hope. The working of the mine is, at present,
confined to the northeast end. It is entered by an adit six hun-
dred and thirty feet in length, penetrating the hill at right angles
to the course of the deposit, which at the entrance of the adit ig
twenty-three feet in thickness. The work has been carried on
from the adit towards the northeast, for a distance of two hun-
dred and thirty feet; and towards the southwest about three
hundred and fifty feet. The thickness of the ore at the northeast
end, near the bottom of the workings, is nine feet ; at the south-
west end, near the top, it is four feet. The dip is about 65 deg.
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From this mine to the canal the distance is about two milés and
o half. .
. *% Extensive and highly interesting suites of specimens were
collected at this mine, illustrating sections acrosg the formation
at three different places; namely, at the northweést stopes, in
the deepest part of the mine, just where the rock or ©horse’
comes in and divides the ore-bed ; at the extreme southwest por-
tion of the mine; and at a point about intermediate between the
two ends. Specimens were obtained also from the small south-
east seam in the northeast workings, near the point where it
thins out, illustrating a section across it, besides a very large
number of curious and interesting miscellaneous specimens.
" ¢ (1.) Northeast workings, or deepest part of the mine.

¢(a.) The hanging wall here is a very singular rock, being
of a schistose structure, and apparently composed of an intimate
mixturo of magnetic iron with another mineral, probably horn-
blende, both the constituents being in very small particles. Its
peculiarity consists, however, in containing numerous rounded
nodules, which are composed of a greenish feldspar with mics
and magnetic iron, all in small crystals ; around which the lami-
nex of the rock are curved concentrically, thus showing them fo
be true pebbles, or the debris of a pre-existing rock. Some of
these pebbles are themselves schistose in structure, theif lamina-
tion not being conformable with that of the surrounding rock,
thus indicating still another previous epoch of deposition. This
rock contains frequently also large seams of brilliant pyrites,
and numerous fissures and cavities which are lined sometimes
with quartz crystals very perfectly formed, mixed with limonite,
sometimes with incrustations of a very delicate transparent mams«
millary opal, sometimes with very handsome rhombohedral crys-
tals of a pure white opaque chalybite.

“(b.) The ore on the southeast side of the bed, next to the
hanging wall, is very dense, heavy, hard, pure and fine-grained,

* From Mr. Wurtz's Report.
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with the jointed structure strongly developed. The two prinei-
pal joints being about at right angles to each other, divide the

. mass into rough rectangular prisms,

“{c.) The ¢ horse,” or wedge of rock which divides the ore-bed

af this point, is a compact, tough, coarsely granular mixture of

feldspar and maguetic iron.

“{d.) The ore on the northwest side of the bed, next.to the
foot-wall, is crystalline, usually granular and pulvernlent ( ghot.
ore’), and mixed with some quartz.

“(e.) The foot-wall is a mixture of small crystals of & green-
ish feldspar with black hornblende and considerablo magnetic
iron, containing also seams of the latter mineral.

#(2.) Small scam on the southeast side of the horse in north-
east workings. (a.) The hanging wall of this is a compact,
tough, granular, crystalline feldspathic rock, containing patches
of hair-brown mica.

“(b.) The ore is coarsely granular and somewhat crumbly,
with a subschistose structure. It containg some apatite, and is
feebly polarie. .

. *“{c.) The foot-wall is a schistose feldspathic gneiss with con-
giderable intermixed mica and magnetic iron.

(8.} Section at the intermediate part of the mine. The
hanging wall of the southeasterly of the two seams is a schistoso
mixture of small crystals of feldspar, with a little dark brown mica.

“The ore of the southeast seam is a pulverulent granular
magnetic iron, mixed with quartz and granules of apatite. Itis
a little polaric.

“The foot wall of the N, W, scam much resembles the foot-
wall at the N. W. workings, but contains more mica, and less
magnetic iron. Cavities were observed in it containing the same
white chalybite crystals, described as occurring in the hanging
wall at the N. E. workings, sometimes soft and altered, but re-
taining their form and whiteness. Crystals of quartz were slso-
found in the forms of double hexahedral pyramids, and termina-
ted hexagonal prisms, tolerably peifect and transparent.
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¢ (4,) Extreme S. W. workings. (e.) The hanging wall of
the S. E. seam at this place is finely granular and echistose,
being almost wholly decompdsed feldspar, with a few grains of
limonite and decomposed hornblende.

“(b,) Tho ore of the S. E. seam could not bo obtained.

¢ {¢.) The rock separating the two seams is here a micaceous
schist in a high state of decomposition, and contains some de-
composed feldspar. It somewhat resembles in appearance and
structure the hanging wall at the S, E. end.

¢(d.) The ore of the N. W. seam is heavy, compact, and
jointed, and ig, mixed with a little apatite, quartz, and decom-
posed hornblende. Tt is considerably stained by limonite.

¢{5.) The miscellaneous specimens are as follows :

% (g.) Masses of feldspar of o greenish or greyish color, hav-
ing continuous cleavages, frequently six or more inches across.
Masses were found several feet in diameter, composed of almost
pure feldspar, presenting throughout cleavage surfaces of these
dimensions. These crystalline masses are sometimes pervaded
entirely by seams of black hornblende, without in the least de<
gree interrupting the continuity of the cleavages. The angle
between the two principal cleavages, measured with the common
goniometer With the greatest precision possible, seemed to be &
" right angle, and the mineral is therefore orthoclose.

“(b.) The most interesting cabinet specimens collected at this
mine are masses having & regular pudding-stone structure and
appearance, which are composed of sharply angular masses and
nodules of crystalline granular magnetic iron, evidently the frag<
ments of a formerly existing formation, which has been brokten
into pieces by violence, cemented together by a white opaque
crystalline carbonate of iron or chaiybite. The color of this
chalybite is so purely white, and it is so generally free from all
stain or tarnish, and has such a brilliant pearly lustre, that it
was mistaken for pearl spar, or dolomite, until examined chem-
ically. Cavities are found lined with bezutiful rhombobedrons
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of this mineral, having curved surfaces as is common with cha-
Iybite. Besides carbonate of iron, it containg small quantities
of the carbonates of lime and magnesia, but is unacted upon by
acids, unless boiling. It occurs sometimes agsociated with large
masses of pulverulent limonite, probably the product of its own
decomposition ; sometimes also with crystals of pyrites, of the
metamorphosia of which it may itself be a product. It some-
times has hexagonal plates of an olive-green mica {phlogopite 7)
agsociated with it, which bave not yet been examined.

“(e.) A hard compact crystalline black hornblende schist,
containing a little feldspar and interspersed grains of pyrites,
pervaded by seams of magnetic iron and bright green epidote.

“(d.) Highly inferesting specimens were obtained of regular
fissure veins on- a small scale, which pervade the magnetic iron.
A transverse fracture of one of them is exceedingly beautiful,
besides being very instructive with regard to the mode of form-
ation and structure of fissure veins. . Both walls are lined with a
coating very uniform in thickness, of brilliant pyrites, while the
centze is filled with crystalline white chalybite. In some places
where the vein thickens up, crystalline bunches of quartz appear
imbedded in the chalybite.

“(e:) A black hornblende schist, with some diffifsed crystals
of white feldspar, containing the peculiar angular masses of
magnetic iron, with large crystals of orthoclase, and nodules of _
green epidote.

“(f.) Some of the quartz contains minute particles of chal-
copyrite, (copper pyrites.)

“(g2.) A massive schist, composed of black homblende, green-
mh feldspar, and magnetic iron, all thesé minerals being in large
crystals, and the schistose structure of the mass well developed.
" “(h.) Rhombohedrons of chalybite, with the faces covered
with drusy crystallizations of quartz.

. “(4.) Seams of maguetic iron in hornblende schist, not more
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than an inch in thickness, yet having a highly jointed structure
and cleavage, the planes of the joints not being exactly at right
angles to the wall of the seam.

“(k.) A rock of singular appearance, which ocours in large
masses among the refuse of the mine, being a mixture in about
equal quantities of small masges of maguetic iron and cleavable

“green feldspar, from the size of a pin to that of & hazel nut, or
Iarger. The contrast of colors produces a peculiar effect.

¢ It will be perceived from the descriptions of the different
ores of this mine, that most of them are of unusual purity and
freedom. from the ordinary contaminations, and that they must
therefore be eminently fitted for the production of the finer kindg
of iron and steel wares. At the same time the quantity of these
ores which have been taken away, judging from®the extent of
the excavation, and the greater part of which has undoubtedly
been uged for inferior purposes, or in short thrown ewey, must
have been very great.”

Ricaarp Mine.—A few hundred yards from the Allen Mine
is the Richard Mine, apparently situated in the same deposit of
ore, which is here from three to five feet in thickness. The ore
is finely granular, and containg small nodules of apatite.

Mount Preasant Mive.—In the same range, and half a
_mile farther to the southwest, is the Mt. Pleasant Mine, which ig

situated in a low hill, near the junction of the Rockaway river,
and the Burnt Meadow brook. It is about three quarters of a
mile from the cansal, to which the ore is transported by a rail-
road.

There are threg deposits at this locality, the most northwest-
erly of which has been worked very extensively at it northeast-
ern part. Tho great difficulty in overcoming the water, which
accumulates here on account of the looseness of the ground,
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made it necessary to abandon this
part for the southwest end. The
working of this and of the Byram
Mine is very much ercumbered
by faults (““offsets”.) In this mine
there are five, which incline at, an
angle of about 75 deg. towards the
northeast.

The first fault a (Fig. 1%,) is five
feet. Itis af a distance of eighty-
five feet from the southwest end of
the mine. From thig, at & distance
of forty-five feet, is o second fault 3.

® The third fault ¢ is broken by the

cross slide or fault g, the lower part
being one hundred and seventy feet -
from the southwest end, and the up-
per part one hundred and forty feet.
At a distance of thirty-five feet, d,
is the fourth fault, also broken by
the cross slide g. At o distance of
three hundred ond fifty feet from the.
southwest end, is the largest and last
fault; e. It is twenty feet, dividing
the northeasterly and southwesterly
workings.

* This section is drawn to & scale of one
hundred and sixty feet to one inch.” The
part in black represents the cxtert to
which the ore has been removed; the hor-
izontal lines represent the ore remaining;
the heavy white lines the shafts and lev-
els; and the light ¢olored line shows the
position of the faults,
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“The position of these faults will be better understood by
reforence to the exaggerated horizontal section (Fig. 2%), in

FORIZONTAL SECTION OF MOUNT PLBASANT MINE, SHOWING FAULTS (' OFFBETA.}.

. which the samo letters designate the same parts as represented:
in the vertical section (Fig. 1.) The extreme length of the
workings in the southwestern end is two hundred and seventy-
five feet, and the depth one hundred and forty feet. The thick-
ness of the ore in this part is seven feet, and its average dip 50
deg. The working at the northeastern end has an extreme
length of five hundred feet, and extends under the low ground at
Burnt Meadow brook. The greatest depth at'this end, which is
at the pump shaft, is two hundred and twenty-five feet.

1 “¢ Specimens were collected of the hanging wall, foot-wall, and
ore, at five places along the course of the ore-bed ; namely, ot the
northeast stopes of the northeast workings or extreme north.
eastern limit of the mine; at the northeast stopes of the south-
west workings; ot the east and west offsets ; and at the south-
west stopes of the southwest workings, or extreme southwestern

* I this section, the seam of ore is represented by the short parallel lines
ruening trangverscly to the section. The longltudinal scale is forty feet to
one inch; the transverse scale twenty feet to one inch, :

1 From Mr. Wurtz's Report.
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Iimif of the mine. A great number of highly interesting miscel-
laneous minerals were also found.

“(1.) Extreme northeast stopes. Tho hanging wall here pre-
sents a very variegated ond remarkable appearance, being &
schistose mixture of large crystals of a light colored feldspar with
black hornblende and brown mica, sometimes containing seams
-of magnetic iron.

“ The ore ig finely granular and crystalline, mixed with con-
siderable apatite in granules.

“The foot-wall is & thinly laminated finely granular schist,
composed of white feldspar, black hornblende, brown mica, and
quartz. In gome places it contains seams of epidote.

“(2.) Northeast stopes of southwest workings. The hanging
wall is imperfectly schistose, the lamine being black hornblende,
feldspar, and light brown altered mica.

" “The ore is granular, with a few grains of a greenish decom-
posed mineral, which is not apatite.

““ Tho foot-wall is an indistinctly schistose, finely granular
mixture of green feldspar and translucent quartz.

“(8.) Extreme southwest stopes. The hanging wall is gene-
rally a highly crystalline mass of black hornblende, sometimes
containing much feldspar, and sometimes mica and caleite. It
has also frequent inerustations of calcite in fissures.

“ The ore i3 gmnula.r and very nearly pure, containing in ad-
mixture o soft green mineral, which is probably a product of
olteration of the hornblende of the hanging wall ; and also some-
times incrustations of calcite in fissures. It contains also in
places a few granules of apatite. '

“(4.) The miscellaneous specimens comprise the following :
A translucent massive quartz, which occurs in imbedded masses
(small © horses *) in the ore. Itis particularly interesting fromi
containing occasional small bunches of chalcopyrite or copper
Pyrites.

*‘ Apatite, or phosphate of lime, -sometimes in masses six
inches in diameter and baving imperfect but continuous cleav-
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ages, which pervade the whole mass, showing them to belong to
large crystals. Several very perfect terminated crystals of apa-
tite were also found. It i3 opaque and of reddish grey color,
being sometimes associated with large crystals of black horn-
blende or irregularly mingled masses of quartz and magnetic
iron. Most of the masses of phosphate of lime were found in a
heap of fragments which appeared to have been taken out in ex-
cavating s shaft which has been sunk to the ore near the north-
east extremity of the mine, and there may be a seam of the rock
f in this place containing a considerable quantity of this mineral.

“ Irregular mixtures of large angular masses of granular mag-
netite and quartz cemented by white erystalline chalybite (spathic
iron), with seams of pyrites running irregularly through the
mass, containing algo crystals of apatite several inches in dimen-
sions, and forming very handsome specimens.

“ A soft green mineral, columnar or subfibrous in structure,
the fibres being brittle and sometimes six or seven inches long.
The same mineral occurs also without the columnar structure,
but apparently amorphous, and mixed with crystals of horn-
blende in seams in hornblende rock. Its constituents, according
to analysis, are silica, lime, small quantities of magnesia and
iron, with water. It is probably, therefore, a product of the
metamorphosis of hornblende,

¢ Masses of black hornblende, with cleavage surfaces several
inches across, found at the southwest extremity of the mine. A
qualitative examination of this mineral indicates the presence of
silica, iron, magnesia and lime, the quantity of lime, a8 for cer-
tain reasons I had anticipated, being apparently in much excess
over the magnesia, thus making the mineral a lime hornblende.
A quantitative analysis of this hornblende will be made.

¢ Specimens of & granular, crystalline, highly schistose rock,
formed of apparently contorted laminz of white feldspar, black
hornblende and magnetic iron, the lamina in one case being bent
entirely double, a layer of magnetic iron appearing in the centre,
with the others arranged concentrica'ly around it..
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‘¢ Seams and bunches of white crystallized chalybite, and fer-
riferous calcite, in quartz.

« Mixtures of apatite and quartz in large crystals, containing
broad plates of hair-brown mica, in fissures in feldspathic gneiss.
Two or three small crystals of zircon were also found at this
mine. : . ;

“The feldspar crystals of this mine were examined to determine
their species. ‘Three cleavages were found, the two most
distinct, O and % ¢, giving with the common goniometer an
angle of 90 deg., thus making the mineral orthoclase. The third
meade with © ¢ the angle 90 deg., and supposed therefore to be
i4,but O id was found to bo 121 deg. instead of 116 deg. 7
min., as it should be in orthoclase. The examination will be re-
peated.”

Hurr Mine.—The Huff Mine, which is next in a southwest-
erly direction from the last named, is not upon the same range,
but a quarter of a mile northwest of it. There are three deposits
here, all of which, although formerly more or less worked, are
now abandoned. Near the Washington Forge pond, about a
quarter of o mile from this mine, and like it agide of the gene-
ral range, is the Burwell Mine, which is also abandoned.
 Tho next deposits that occur in a southwesterly direction from

this locality are those of Irondale, beginning within a quarter of a
mile of the canal bank. Oan the firat of these is the Harvey Mine,
which has not been worked for several years ; then succeeds the
North River Mine, apparently upon the same deposit in which
the Hubbard Mine is situated—a deposit remarkable for dipping
at a lower angle than any other in this section, namely at 30
deg. The seam or deposit of oreis from two to eight feet in
thickness, and has been worked to the depth of seventy feet.
Southwest of this are the Stirling, Spring, and Sulliven mines.

The deposit of ore in which the Stirling mine is situated, is
from six to sixteen feet in thickness, including several emall
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seams of rock (‘horses ’). It pitches beneath o eapping of rock
towards the northeast, and dips towards the southeast at an angle
of 45 deg,

“ Within & quarter of a mile of the Stirling, is the Corwin
Mine, which like the Huff and Burwell Mines, is a short distance
to the northwest of the regular range, apparently upon a differ-
ent and parallel series of hills. The ore has been taken out on
this deposit, for the distance of about three hundred yards. The
workings at the northeast end extend to the depth of ninety
feet, when they run out to the surface at the southwest end.”

Mr. Wurtz has described the Corwin, Stirling, and Hubbard
Mines as follows :

“ CorwiNy MiNE.—The scam of ore which dips to the S. E.,
at an angle of about 45 deg., is from five to eight feet in thick-
ness. Two shafts have been sunk at this place, seventy-five
feet apart, and the ore is opened to a depth of about one hun-
dred feet. Specimens were procured at the boftom of each of
these shafts, of the hanging wall, foot wall and ore.

“(1.) At the bottom of the N. E. shaft the hanging wall is a
schistose, smull granular rock, the laminz of which are some-
fimes contorted. Its constituents are generally black horn-
blende, and a white or green feldspar, the latter predominating,
with a little dark brown mica disseminated ; some laminze, how-
ever, consisting entirely of black hornblende, or of magnetic
iron.

“Thke ore is apparently similar to that at the S. W. shaft,
described below, but unlike that containing little or no pyrites
intermixed, this latter being replaced by specks of limonite, or
hydrated sesquioxide of iron, indicating the oxidation of the py-
rites, and removal of the sulphur. Some specimens contain
much phosphate of lime intermixed.

*“The foot wall is a thinly laminated, coarsely crystalline
gchist, composed of quartz, green feldspar and black mica, in-
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termixed in places with much magnetic iron ; sometimes partial-
ly decomposed.

(2.) At the bottom of the gouthwest shaft, the hanging wall
is coarsely schistose and small granular iv structure, composed
of quartz and green feldspar, the latter predominating in quan-
tity. Some laming contain much magnetic iron.

“ The ore is finely granular and crumbly, (‘shot ore’) contain-
ing disseminated specks of pyrites, and numerous small specks
of phosphate of lime.

% The foot wall is small granular and highly schistose, com-
posed of 2 white feldspar, black or brown mica and black horn-
blende, with a few specks of pyrites, and in some places much
magnetic iron.

“ StirLiNe Mine.—It is one of the most important mines in
this section, and has been and still is very productive of ore.
The seam of ore is irregular in width. The workings extend
along the seam for a distance of three hundred feet, and at the
deepest part of the mine, which is at the middle stopes, the ore
has been exposed to a depth of one hundred feet from the sur-
face. The strike of the seam is as usual about N. E, and S.
W., and its dip, following that of the beds of gneiss between
which it is interposed, is variable, being in some places 45 deg.
or more, while in others not more than 30 deg. Specimens were
collected of the ores at the two extreme ends of the mine, ag

" well as in the middle stopes, or deepest part of the mine, togeth-

er with.the adjacent walls, wherever it was possible, the foot
walls at the N. E. and S. W. stopes being inaccessible at the

. time of my visit; also of & ‘horse’ which occurs here.

“(1.) At the extreme N. E. workings the hanging wall is a
highly decomposed schistose rock, composed of small grains of
feldspar, with gome quartz and a few graing of magnetic iron in-
termixed. :

“'The ore is very crumbly, granular (‘shot ore’), much stained
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with limonite, and mixed with very much of a pulverulent white
substance, which is apatite in a highly altered state. It has s
Jointed structure, and a very feeble, scarcely perceptible peo-
larity.,

“(2.) At the middle stopes, the ore is a mixture of granular
magnetic iron with much phosphate of lime in granules and no-
dules. It partakes very highly of the character of ‘shot ore,’
being easily crumbled to a coarse powder between the fingers,
although apparently compact in the mass, and presenting no in-
dications of the lcast decomposition. It has an imperfectly
jointed structure and is feebly polaric, though more go than the
ores from the two extremes of the mine,

“(3.) At extreme S. W. workings. The ore ig precisely
similar to that at the other end of mine, though probably less
impure, and not so much decomposed. .

“(4.) The “horse’ is a rock of pecaliar appearance. It ig
strongly schistose in structure, some laminax being composed of
coarse crystals of feldspar of a dark color, black hornblende and
magnetic iron ; others of a mixture of feldspar, quartz and mag.
netic iron; others still of a mixture of magnetic iron with'a very
large proportion of phosphate of lime, the latter forming more
than half the mass. In this rock were observed imbedded maa-
ses in the form of rounded nodules, apparently feldspar, and
having a distinct cleavage, resembling those found at the Mount
Hope Tunnel.

“ HueBarD Ming.—The seam of ore is but from four to four
and o half feet thick, its course being about as wsual, N, E. to
8. W., but its dip much less than usual, or only 80 to 35 deg.
from the horizontal. Specimens were obtained of the hanging
wall, foot wall and ore.

“ The hanging wall is a coarsely schistose mixture of large
crystals of quartz, magnetic iron and hornblende, the latter min-

14
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eral predominating, and the two latter somewhat altered by ox-
idation.

" “The ore is o granular mixture of magnetic iron and phos-
phate of lime, the granules of both being very small. It'has a
jointed structure.

% The foot wall is & coarsely crystalline mixture of quartz and
feldspar, the latter predominating; sometimes intermixzed with
fnagnetic iron. The schistose structure is not apparent.”

About a quarter of a mile southeast of the Stirling Miune,
is the Jackson Mine, and about a quarter of a mile southwest of
the Jackson Mine, is the Randall Hill Mine, situated apparently
in the same deposit, the latter being somewhat nearer the sum-
mit of the hill. ‘While at the Randall'Hill workings thére are
two deposits, only oné has been opened upon at.the Jackson
Mine. At Randall Hill, the workings were the more extensivé
of the two, and at one time o steam engine was emplo'y’ed' to
pump water here through a shaft nearly three hundred feet in
depth. Both of these mines are, at present, abandoned.

1n a southwesterly direction, at the distance of a quarter of a
mhile from the Randall Mine, and about one hundred yards south
of the road from Dover ‘to Stanhope, is the MeLLENn Mink,
This mine has been also, for the present, abandoned.

. The following are extracts from the repoit of Mr. Wurtz :

“ The seam has been worked from northeast to southwest about
forty-five yards, and throughout thiz distance it preserves, like
that of the Byram Mine, considerable regularity of form, being
usually about two feet thick near the surface, and gradually
widening to five feet towards the bottom, the mine being about
one hundred and thirty feet deep. The dip is towards the south-
east, a3 usual, and very steep. 'The specimens collected were
as follows :

“(1.) The hanging wall at the extreme northeast.stopes of
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the mine; a mixture of partially decomposed feldspar with
quartz, containing considerable magnetie iron.

“ The ore at the same place, which is heavy, of columnar
structure, and containg interspersed nodules of altered apatite.

“ The foot-wall at same 'place ; very similar to the hanging
wall, but contains less quartz and magnetic iron, and is more
decomposed.

“{2.) A small ‘horse’ found in the seam of ore; a fine.
grained mixture of light bluish feldspar with small quantities of
black mica, quartz and magnetic iron. It is not so much decom-
posed as most of the other rocks found at this mine.

€ {3.) The wall of a amall ‘offset,” or fault in the strata, which
displaces tho seam of ore a few feet, and which is composed of &
decomposed feldspathic gneiss. '

(4.) The hanging wall in extreme southwest stopes ; a mix-
gure of bluish feldspar, partly decomposed mica, and magnetic
iron.

“The ore in same placo; mixed with altered apatite and
«other minerals, and containing seams of decomposed hornblendic
gneiss.

“ The foot-wall at same place; a mixture of feldspar with
small scales of black mica, Very much decomposed, much more

' than the hanging wall.

¢ Miscellaneous specimens, comprising crystalline mixtures of
feldspar with quartz and .magnetic iron, the latter frequently
oxidized or partislly so, and sometimes in the form of seams tra-
versing the rock, which show very well the junction of the ore
and rock, the two being much mixed at the point of juncture ;

“also a schistose rock composed of white altered feldspar and
quartz, with seams and bunches of magnetic iron, some laminze
containing decomposed brown mica.”

Byram Ming.—On Mount Ferrum, about five hundred yards
southwest of the last mentioned mine, is the Byram mine. 'This
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- deposit of ore, although more regular than most of the deposits
in this metalliferons belt, is very much dislocated by faults
. (“offsets *). The accompanying vertical section (Fig. 3) repre-

Fia. 8.

VERTICAL sxcr;;x ¥ MINE, OCTOBER, 1855.
gents the extent to which the deposit has been worked. The
“inclined plane at the southwestern end ig two hundred and sixty-
eight feet in length, and, as the dip of the depositis 50 deg.
this makes the bottom of the mine asbout two hundred feet below
the surface. This end of the mine is separated from the north-
“east end by a fault of fourteen feet, and has been worked for a
" distance of three hundred and thirty feet southwest of it. The
“north end has been worked from the fault for a distance of two
hundred and fifty feet.
The faults in this mine are six in number. The first a (Fig.
3), at the distance of one hundred and thirty feet from the south-
west end of the mine, throws off the deposit five feet to the north-
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west ; the second b, thirty-six feet from this offset, throws it off -
-one foot and a half in the same direction ; the third ¢, one hun-
dred and fifty-three feet from the second, throws it off fourteen -
feet; the fourth d, one hundred and ten feet from the third,
throws it off six feet ; the fifth e, twenty-nine feet from the fourth,
throws it off five and a half feet; and the sixth ;f; twenty-seven -
feet from the fifth, throws it off eight feet, which is exactly the
thickness of the deposit. The letters on the horizontal section
(Fig. 4) refer to corresponding parts in the vertical section.

Ti6. 4,

HORIZONTAL SECTION OF DTRAM MINE, SUOWING TIE POSITION OF THE FAULTS {“OFFIETS”).

This mine is onc mile and o half from the point on the canal -
at which the ore is shipped.

Extract from Mr. Wurtz’s report :

“ The ore of this mine appears to contain, on an average, more
apstite than that of the Dickerson Mine, and specimens were
frequently met with which seemed to contain more of this mine- -
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irweight. Specimens of the ores were obtained from the lowest
workings, two.hundred and eighty. feet.down the slope, compris--
ing'average samples of: the ore, which scemed to be granular
mixtures of magnetic.iron and.apatite, and of the picked ore,
which wos the same, except in containing less apatite. A great
deal of this. picked ore might be.considered: as. very nearly pure
magnetite, and there can be no doubt that by proper processes
of .washing, or treatment.by. magnetio machines, a large propor-
tion of this ore, as well as that of the Dickerson Mine, might be
obtained in an exceedingly pure form, highly fitted for the man-
ufacture of unsurpassed qualities of iron wire, sheet iron, steel,
and a multitude of other products requiring a tough and pure,.

-metal. In view of this, it is greatly to be regretted that such
large quontities of these ores should bave been sold at a low price
in order to be thrown, together with all their natural contamina-
tions, into a smelting furnace, and thus forever lost for purposes
of the finer manufactures.

¢ All the Byram ores possess in the highest degree the charac-
ter of ‘shot ore,” crumbling easily even between the fingers.
The columnar structure, produced by jointed cleavage, is strongly
developed in nearly every part of the bed, although not so sharply
defined a3 in the Dickerson Mine. -

“ Specimens were also obtained of the hanging wall at two.
bundred and eighty feet down the slope. It is o compact, hard,
crystalline granular rock, composed principally of a greenish
feldspar, with disseminated particles of magnetic iron, and of'

pyrites, and sometimes some specks of a hair-brown mica ;. also
of the foot-wall at the same point, which is similar in appear-
ance, except that it contding no pyrites; alse-of a small * horse”
which penctrates the bed at the southwest workings, which. i
composed of a. coarsely crystallized mixture of greenish feldspar-
apd mpgnetic iron, sometimes subschistose in ite structure ; algo-
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of the ore taken from one of the columns left to support the
hanging wall, at eighty feet down the slope, which is much purer
than that at the bottom of the mine, but is much mixed with
the remains of decomposed feldspar, and superficially stained
brown by limonite.”’

BroruerroN MiNE.—About a quarter of a mile further to
the southwest is the Brotherton Mine, which is not at present in’
operation.

Extract from Mr. Wurtz’s report :

“ No machinery for draining having been erected, the forme-
tion has not yet been penetrated to a sufficent depth to show its
structure with any reliable accuracy. Specimens were collected
of the hanging wall, foot-wall, and ore.

¢ The hanging wall is a slightly decomposed hard feldspathic
sehist, containtng some quartz, and interspersed with grains of
maguetic iron ore.

¢ The ore is a mixture of magnetic iron, with much decom-
posed feldspar.

 The foot wall is similar to the hanging wall in appearance,
but. more schistose, less compact, and more finely granular in
structure, and much more decomposed.”

Dickersox Mixe.—In the order of distance, though not of
range, the Dickerson Mino is next to that last mentioned ; and
like some others already noticed, it is situated one third of a
mile northwest of the general direction of the series. This
mine is said to be the oldest in the iron region of Morris County ;
and has been celebrated throughout the State for furnishing a
superior ore for forge purposes. The tract of land including
the mine was taken up as early as 1718, by Joseph Kirkbride.
Tn 1807, the late Hon. Mahlon Dickerson became its owner, and
worked it until the time of his decease, three years ago. Ip
1858, the Dickerson Sugcasunna Mining Company purchased it,
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and have crected o steam engine, and made other preparations
for the most extensive operations, The accompanying view and.

Fig. &.

¥ERTICAL BECTION OF DICKERSON MINE, OCTORER, 1855.

section will give some idea of the appearance on the surface, as
well as the oxtent of the underground workings. The view.
represents the outcrop of the ore deposit, the stratification of
the hanging wall rock, the engine house, horse whim, and ma-
chinery for pumping and hoisting. The section exhibits the
extent of the underground workings. The deepcst part of the
mine (N. E. workings), called the ¢ old mine,” has been aban-
doned. It wns worked by three shafts, sunk to the depth of
about two hundred feet below the present surface, which, at this
point, is about twenty five feet lower than the original surface of
the hill.  These workings are two hundred and seventy three feet
in extreme longth oa the bottom. The ore, in some places, in
thig part of tho mine, measures thirty feet in thickness; but at
the extreme northeastern brest, it is only three feet. That part
of the mine which is at present worked, has been sunk to the
depth of about one hundred and seventy feet below the surface.
At this depth, the shaft has not struck the ‘ horse” ¢, the
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distance from the bottom of the shaft fo the “horse,” as af
present exposed, being forty feet. The thickness of the ore at
the northeast brest b of this part of the mine, is also three feet ;
the greatest thickness at z is thirty feet. Four or five shafts’
have been sunk on the outerop of this deposit, at the top of the
hill, but none of these workings are of much extent. This de-
posit of ore, like many others described in the preceding pages,
pitches beneath the rock towards the N. E., while its 8. W. ex-
tremity is underlaid by it.

Extracts from Mr, Wurtz’s report:

¢ There is here sn immense, somewhat irregularly shaped
ctke or lenticular mass of magnetic iron ore, lying imbedded in
the gneiss rock, its longest diameter coinciding both in strike and
dip with the direction of the bedded structure or stratification
of the gneiss. In the direction of this longest diameter it thins
out, at nearly every point where its limits have been reached, to
acute edges, such edges being sometimes split into two by wedge-
formed masses of the rock, which sometimes penetrate to, a con-
siderable distance into the mass of the ore, thinning out also
usually to acute edges. Theso interpenetrating masses of rock
are called, in the language of the miners, ¢ horsers,’ or ¢ horses,’
probably from some occasional fanciful resemblance of their
upper acute edgesto a horse’s back, The direction of their
longer dismeter is usually parallel to the stratification or
gehistose Jamination of the rock forming the walls of the mass of
ore, and therefore porallel also to that of the ore itself. They
frequently have well defined wallg on their sides, the rock form-
ing the horse not being mixed with the ore in which it is imbedded,
nor the ore mixed with the minerals forming the rock of the horse,
at the point where they come in contact. The mass of ore, es-
pecially in places where it is thin, or where the walls spproach
each other, has frequently a jointed or columnar structure, the
directions of the planes of the joints being at right angles, or
nearly so, to the walls, and crossing one another at various angles.
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Some. measurements wero made of these angles between the planes
of the joints with a Hauy’s goniometer, and gave 77} deg., 105%
deg., 110% deg:, 94 deg. This jointed strocture is, generally.
8peaking, most highly developed where the ore is most free from
impurity. The appearance of the great mass of the ore of thig
mine is that of a very pulverulent, though closely compacted:
mixture of small irregularly angular grains of magnetic iron ore,
or magnetlte, with small rounded granules of phosphate of lime
or apatite. Such ore is called by the miners ¢ shot ore,” from ity
crumbling easily into small fragments from the size of & small shot
up to that of a pea. This- property is not to be attributed to
any. effect of partial decomposition, for ore which has apparently
niever been subjected to the action of water or air, possesses it.
The proportions of the two principal ingredients. of the ore are
very variable, but the phosphate is always the smaller in quan-
tity. Its average proportion, as shown by a partial -analysis that
has been made, is between nine and ten per cent. The ore is
very rarely found in crystals. A single specimen containing
distinot octahedrons, with much striated faces, was found im-
bedded in asoft green mineral of columnar structure, occurring
in a seam in the foot wall, near the principal entrance-to the mine.
* € Ag before remarked, the general inclination of the bed of
ore-i8 that of the beds of the surrounding gneiss rock, which is
here usually at a steep.angle to the S. E.  The wall of rock on
the S. E. sido of the ore is accordingly. called by the miners,
the ¢ hanging. wall,” and that on the N. W. side the ¢ foot-wall,’
ag is:done-in the case of regular metalliferous veins, which this
formation does not in any other respect resemble ; but the terms
being nevertheless convenient, and not particularly objectionable,
we shall adopt them. The inclination of the ore-bed follows the
contortions and irregularities of the gneiss ; thus, in some places,
the axis of the deposit, instead of dipping to the S. E., is more
nearly vertical, and even dips sometimes to the- N. W. Onau-
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thority of the gentleman in superintendence of the mine, Mr. -
Canfield, it may be stated that the. ore upon the side of the bed
nearest the ¢foot wall,” is, usually the purest. The general -
courge, of the horizontal.axis of the ore bed. is. very accurately
N. E. and. 8. W;, or parallel to the npturned edges of the beds
of the metamorphic schists all through this part of the State.

“ From this mine were collected for the various cabinets, suites
of specimens of the ore now being taken out, with specimens; of
ore showing the jointed structure, and of several other varieties ;
of'the-hanging wall, foot-wall, and a large ¢ horse,” which pene-
trates the mass oftore in the S. W. workings, at a place where
it'is more than thirty feet thick. This spot isabout one hundred.
and -eight feet below the surface, in the S. Wi workings, near the
point-where the ore is at present being taken- out, from which
point the other specimens above mentioned were token. Speci-
mens also of hornblende and various other miscellaneous mirerals
were selected. .

*#The hanging wall is a rock composed of a mixture in about
equal proportions of feldspar and quartz, in small grains.

-“'The average orc has already been described, as also: that.
showing the jointed structure most strongly.

"¢:The foot wall is a mixture of hornblende, feldspar, dark
colored mica and quartz, the two former much decomposed:

" «The ¢horse’ is very similar to the banging wall; but- some-
what more finely. grained.

+¢The miscellaneous specimens, which are not particularly in-
teresting at this mine, comprise crystals presenting large cleav-
age surfaces, frequently several inches long, and one inch broad,
which are. supposed to be hornblende, but have a very much less
hardness (possibly proceeding from. alteration); also different.
varieties of schistose rocks, one of which is a mixture of a dark
ohve colored mica, with much apatite, magnetic iron, and incrus-
ta.tlons of a ‘transparent or translucent soft green mineral, which
contains silica, lime, a little magnesia and sesquioxide of iron,
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with water; another is composed of layers of magnetic iron,
alternating with brown mica, and containing nodules of quartz. -
There arc also mixtures of brown and brownish-olive mica with -
hornblende, the latter somewhat decomposed; and specimens of -

hornblendie gneiss, containing magnetic iron, which are incrust-
ed with a brown substance, of crystalline appearance under the
magnifier, and which, aceording to analysis, appears fo be a
hydrated silicate of magnesia, stained by manganese.”

Kive Ming~A quarter of a mile to the southwest of the
Dickerson Mine, is the “ King Mine,’””> which is opened to the

depth of thirty feet. The hanging wall rock here is gneiss, dia- -

tinetly stratified, and composed of quartz and feldspar. Three
layers of ore are exposed, cach one separated from the other by
layers of rock, as follows :

1st, a layer of ore four feet thick, highly maguetie, ¢olumnar,
and containing apatite; 2d, intervening rock, micaceous slate
in thin laminz ; 8d, ore eight feet thick, and of the same char-

acter as that of 1; 4th, rock in laminze composed of feldspar, .

quartz, and a small quantity of mica ; 5th, ore, feldspar, and
quartz in admixture; 6th, foot-wall. The dip of the deposif
ig.64 deg.; its strike N. E, by S. W.; its pitch towards the
N. E. at 50 deg.

. The view on the next page represents the relative position.of

the two upper layers of ore, with the intervening rock and wall .

rocks. ' It also exhibits the columnar structure of the ore, and
the stratification of the rock.

Logan Mivg.—~The last deposit in this range that has been
worked to any great extent, is on the property of Mr. C. 8.
Dickerson, and was formerly designated as the Logan Mine.

Tt is about two and a half miles from the Dickerson Mine, in a’

sonthwesterly direction. There are two deposits here, fifty feet

-apart, of which the larger, or southwesterly, only, has been-
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worked. The workings are
about fifty feet deep, and two
hundred feet in length ; and
the thickness of the ore is
from seven to nine feet, Thig
mine ig not in operation at
present.

.  Hisernia Mines.—-The
% Hibernia Mine tract, em-
@, bracing the Beach, Lower
¢ Wood, Glendon, Upper
Wood, and Willis mines, are
"N situated in Rockaway Town-
ship, three miles and three-
quarters N. E. of the Morris
M Canal, at Rockaway. It is
_one of the oldest mine tracts
ﬂf' in the State, and from the
P R e | Zx earliest settlement of this
sectlon of the nghla.nds, to the present time, it has supplied nu-
merous forges and furnaces throughou' the country with ore,
which has been manufactured into almost every variety of article
for which this metal iz used.
The principal deposit in which these mines aro situated, is the
most regular and uniform, both in regard to its dimensions and

“w WE

\ by R
_\_. [!,\w«_
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the character of its ore, that has been exposed within the metal-

liferous belt of the Highlands. It crops out on the summit of 3
ridge, which, commencing at its southwestern extremity, at the
Hibernia brook, rises first abruptly, and then gradually, to the

_height of three hundred and eighty feet. Thiz deposit has been

worked to a groater or less depth, as shown in the accompanying
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section, fora distance of nearly a mile. (See map.*) It is com-
'posed of two, and in some places three distinet layers of ore
interstratified with micaceous and hornblende schists, of the fol-
ifowing character :

Commencing at the base of
the ridge at Hibernia brook,
Fig. 6 represents o trdns-
verse section in the adit end,
one hundred and fifty feet from
its entrance, dipping southeast
at an angle of 60 deg. The
layer a, varying from thrée and
8 half to five feet in thickness,
NEN 18 & coarsely granular magnet-
ZEXROY ic iron ore, possessing poldrity,

-columnar in.structurc, and containing, disseminated throughout
it, imperfect crystals of apatite, and dark grcen hotnblende.
b is three feet thick, and differs from « in that it containg less
apatite. The ore ¢ is from ten to twelve inches thick, and is al-
. moat entirely free from foreign minerals, possessing s highly
crystalline columnar structure. The rock 1, constituting the
“foot-wall 6f the deposit, is a crystalline hornblende schist, com-
"posed of black hornblende, greenish feldspar, ‘minute graing of
magnetic iron ore, and hexagonal scales of brown mica, and in
some places is interspersed with iron pyrites in grains, nodules
and bands. The layer of rock 2, separating the ore a and b, is

* The location and boundaries of the différént mine lots into which this
trnct'has been divided, and which have ‘given origin to the various names
by which they arc designated, are represented in the map and accompany-
ing section, The dolted contout'lines, representing the margins of & serics
of Tuisginary horizonta plameés, intéraécting the'ynountain ot vertieal intér-
'vals of six fcet, show'the form and -height of the-mountain, A B repre-
gents the outerop of the ore deposit. In the section, the heavy black lines
represent the shafts and levels; the inclined parallel lines represent the ore
already removed, and the white portion the ore still remaining.
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from two and o half to three feet thick, and is a friable schist,
composed of greenish feldspar, black hornblende, and brown
mica. These minerals are variously associated ; in some places
occurring in large crystals, and irregularly mixed; again in
small irregular grains, interlaminated with each other, forming a
perfect schist ; and in other places, as on the summit of the
ridge between the Glendon and Upper Wood mines, occurring in
large, irregular masses, varying from half an inch to more than
a foot in diameter, of pure feldspar, qtartz, mica and granular
magnetic ore. The layer of rock 3 is from sixteen inches to two
fect thick, and is a hornblende schist,
Fia. 7. simliar to the rock 2, both in its siructure
and composition. The rock 4, consti-
tuting the- hanging wall of the deposit,
is a fine grained, hard, crystalline horn-
blende achist, composed of black horn-
blende, white feldspar, and quartz, con-
- taining sparingly, in admixture, small
-geales of brown mica, and minute grains
of magnetic ore.

Fig. 7 represents a transverse section
of the deposit in the Glendon Mine, about
half +way between the extreme northeast
and -southwest workings, or midway be-
tween the Lower Wood and Willis mines,
Two layers of ore, 4 and-b, are here 6x-
posed, a being eight feet, and J six fest
in thickness, and separated by & layer of
| hornblende schist five feet thick, This
i ore dips to the southenst, at an angle of

a | 86 degrees, and has been worked to the
~ depth of one hundred and twenty-five
feet.
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Fig. 8 represents a section of the de-
'posit ot the most northwesterly workings,
at the Willis Mine. 'The ore dips, first,
st an angle of cighty-one degrees, and
again, about thirty feet from the surface,
at an angle of seventy-three degrees.
Only one layer of it has been exposed
and worked, the average depth of which
is sixty-five fect, with an average thick-
ness of seven feet. This ore is granular

ture, and highly magnetie, interspersed
throughout with crystals and nodules of
greenish hornblende, and apatite. The
fe -1 o
e 3 genersl character and composition of the
Wl different layers of ore, and of the wall
".-F and intervening layers of rock, are very
Y gimilar throughout, and will correspond
with the description given ahove at Fig. 6.
Whether these three layers of ore extend throughout the whole
deposit, and are of the same character as at the Lower Wood
Mine, is not yet positively determined. It ig reasonable, how-
ever, to infer, from the great regularity of the deposit, that such
-1 the case. In some parts of the deposit the layers of ore are
much thicker than those from which the sections are taken. On
.the southwestern slope of the ridge, on the Lower Wood Lot, the
ore of the three layers is exposed in the old workings, fourteen
-feet in thickness. How far this thickness of pure ore may ex-
tend, future explorations and workings must determine.

i
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Extract from the report of Mr. Wurtz:

“MIsCELLANEOUS SPECIMENS.—These comprise conglomer-

ates of angular fragments of magnetic iron, decomposed feld-
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spar, mica, ete., With cavities filled with botryoidal erystalliza-
+tions of pyrites, (these conglomerates are similar {o those de-
geribed as occurring at the Allen Mine, but the cementing mate-
rial in this, instead of chalybite, is merely calcite, somewhat
ferriferous) ; crystals of feldspar, which when broken across,
present in section zones of different colors, such as white, green-
ish and violet, proceeding frum different degrees of alteration
in composition, by the action of water and sir, associated with
gmall hexagonal prisms and plates of mica (phlogopite 1) ; seams
of white calcite in micaceous schist, which contain transparent
green and violet fluor spar, of beautiful tints, and crystals of
querts in the form of regular double hexahedral pyramids; a
rock composed of nearly pure black hornblende in large crys-
tals; mixtures of salmon-colored feldspar and green hornblende
in large crystals; small hexagonal plates and prisms of hair-
brown mica, associated with quartz and green needles of tremo-
lite, in seams of altered feldspar in magnetite; crystalline no-
dules of apatite, half an inch in diameter, in magnetite ; white
incrustations on gneiss, with a soapy feel, but containing much
carbonic acid ; chalcopyrite associated with the above described
variegated feldspar and hexagonal plates of mica in magnetite ;
seams of o flesh-colored calcite, presenting curved cleavages, in
hornblendic schist. One crystal of sphene, about three-fourths
of an inch in dinmeter, was found imbedded in calcite, and asso-
cinted with the angular cemented messes of magnetite above
spoken of. It gives the reactions of titanic acid before the blow
pipe. It appears to be somewhat altered, and few of the faces
possess their original polish, so that gatisfactory measurements
could not be made of the angles.”

The accompanying map, profile and sections, show the posi-
tion and extent of the deposit, as far as it has been worked above
water level, elso the manner in which it as been mined, and the
extent to which the ore has been extracted ; although in a great-

15
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er part of the workings, only one of tho layers hag been re-
.moved, leaving one, and, in some places, two layers still unworked.

This deposit has not, ag yet, been mined asit should be,
because of its many divisions into mining lots controlled by dif-
ferent persons. The upper mines of the tract, viz: Glendon,
Upper Wood and Willis, are worked by means of shafts sunk
into the deposit, through which the ore, as well as the water, iy
raised. This mode should be resorted to, especially when the
price of iron is so low, only in those cases where the position of
the deposit will not admit of an adit level, through which the ore
and water may be removed without the expense of machinery,
for hoisting and pumping, which often increases the cost of min-
ing a ton of iron toits full value, .

"The koy or great outlot to this large and valuable deposit of
ore, i8 the Lower Wood Mine, situated on the southwestern
slope of the ridge. By means of levels driven into the deposit
from this slope cven with the water level, and connected togeth-
er by shafts and winzes, for ventilation, and passage ways for
ore, from a higher to a lower level, this whole deposit, sbove
water level, might be removed and landed at the foot of the slope,
without the great expense of hoisting and pumping.

A railroad route has been surveyed and located, which ex-
tends from the canal, at Rockaway, to the Lower Wood Mine,
three miles and a quarter in length, and with a gentle grade, the
adit level of the Wood being but forty-seven feet above the
canal, Thus it will bo scen that this tract possesses unusual
advantages for extracting the ore from the deposit, ns well as
for transporting it to the banks of the Morris Canal, one of the
principal channels of communication with the iron smelting and
manufacturing works in this State and Pennsylvania.

Beack Miye.—This mine, although it is generally included
among the mines of the old Hibernia Mine trget, the general
character of its ore and wall rocks being the same, is situated
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three-quarters of a mile southwest of the Lower Wood Mine,
on a ridge that rises abruptly from the northeast, to o height of
five hundred and twenty feet above Hibernia brook. The outerop
of the deposit of ore is situated in the northwestern slope of the
ridge, twenty feet below its summit. The deposit averages three
-and a half feet in thickness, and dips at an angle of 80 degrees.
It is o hard, coarse grained magnetic ore, interspersed with
nodules and imperfect erystals of apatite and greenish horn-
‘blende. The general character of the wall rocks is.a hornblende
schist, varying considerably in structure and composition. A
light green asbestus, in fibres of several inches in length, occurs
frequently in the hanging wall rock adjacent to the ore. Cal-
cite in seams, and erystals (dog tooth spar) oceur, associated
with black hornblende and greenish feldspar. The zccompany-
‘ ing section, (Fig. 9), repre-
sents the cxtent of the work-
ings, and the location of the
faults. The ore has been re-
FERTIOAL BECTION OF BEACH MINE, moved in the deepest Shﬂft, to
ocronxn, 1835. the depth of fifty-five feet,

and one hundred and ninety feet on the outcrop of the deposit.
The layers of ore and wall rock have been dislocated. The

lines @ a show the position and extent of a fault that has shifted -

the deposit two feet towards the northwest, and the line b repre-
sents the angle at which the ore pitches beneath the rock towards
the northeast. '

This ore was discovered about seventy years ago, and the
discovery led to the location of the mine lot and the working of
the deposit to the depth of ten or twelve fect. About twenty-
five years ago it was worked by Captain William Scott, to the
depth of twelve or fifteen feet; and two years ago it came into
the possession of Dr. C. Beach, who has worked it to the pres-
¢nt time, and removed therefrom three thousand tons of ore, the
greater part of which has been manufactured into blooms at the

-
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forges in the vicinity, and the remainder gold as furnace ore,
"The blooms have been manufactured chiefly into hoop iron.

Beacuerueny Mine.—This mine is situated on the northeast-
ern border of Beachglenn popd, about one mile southeast of the
Hibernia Mine tract. It was opened about sixty years ago, and
worked only a few feet in depth and upon the surface. Four
years ago the work was resumed, and carried to a considerable
extent, exposing the layers of rock and ore in two different lo-
calities, viz: 1st, in what is known as the Southwesterly open-
ing, which is situated on the border of Beachglenn pond, and
hos been worked three hundred feet on the deposit, and fifty feet

Fig. 10, in depth. The annexed

774 transverse section (Fig. 10),
77y shows the relative position
477 and character of the layer

9] of rock in which the oro is

FIYH it e, | found ; @ is a hard, compact
T f , 'ﬁw‘f-*:-’ w7 laminated rock, composed
V'e. Y /U/J 1 !’%Ww of quartz and feldspaf, in-

TEANGVERSE SECTION OF REACKGLEXN MINE, - .
BOUTLUWESTERN OPENING. * tersporsed speringly with

grains of magnetic iron ore and scales of brown mica, and ig
transversed by numerous joints at right angles to the planes of
lamination; b and d are schists composed of white feldspar,
black hornblende, brown mica, and grains of magnetic iron ore,
in about cqual proportions, sparingly interspersed with small im-
perfect crystals of quartz; c ig the layer that has been removed
for i%a ore. 1tis a coarse, granular rock, averaging five feet in
thickness, and composed of white feldspar, black hornblende,
brown mica, and ‘magnetic iron ore; the latter generally pre-
dominating over the other constifuent minerals; e is a hard feld-
spathic schist, containing hornblende and magnetic iron ore in
admixture; the mica entering but sparingly therein. The strata
are very much curved and contorted ; that which contains the

-
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greatest proportion of ore, dips at the surface towards the north-
west; but, twenty-five feet below the surface, it curves and dips
slightly to the southeast. '
2d. The northeastern opening is situhited apparently in a con-
tinuation of the same deposit, about four hundred yards from it.
The ore here possesses the same general character as in the
other opening, and affords ‘the same indubitable evidence of an
aqueous origin, contemporaneous with the deposition of the
rocky strats. The accompanying transverse section (Fig. 11),
exhibits the character of the

e

e gy .
eV~ Syvdy different layers; a is o soff,
| B AR ’

A

15| coarse, granular admixture
i) of white feldspar, black
“| hornblende, and magnetic
sin-1iron ore, which, on being ex-
.| posed to the atmosphere

J crumbles and sets free its

- TRANSVERSE BECTION OF BEACHGLENN MINE, . . .
NORTNEARTERN SECTION. constituent minerals; b 18

.composed of quartz, feldspar, and a little bornblende, interlam-

inated with bands of magnetic iron ore, from one-half to two
inches thick. It possesses a highly crystalline, columnar struc-

" ture, ag distinctly marked as in the larger deposits, of several

feet in thickness; cis similar to the latter, except that it con-
tains a greater proportion of hornblende, and less magnetic ore;
d is composed of quartz, feldzpar, and magpetic ore in laming,
varying from half an inch to an inch in thickness ; e is composed

«chiefly of quartz and magnetic ore, in irregular masses and

nodules ; fis composed of feldspar, quartz, and magnetic ore in

distinet laminz. The portion of the deposit that has been re.

moved, is represented at ¢ and d, and varies from five to eight
feet in thickness. Itsaverage proportion of magnetic ore is about
.one-third ; of feldspar one-third ; of hornblende and mica each
one-sixth. Its crumbling is due to the decomposition of the
foldspar. The deposit is nearly vertical, dipping, near the sur-
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face, slightly towards the northwest,,
but, a few feet from the surface, -
curving towards the southeast, It
has been worked to the depth of
twenty feet, and three hundred on
it8 line of bearing.

KircHeLn avp Meir MiNgs. -
—Three quarters of a mile south..
westof the Beach Mine, on the same .
ridge, occur the Kitchell and Muir -
Mines, the general character of the
ore and wall rocks of which are sim-
ilar to those of the Beach Mine.
The ore deposit is two feet thick,
and dips at an angle of 75 degrees
towards the southeast. The Kitch-
ell Mine has been worked to the
depth of one hundred and thirty
feet, and upwards of two hundred
feet on the deposit. ‘

Sweep’s Mive.—Three miles
southwest of the Kitchiell Mine ig-
the Sweed’s’ Mine. It is situated
on the bank of the Morris Canal,.
one mile east of Dover. The out-
crop of the deposit of ore is on the.
southeastern elope of & hill; the
highest point of this outerop being
seventy feet above the level of the
water in the canal. There are two
adits to this mine, a and b (Fig. 12),

i entering the side-hill at a distance

of about one hundred yards from the-
canal, and being at their entrance,.
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one seven, and the other thirteen feet above it. They ocut the
deposit thirty, and sixty feet, respectively, below the surface;
that at @, however, being connected with the plane, is the one.
used at present in taking out the ore.

The workings at this mine are rather extended than deep, the.
ore having been removed from the whole length of the deposit,,
a8 the workings were extended downwards. The northeastern
brest bas been driven fo a distance of six hundred and eighty
feet from the plane, and a gallery has been driven back of the
plane, in an opposite direction, for a distance of one hundred.
and eighty-three feet. There are, at present, but two stopes,
worked, although a new one is in progress. These worked, are
designated as the middle and bottom. The middle stope isseven
hundred and thirty feet from the plane, measuring on the gallery
leading to it; the bottom stope is two Lhundred and ten feet from
thie foot of the plane, measuring in the same way. The decpest
working in the mine, which is now the sink, is one hundred and
seventy-five feet below the surface. There are two shafts, at-
present, open at the gurface, one of which, the pump, a, meas-
ures eighty-five fect in depth. 'This shaft, as will be seen from
the measurement, does not reach to the bottom of the mine; and
the water is raised at successive.lifts from one gallery to another.
The other, called the chain way, or grass shaft A, is sunk one
hundred and eighty-eight feet below the surface.

The thickness of the deposit at the northeast stope is nine feet
but is here mixed with seams of rock; at the middle stope, the
ore measures thirteen foot, and at the bottom stope, ten. To-
wards the southwest, it becomes narrower ; and in the sink itis but
three feet. At different places, along the plane, the thickness
measures three and a half, two, and two and a half feet. The
thickness in the gallery, at the southwest end, back of the plane,
is one, and one and a half feet. The average dip is 57 deg.
N. W.
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The following are extracts from Mr. Wurtz’s report:

¢.This large mine, important both on aceount of its convenient
proximity to the canal and the very large quantity and valuable
quality of ore which has been, and still is, taken out of it, is°
worked upon an extensive but irregular bed of ore, or rather. of
a mixture of ore and black hornblende, which has the usual
stratum.like form and correspondence with the beds of the sur-
rounding crystalline schists in its N. E. and S. W. strike and
steop dip to the S. E. The ‘vein,’ so called by the miners, is made
up of a sgeries of subordinate beds or seams, mostly composed ag
above stated, of mixtures in variable proportions, of magnetic
iron and black hornblende in crystals of considerable size, some
seams however being composed of magnetic iron, more or less
pure, and somo of feldspar or quartz. Neither pyrites nor
phosphate of lime were observed to be present in the ore at any
time,

% The specimens were collected from three parts of the mine,
from the N. E. and S. W. extremities of the present workings,"
and from a point intermediate between them, called the middle
stopes. These three points are at different elevations, the N, E,
stopes being nearest the surface of the ground, the S. W. stopes
the deepest part of the mine, and’ the middle stopes intermediate
‘between them. A great portion of the mine lying still farther to
the S. W., from which the ore has been wholly or partially
worked out, is inaccessible, in consequence of the columns of ore
left to support the hanging wall, at the time it was worked, hav-
ing becn removed, and the earth from above allowed to fall in,
and fill up the excavation. )

“(1.) At the N. E. stopes the hanging wall i3 a feldspathic
echist, containing o little quartz and some lamiuz of black horn-
blende and magnetic iron,

“The ore taken from the central portions of the bed is a
coarsely granular mixture of black hornblende and magnetic
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jron in varioble proportions. An imperfectly developed schis-
tose structure appeared in some places. It hasno jointed struc-
ture. '

¢ The foot-wall i3 very similar in appearance to the ore, but
has a quite distinct schistose structure, and contains more horn-
blende, together with considerable feldspar. It seems probable,
however, that at this place the true foot-wall had not been
reached, and that this was one of the poorer seams of the ore
bed, lying in proximity to the foot-wall.

¢(2.) At the middle stopes the hanging wall is a mixture of
crystals of considerable size of black hornblende, feldspar and
magnetic iron, having a doubtful schistose structure.

¢ The ore is precisely similar fo that at the N. E. stopes,
with sometimes a few joints. It iz also indistinctly schistose
in places.

¢ The foot-wall is an indistinctly schistose, small granular,
crystalline, feldspathic rock, with a little quartz and a few mi- .
nute grains of magnetite interspersed. It contains also some
pyrites.

“(3.) At the S. W. stopes, the hanging wall is a mixture of
large crystals of flesh-colored feldspar and qnartz with a few
graing of magnetic iron interspersed. It has a schistose struc-
ture, sometimes however imperfectly developed.

¢ The ore is large granular and crystalline; sometimes schis-
tose, some laminz consisting of altered hornblende; and some-
times very pure, with a jointed structure. It is somewhat
gtained with limonite.

¢ The foot-wall is a small granular feldspathic rock, contain-
ing intermixed graing of magnetic iron, and sometimes seams of
the same mixed with hornblende. It has in most places no visi-
ble schistose structure.

“(4.) Specimens were also taken of a ‘horge’ found in the
ore, which is o crystalline feldspathic rock, apparently destitute
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of Behistose structure, containing, in some places, some diffused
brown miea, and in others diffused particles of magnetic iron.

“(5.) The miscellaneous specimens comprise masses of feld--
gpar presenting cleavage surfaces an inch in diameter, which be-
long to the species orthoclase, according to measurement of the
angle between the cleavages; seams of magnetic iron in fsld-
spathic gneigs, showing the junction of the ore and 'rock; aschist .
of a peculiar and beautiful appearance, compoded of a mixture-
of brown or black mica with a white altered feldspar, the plates
of mics Leing oblong and arranged in a parallel manner ; seams
of feldspar composed of. large crystals in hornblendic gneiss;
incrustations of dog-tooth spar in seams in the ore. There were
also several specimens which time has not yet permitted me to
examiie, such as some crystals apparently of a zeolitic mineral ;-
a blue or violet colored substance in amorphous incrustations, ete,
A specimen was also found containing many minute crystals of
zireon.’?

MINING,

Having described the geological occurrence of the principal
deposits of iron ore, in this part of the metalliferous belt of the
Highlands, o few general remarks on the principles of a proper '
systel'n of mining, as applied to these and similar metalliferous
deposits, are deemed of essential importance, in connection with
their development.

On account of the great abundance and accessibility of the
ore, that attention has not been paid to s systematic and econom-
ic plan of cxtraction which the nature of the art demands.

The manner in which the iron ore of this district has been
hitherto chiefly extracted from its bed is as follows: A deposit
of ore having been discovered in the summit of a hill or moun-
tain ridge, operations are commenced at its outerop, either
removing it for » distance on the surface, or ginking into it,
until the work becomea. too expensive on account of the water
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which accumulates, or on account of the deficiency of machinery.
for raising the ore and removing the water. Even when ma-
chinery is erccted, it is often imperfectly adapted to the work,-
and thus renders the expense of the work too great to be con-
tinued. There is also but little attention paid to the proper
construction of mines, regard being had only to the extraction of
the ore at the time, and no provision being made for extensions
which may hereafter become necessary. This frequently results, -
gooner or later, in unprofitable and dangerous workings.

ExpLoriNG FOR Ore.~A gradual incredse in the manufac-
ture of iron from its ore, in this country, has of late led to the
exploration of the iron region of this State in search of that ma--
terial. A knowledge of the geographical range of its belts, to-:
gether with their geological position and character, as delineated
in the preceding pages; will serve to guide the explorer in his-
researches for undiscovered deposits, and also for adopting plang
by which they may be worked to the best advantage.

The following facts, having a practical bearing on their disco-
very and working, have been determined :

1st, Geographlcnlly, the deposita of ore occur in a series of
parallel belts crossing the Highlands, in a northeasterly and_
gouthwesterly direction.

2d. Each belt is composed of o series of deposits having the
same general direction and inclination, coinciding with the strike
and dip of its accompanying rocks.

8d. As a general rule each deposit is exposed at the surface
only to a very limited extent, on account of its pitch beneath the
rocks, towards the northeast. :

4th. The outcrop of ore generally occurs on, or near, the
summit of a hill or mountain ridge.

5th. The deposits are traversed by numerous joints and
faults, frequently displacing portions of them to a considerable
distance. .

From these facts it will be observed that the explorer would
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be more likely to succeed in his researches for ore, if he should”
come within the range of a metalliferous belt, although this ig

not to be considered as an established rule, for deposits some-"
times occur at a considerable distance from the conceded limitg
of a belt. Examinations should be made on, or near, the sum-

mit of hilly and ridges, also at their base; the former would lead

to the discovery of the outcrop, while the character of a loose

piece of rock, and sometimes ore, found along the bage of the
ridge, would indicate that it had been detached from its bed on

the summit, or side, and rolled down its slope. As in many

cages the wall rocks of a deposit of ore possess the same general

character for a considerable distance, s knowledge of them will

assist in locating a deposit which may be capped with rock.

On account of -the highly magnetic property of the ore, the
magnetic needle, or surveyor’s compass, is an ingtrument very
generally used in exploring for it ; and although it indicates the
presence of magnetic iron ore, yet it cannot be relied on as to
the quantity and extent of the deposit. This is due to the
almost universal occurrence of magnetic iron ore either in graing, -
geams, bands, etc., a3 a constituent of the gneissoid and granitic
rocks of this region. .

" A great variety of needles, or compasses, has been manufac-
tured a8 best adapted to this purpose, depending chiefly on the
manner in which the needle is mounted. Itis, however, conceded
by those who are experienced in the use of these instruments,
that the common pocket box compass is as well adapted and re-
liable a8 the more complicated and costly instruments made ex-
pressly for this purpose. ‘

. The ordinary way of using the pocket compass in exploring
for ore, is ag follows : the explorer, holding it in his hand, near
the ground, taking care to keep it level that the needle may
swing freely, crosses the locality under examination in & north-
westerly or southeasterly direction, at right angles to the general
direction of the deposit, at the same time closely watching the

NEW JERSEY GEOLOGICAL SURVEY



]

237

movements of the needle. If magnetic iron ore be present, the
magnetic pole of the deposit (the deposits generally possessing
magnetic polarity) which is ncarest, will begin to attract the
opposite pole of the needle, and this attraction will continue to
grow stronger until o position i3 reached directly over it. The
needle will then settle firmly in the direction of the longer axis of
the ore deposit, and if the attraction be strong it will not move
from that position even though the compass be shaken. Some-
times, ag the ore lies in parallel beds, two or three successivo
attractions will be observed, the needle at each time behaving in
a gimilar manner. A very good illustration of the attraction and
repulsion of different poles of the magnet may sometimes be ob-
“tained by walking upon, and in the direction of the ore deposit.
When o certain point is reached, the needle will be reversed.
There are two places on the deposit at the Richard Mine where
this is exhibited.

The indications of the compass are often very deceptive ; for
the needle may stand very firmly where there is but a small
mass of ore, if it be near the surface; and, on the other hand,
if it be some distance below the surface, the needle may give but
a very faint indication, when in reality there is a large body
of ore.

Having located a deposit of ore, its probable extent and quality
should be determined before making arrangements for working it
on & large scale. 'This is necessary on account of the frequent
oceurrence of bands, bunches, and seams of ore, which do not

- expand to any considerable size. The manner of determining
its probable quantity depends on the nature of the locality, ex-
tent of the outerop, ete. This is generally done by sinking small
test or trial shafts, cross-cuts, borings, etc. Having determined
by these examinations that the extent of the deposit’and quality
of the ore are of a character to warrant the opening of the mine,
and extending the workings to an indefinite extent, a survey of the

- premises, showing the irregularities of the surface, the position
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of the deposit both as regards its strike, dip, ete., should be
made and plotted on paper, before & hammer or pick is used.
Such a survey will enable the experienced mining engineer to
determine the most feasible plan for condueting his operations, s
matter of the greatest importance in working iron mines in this
region, where the value of ore, in proportion to’its bulk, is very
small.

- Opex Workings.—The simplest method of mining is by what
are called “ open workings ;> but this is only applicable whero
the mineral is in large quantity and near the surface. The plan
usually followed in this case is first to strip off all the earth, or
other superincumbent material, and then to conduct the work-
ings in regular terraces, go as to facilitate the removal of the ore
and rubbish with tho least possible oxpense. The crumbling or
washing down of the’ sides must bo guarded egainst, by giving
them a proper slope or by props of timber ; and ditches, or wa-
ter drains and surface drains, must be dug, in order to keep the
workings dry, as fer ag possible, in wet and stormy weather, and
during the winter season. The mine that has been worked most
extensively on this principle is that at Andover, Sussex Co.

UnpERGROUND WoRKINGS,—The other method, and that
which in most cases has to be resorted to, is by underground or
subterraneous workings. These are commenced and continued,
either by shafts, or levels, or both, as the nature of the ground
and the position of the deposit may demand.

In all cases where the configuration of the surface, and the
situation of the mineral deposit will allow, an ¢ adit-level »?
should be driven cither in the deposit or from the Jowest ground
adjoining. 'When the deposit crosses the general direction of
the ridge, of hill, in which it is situated, the adit should be
driven into it upon its course. The Wood Mine at Hibernia, is
a good illustration of this kind of adit. But when the deposit
runs along the side of o ridge or hill, parallel to its course, the
odit must be.cut through the adjacent roéks, which is frequently
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2 very expensive undertaking, In the case of a ¢ chaft,” which
is the other alternative, the cost of machinery, of pumps, repairs
and attendance, are to be considered. 'When the nature of the
surface will not allow an adit-level, a shaft must be sunk, its
location being determined from the position of the deposit, its
dip, etc. When a deposit of ore has been removed above the
adit-level, the working is continued by means of shafts, through

-which the ore may be raised, and the water pumped to the level.

‘TimBERING.—In all shafts or levels which are sunk or driven
through earth or loose rock, the practice of “timbering ** must
be resorted to, in order to prevent these substances from falling

.nto, and filling up tho execavation. The wood most generally

used for this purpose, in the New Jersey iron mines, is chestnut ;

though locust, white oak, red oak, red pine, or any other durable

wood, will answer the purpose. It should be flattened on two
sides, stripped of the bark and seasoned, before it is put into the
mine. Its size should not, as a general rule, exceed ten inches
in thickness, on account of inconvenience in handling, as ma-
chinery or pulleys cannot well be used in a mine, and the sticks
must consequently be set by hand,

The timbering of a shaft is usually rectangular in form ; and
in most mines requires only to be carried through the loose earth
and disintegrated portions of the rock above, or until solid rock

is reached, which is usually not over thirty feet; here it rests

on a bed cut in the rock, sufficiently solid to prevent its displace-
ment. The timbering in an adit is different from that in a shaft,
being somewhat smaller at the top than at the bottom on account
of inclining side posts, in order to resist the pressure. It should
usually be six or seven feet high, five or six feet wide at the bot-
tom, and three at the top. The timbering in the galleries
and other parts of the mine consists merely of heavy timbers ex-
tending from wall to wall, one end being set into a step cut into
the foot-wall to receive, and the other bearing against the hang-
ing wall. If the wall be slaty or unsound, the timber may bear
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against a Wall-plate of plank, in order that it may give support
to a large surface.

Exrracrion or Ore—After the shafts have been sunk and
-galleries run horizontally from them, the work of extracting ore
beging.” This is done by what is ealled “ stoping,” or working
in steps. There are two methods of doing this, one ealled over-
hand, and the other underhand stoping. The difference between
them is, that in the former the oro is removed from below up-
words ; while in the other method it is removed from above
downwards, The latter method is usually adopted in this region,
and is considered the most economical. A good illustration ig
given in the section of Sweed’s Mine, (Fig. 12, page 230), show-
ing three stopes. The lean ore and rubbish is piled upon the

timbers put in to support the walls, thus forming what are termed _

‘“stulls.” In these piles of rubbish, openings called * mills,
passes or shoots,” are left, through which the ore may be thrown
down into o car on the level or gallery below. The rubbish piled
upon the timbers forms an additional support to the walls in those
parts from which the ore has been removed. It is a great fault
in most of these iron mineg that too much stoping surface is
cxposed. The reason of this is, that the deposits, in most in-
stances, are so wide and so pure that they are removed without
leaving any rubbish to support the walls. The mines are thus
g0 open as to be very dangerous for the workmen. When there
is not enough rubbish furnished by the mine it may be obtained,
when the underhand method is pursued, by cutting away the
timbers and letting down that from above; and when enough is
not furnished by this expedient, it may be thrown down from the
surface. This method i3 advantageously pursued at Sweed’s
Mine.

Havrize anp Hosrive.—In beginning to sink a shaft, for
the first fifty or sixty feet, the ore, rock and rubbish, may be
raised by means of a common windlass, such as that used in
wells, 'When the shaft does not exceed one huadred and fifty
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feet in depth, the work may be done economically by a horse ;
and the machine used for this purpose is called a horse-whim, a

Fig. 13. good form of which

L 5 is represented in
A Tl <« NI/ Fig.18. Sometimes
\ : o an arrangement for
=l == pumping is connect-
et o A\ ed with if, as seen
\\%\\\‘Q\\\\\\ Q\‘;\\\\\\\\\\\\\\\\N\\\\\\\“\\ in the same figure,
\\ The horse, by turn-
&\\ &, the sweep f, winds
x : (//( \ 1&‘:“‘; the chain upon the
%& J"|' “ \ j drum, and thus

] \\\\\\\ k! L. raises the “kibble,”
\\\§§ - %:\\.- H }’f - which is made to
:.:-\g\\\\ AL 2/ ;I:scetﬁ 'lz f;ewel:s;-f
EORSE.WEHIH AND KIBBLN. : 'thi EWeep. Olffid;;

ever, the shaft exceéds one hundred ‘and fifty feet in depth, woter
or steam power may be more advantageously employed, though
either of these may be economically used at the very beginning,
provided operations are carried on $6 a great extent.

In Sweed’s .and Mount Pleasant mines, the hoisting is done
by water power. The srrangement of tho machinery used for
this purpose ot Sweed’s -Mine, is shown in Fig. 14; ais the
water wheel, connected by means of mitre gearing with -the
chain drum. The motion is reversed by means of the sliding
clutch d, which connects the drum with either of the mitre
wheels e or f, a8 a forward or backward motion is required.
The motive power, by this arrangement, may be always in one
direction, ag is necessarily the case when water is used.

Tn the uge of steam power various kinds of engines are employed.
Those at the Glendon and Byram mines, (see Fig. 15) are very

convenient in form for small workings, being simple in their con-
16
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struction and arrangement. They are provided with two eccen-
trics, e ¢, by which the motion may be reversed. The valve
may also be worked by hand, for a short time, by means of the
lever, /, attached to the rocking shaft; d,is the chain drum;
and ¢ the connecting rod which works the pump.

Fig. 16.
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In removing the ore from the stope to the inclined plane, or
shaft, a car, (Fig. 16) is generally used, which, if the gallery be
not too long, is easily pushed by hand, the floor of the gallery
being generally slightly inclined for this purpose, as well as for
carrying off the water. The cars generally used st the iron
mines hold from one to one and a half tons of ore. They have,
at one’end, a door, through which the load is discharged. Where
the mine is worked entirely by shafts, cars are sometimes used for
bringing the ore from the stope to the shaft, where it is trans-
ferred to buckets, and then raised to the surface. But this
plan causes much unnecessary labor, ag the object might be
equally well effected by running the cars upon o platform, and
then raising them to the surface—an operation which would dis-
pense with the labor of transferring the ore from the cars into
the “kibble.” The same object might be effected by running
the cars themsclves up an inclined plane to the surface. When
the dip of the deposit does not exceed 40 or 50 deg., the plane
may be on its foot wall, ag at the Byram, Sterling and other
mines, or it may be in the direction of the deposit, as seen in
the section of the Sweed’s Mine, the arrangements for the work-
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ing of which are, perhaps a3 economical as any adopted through-
out the Highlands.  There are two adits to this mine, perpen-
dicular to the direction of the deposit, and entering the hill at a
and 3. The ore here is loaded into the cars at the stopes, and
then pushed by hand to the plane ¢, Where a chain is attached
1o them, by which they are raised as far ag the gallery e. Then
they are drawn by o mule throngh the adit a, to the eanal bank,
and emptied directly into the boat.

Fig. 17.

A very ingenious arrangement, used for connecting the galle-
ries with the plane, is shown at Fig. 17. When the car is to
pass to the lower gallery, the track of the upper gallery is raised
by the windlass and block, and the car passes under; but if it
is to go on the upper gallery, the track is let down into its places
and the car runs into it.

The pumping arrangement at this mine is also very simple
and convenient. The water is roised at three successive lifts,
from one gallery to another, and discharged at the adit a, (seo
Fig. 12, page 230,) whence it runs into the canal. At the
mouth of the adit, there is a trough arranged for washing ore
with the water from the mine. The pumps used are of the com-
mon * lifting’’ kind, and are nine inches in diemeter.
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" In the section is shown the manner in which & new stope ig
begun. The shaft £, is first sunk to a depth equal to the re-
quired height of the stope, a pump being carried down with it to
prevent the water from interfering with the workmen. © The
angleis then worked off in the manner indicated by the dotted
line; and & new stope is thus formed, and a new gallery begun.
A gimilar method of beginning a stope is shown in the section of
the Byram Mine,

DrAINAGE.—Ag this is one of the most expensive operations
connected with mining, it becomes necessary, in adopting a plan,
to consider the nature of the locality, the character of the rock,
and the amount of water that may be expected to accumulate.
Ag before stated, when practicable, an adit will effect a great
saving in the expense of draining ; but when this method cannot
be employed, the water must be raised through a shaft. Before
it reaches any considerable depth the drainage may be effected
by a horse-whim and barrel. When the amount of water be-
comes t00 great, recourse must be had to the use of pumps. The
pump generally preferred, on account of its simplicity, facility of
repair, ete., is the ““lifting pump,” or combination of the * guck-
ing” and “lifting pump,” inasmuch a8 it raises the water by
“puction” for the first twenty-five feet, and lifts it through the
remaining distance. This pump is not easily deranged, and if
it should become g0, is readily repaired when under water. )

Pumping, as well ag hoisting, may, in the beginning, be effected
by horse power, the pump being connected with tho whim, ag
shown in Fig. 13, page 241. a is the pump, worked by & chain
which, passing over the pulley, is connected to the crank at c.
'The weight w is & counterpoise for the purpose of moderating the
force of the * back-lash,”” caused by the weight of the pump-rod
and the column of water raised at each stroke. Amnother ar-
rangement, in use at the Richards Mine, by which the back-lagh.
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pump being below instead of above, as in the preceding figure.
In this arrangement the connecting-rod is attached to a pair of
iron eross-arms a a, which, in one direction, may revolve inde-
pendent of the ratchet-wheel, with which they are connected in
the other direction by the spring-catches ¢ c ¢. When the rod
‘begins the downward movement, its weight, with that of the wa-
ter above the bucket, causes it to descend with great force, and
thus the arms are made to revolve with greater rapidity than the
ratchet, though in the same direction. 'When the rod hag fallen
a6 far ag its weight will carry it, the arms are again taken hold
of by the ratchet, and carried forward as before. In this way,
~ by the falling forward of the rod, nearly a quarter of a revolution
is gained each time. By using a pump connected in this man-
ner with the hoisting arrangements, the mine is freed from water
at the same time that the ore is hoisted. The engine best
adapted to pumping is the modification of the Boulton and Watt
engine, now generslly known as the Cornish engine.
VentivaTioN.—The air of mines becoming vitiated by the
breathing of the miners, the burning of candles and lamps, and
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the explosion of gunpowder, recourse must be had to some means
for purifying it. This may be effected in various ways. A shaft
at either extremity of the mine, connected together by a gallery,
will often answer every purpose. By this means a current of air
is produced, which, entering one shaft, passes through the gallery
and makes its exit at the other shaft. It is desirable that the
opening of one shaft should be higher than the other. When
the mine, at the surface, will not allow this, a chimney may be
erected over one of them, which, when there is not sufficient cur-
rent, may be connected with a flue from a furnace. .

Another means often resorted to is that of forcing pure air into
the mine, or drawing out the bad air. This is accomplished
by means of blowers, among which the common fan-blower an-
8wers a very good purpose.

CONCLUSION,

As goon ag the explorations shall have been completed over the
whole of the metalliferous belt of the Highlands, generalizations
will be made, that will show in a condensed and tabular form :

1st. The different varieties and character of its ores.

2d. Their chemical composition, and their relstive economie
value. , ) .o

-3d. Their geological position, and their geographical distribu-
tion, o

4th. Their natural advantages for being extracted.

6th. The manner in which they should be mixed ; the fluxes
and fuel that should be used, as best adapted to the manufac-
turing of different kinds of iron. .

6th. The most favorable locations for thé erection of iron
works, combining the grestest advantages as derived from the
above considerations. _

Enough, however, has been said in the detailed descriptions of
the principal mines, as contained in the preceding pages of this
xoport, to show that this district is pre-eminently an iron-ore-
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bearing district, unrivalled by any like extent of territory in the
Union. With very great propriety, indeed, did an eminent
statesman recently propose that New Jersey be called ¢ The Iron
State ;’ for it may be said, with entire truth, that the mountain
deposits of iron-ore, above water-level, in its Highlands, are suf-
ficient to supply the demand for iron in the United States for
many years to come,

The following congiderations determine the most advantageous
location for the manufacturing of iron:

1st. Quality, quantity, and accessibility of the ore.

2d. Cost and nature of the fuel to be employed.

3d. Cost and accessibility of the proper fluxes.

4th. Cost of labor, machinery, etc.

5th. Proximity to market.

Does not this district, possessing the richest of ores, in its
mountain deposits, of magnetic, specular, hematite, franklinite,
and hog ores, the best of fluxes in its great variety of limestones,
its accessibility to the anthracite coal-fields of Pennsylvania, its
proximity to New York and Philadelphia, the great iron depots
of the country, combine all these advantages in a remarkable de-
gree? There is no reason, then, why New Jersey shoud not be-
come, par excellence, the greatest iron-producing State in the
Union. Statistics show that the annual consumption of iron in
the United States, during the past few years, is not far from
1,500,000 tong, of which only about 800,000 tons have been pro-
duced here. This consumption is annually increasing by the use
of iron in the construction of railroads, iron buildings, vessels,
pavements, etc. ; and do not these facts demonstrate that the
manufacturing of iron must be increased in this country? DBut
where will these manufactories be located? Undoubtedly where
the purest and most accessible ore is found in proximity to an
abundance of fuel and fluxes, as well as to a proper market.

The increasing intelligence and enterprise of the citizens of
this State, are rapidly leading to the development of the natural
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resources of its territory; and it is reasonable fo believe that
the day is not distant when the numerous forges situated upon
its mountain streams, converted into extensive iron works, will,
in a great measure, supply the increasing demand for this indig-
pensable metal.

The development of the mineral resources of the Highlands
of New Jersey, is a subject not merely of State interest, but of
great national importance ; and every step which the State takes
towards proclaiming to the world the extent, character, and sit-
ustion of these resources, will increase ten-fold tho value of its
territory. It has already been demonstrated, with respect to its
Highlands, that the salubrity of its climate, the beauty
of its scenery, its undeveloped resources, its unoccupied, water .
power, and its facilities for internal communication, offer induce-
ments for the safe investment of capital, that will amply reward
honest industry and persevering enterprise.

WILLIAM KITCHELL,

Superintendent and State Geologist,
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