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GEO. H. COOK,
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REPORT.

The act of the Legislature authorizing the present Geological
Survey of the State was passed at the session of 1864.*

A supplementary act authorizing its continuance was passed
at the session of 1869.+ :

At the session of the Legislature of the present year, and in
accordance with the recommendation of the Board of Managers
another supplementary act wag passed providing for its further
continuance.

Under this authority the work has been continued through
the past season, and the following persons have been engaged
in different branches of the Survey:

Pror. Jonx C. 8MocCK, Assistant Geologist, has been in active
duty 2 part of the year, during which he has visited many of
the iron mines, has pursued stadies of the rock structure of the
Highland Range of Mountains, and more especially of the rocks,
ores and minerals of the Jenny Jump and Marble Mountain
ranges.

Evwin H. Bocarous, Chemist, has been constantly engaged
in the laboratory analysing ores, minerals, roeks. soils and ferti-
lizers, and in testing mineral substances sent by citizens, or
collected for purposes of inquiry and investigation.

Pror. Epwarp A. Bowser, Engineer and Surveyor, has
been occupied a part of the season in making a topographi.
cal map of the country in which Jenny Jump and Marble
Mountain lie, and in completing an examination of the monu.

* The results of the Survey under this nct were pullished in annual reporta for 1564, 1865, 1366,
anil 1367, which wera printed by the Leglalature and distributed with the leginlutive doeuments and
the Geology of New Jersey, an octavo volume of XXIV and £ pagen with a portfolio of 8 maps,
which was published in 1569 by the lonrd of Mmmgars of the Survey. See dercriptlve list of pub-
lications of the Geological Survey at the end of this report.

t The resulis of this continnation of the Geologleal Survey have been given lo the snnual

Teports of the State Geologiet, priuted by the Legistatura in 1560, 1970, 1571, und 1572, and distributed
wiih the legislative documents,
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ments marking the boundary between New Jersey and New
York. Wm,/A.Chapman and Elbridge Van Syckel, Jr., graduates
in the engineering department of Rutgers College, have assisted
Profesgor Bowser in surveying and mapping the mountains, and
James K. Barton, another graduate, has assisted him in survey-
ing and mapping that portion of country about the Great
-Meadows of Warren county.

My own time has been taken up with the miscellaneous work
of the survey—the drainage projects, the examination of the
northern boundary line, the various departments of laboratory,
field and surveying work, and in answering numerous and per-
tinent letters of inquiry, 1 have found great satisfaction in
vigiting some of the new iron mines, and in tracing out with
Professor Smock the lines of division between several well
marked belts of the Azoic rocks.

There is a great increase in the number of applications for
information in regard to mines, minerals, mineral waters, ores,
building stones, clays, sands, marls, and other natural products,
which we answer as far as the time and means at our disposal
will aliow.

The work done is given in detail under the following hcads:

The Drainage Works.

survey of the Northern Boundary.

Subdivision of the Azoic region into four oblique belts,
with a map of Northern New Jersey, and a Topographical
Map of Jenny Jump Mountain, with its lron Mines.

List of Mires of Magnetic Iron Ore, with notes.

Searching for Iron Ore,

. Zinc and other Ores.

Building Stones.

Clays and =ands.

Limestones.

. Marl.

11. Graphite.

12. Infusorial Karth.

13. Roads and Road Material.

14. Soils and unimproved Lands.

o B
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L.
Drainage of Lands,
The law to provide for the drainage of lands, which was
passed by the Legislature of 1871, put the plans for draining
tracts of wet and marshy land under the direction of the Board
of Managers of the Geological Survey. It required them, <on
the application of at least five owners of separate lots of land
- included in any tract of land in this State, which is subject to
overflow from freshets, or which is usually in a low, marshy,
boggy or web condition,” to examive such tracts, and if they
Judged it for the public interest, to survey, and meke a plan for
the drainage of the tracts, and to submit the same to the
Supreme Court and ask for the appointment of commissioners
to carry out and execute the works of drainage, and to assess,
collect and pay the expenses incurred. Under this act yoor
Board has prepared plans for the drainage of the tract of land
subject to overflow, bordering the Passaic river, between Chat-
ham and Little Falls, in Morris, Hssex, and Passaic counties;
and for the tract of land on the Pequest, in Warren county,
between Vieona and the Sussex county line. Commissioners
were appointed for each of these works, and they have entered
upon their duties. These enterprises involve the interests and
rights of a large number of persons, and the mode of proceeding
N to carry them out is new and untried. Hence the Commissioners
have thought it prudent to proceed with great care—which of
course, has required time. ‘I'he securing titles to the lands and
property which have to be taken for the widening of streams,
the deposit of excavated material, or the lowering or removal
of dams, hag been the first work of the Commissioners; on the
Pequest this work is done, and on the Passaic it i3 in progress.
The work of clearing the streams might have begun this fall,
but the financial diflicultics of the country compelled them to {
defer it. They are of the opinion that the expenses of the work
will be least burdensome to land owners, il instead of being
agsessed for full payment at once, they can be divided and paid 1
in several yearly installments—and the Commissioners have
prepared the draft of a bill for the purpose, and ask this Board
to recommend itz passage.
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The completion of these works of drainage will add largely
to the productiveness and wealth of the State, and will remove
fruitful sources of insalubrity and sickness: and while a just
compensation must he made for any property taken or injured,
the expense will be so provided for as not to be burdensome to
the land owners. .

1. ’
The Northern Boundary Line.

The division line between New Jersey and New York is
marked by monuments on the line, at the distance of one mile
from each other. Rome of these monuments have been destroyed,
others are said to have been moved for fraudulent purposes, and
it was judged expedient by your Board to have the line examined,
after which, if found necessary, the State of New York can be
asked to join in restoring it to its true place, and in establishing
permanent and easily verified monuments upon it. The first
thing to be done in this cxamination is to determine the true
latitude and longitude of Carpenter's Point-—which is the
extreme western end of the boundary, and then to compute the
precise bearing of the straight line from the western end to the
monument at the eastern end, which already has its Jatitude and
longitude determined. By running this line through with the
proper hearing, the true condition of the monuments will be
found,

In aceordance with the directions of this Board [ applied to
Professor Pierce, Superintendent of the United Siates Coast
Survey, to determine these particulars, viz., the latitnde and
longitude of Carpenter’s Point, and the azimuth of the division
ling, for us, and have great pleasure in reporting that Professor
Pierce consented to have the work done by the officers of the
Coast Survey, and dirccted it to be begun at once. An agsist-
ant was sent to Carpenter’s Point where he established an
observatory, set up the necessary instruments, and spent almost
the whole of May and June in taking observations from which
to make the proper computations. The work of computation is
st:!l in progress at the office of the Coast Survey in Washington,
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aud we are informed that it will be completed and reported to
us by the cloge of the year. The enlightened liberality shown
in doing this very nice and expensive work for us is worthy of
high praise, and it is but just to give this public expression of it.

By the next meeting of the Board I hope to be able to report
the condition and place of the monuments in relation to the
straight division line.

IiL

Subdivision of the Azoic Region into Belts; with a Mep of
Northern New Jersey.

The Auzoic rocks of New Jersey are nearly all included in
the mountainons district of country which lies in the northern
part of the State, occupying the northwestern parts of Bergen,
Passaie, Morris, Somerset and Hunterdon counties, and the
routheastern parts of Sussex and Warren. Ramapo, Trowbridge,
Mine and Musconetcong mountains, mark its southeastern, and
Pochuek mountain, Pimple Hill, Jenny Jump and Marble moun-
tain its northwestern border. This whole belt of mountain
ridges is part of the chain of mouataing which is known in New
York as the Highlandg, and in Pennsylvania as the South moun-
tain.

The extreme length of this region from the Delaware on the
southwest to the New York boundary line, on the northeast is
sixty miles; its breadth at the Delaware is ten miles, and at the
New York State line is twenty-two miles, and its area is about
nine hundred rquare miles, exclusive of several tracts of country
which though included in the above boundaries are underlaid by
newer rocks.

In this whole region very little bare rock is to be found.
Almost everywhere it is covered with a heavy body of drift
earth, and much more than half of it bas the surface thickly
strewn with loose rocks and stones. This condition of the sur-
face has rendered it much more favorable for the growth of
wood, than for cultivation; and a large part of it is in forest.*

* That portion of the Azofc reglon embraced within the limits of Sussex, Passalc and Dergen
couutivs, and that part of Morrie county north of the Morris aud Essex Huilroad hus 83 per cent.
of ita aren in torest.' Morris county sputh of the sapse rond and iTunterdon county n .rth of tha
Central Hailrond of New Jersey Liava 39 per cent. in forest. Warren county and that patrt of Hun-
terdon sonth of the Central Railroad have 45 per cent. in forest. Taken together thy area coversd
by tureat is & little over ¢ per cent, ot the whole,
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On this account it has been found extremely difficult to make
any clearly defined and easily understood subdivision of this
formation. The difficulty is #till farther increased by the pecu-
liar circumstance that while the whole belt or strip of Azoic
rocks crosses our State in a general direction of north fifty
degrees cast, the strike of the rocks, which is ounly the direction
of the upturned and exposed edges of the strata is about north
forty-three degrecs east. So that any natural subdivision of
the Azoic formation of our State muat be into narrower belts
which cross the whole formation obliquely and come to an end
in the blue limestones on the northwest border of the region,
and in the red sandstones on its southeastern border. The
Hudson river cuts through the Azoic formation from Stony
Point to Cornwall, and the rocks are finely exposed for study,
but if one were to examine them with the expectation of learn-
ing the character and structure of New Jersey rocks of that
age, he would he entirely at fault; for the Hudson river section
mainly exposesasingle one of the four belts into which we new
divide our Azoic rocks. lIn the same way the Delaware cuts
through the formation, but it only exposes two of the four
helts into which the rock iz divided. '

BELTS.

For convenience of reference, the following provisional names
have been given to these belts; and they are put down in the
order of their oecurrence beginning with that on the southeast
und, going on to the northwest; and in any descriptions of a
vingle belt, the southwest points are named first, and those
farther towards the northeast in succession.

1. The Rawapo Belt.

2. The Paseaic Belt.

3. The Musconetcong Belt.

4. The Pequest Belt.

1. The Ramapo Belt begins near Peapack, in Somerset connty,
and extends on in a northeast direction by Pompton to the State
line, and in the State of New York to and heyond the Hudson.

NEW JERSEY GEOLOGICAL SURVEY
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It is about two miles wide at the southwest end, and at the
State line its width is five miles. Mine mountain, Trowbridge
mountain, Watnong mountain, the isolated low mountains
between Denville and Boonton, the mountain ridge extending
from Boonton to Pompton, and the Ramapo mountains are all
in this belt. Its southeast border is characterized by its meet-
ing the red sandstones and conglomerates of the Triassic Form-
ation, and its southwest end is likewise in these rocks. Its
northwest border is marked by a characteristic white crystalline
limestone containing serpentine in grains, large masses, and
fibrous forms as chrysotile. An outcrop of this limestone is to-
be seen at the Sanders property, 2 mile from Mendham, on the
right of the road to Morristown; another is a mile and a
half north of Montville, where there are quarries of limestone ;
still another is about two miles northeast of Bloomingdale, and
a half mile west of the Wynoki¢ road, on the DeBow prop-
erty ; farther on, limestone crops out at the west foot of Wind-
beam mountain at the roadside, near G. Monk’s house ; and again
on the side of the road from Boardville to Greenwood Inke, and
a half mile from the former place; further on, in the tunnel to
the Old Blue mine, at Ringwood a bed of limestons is cut
across; and near the State line and just west of the road from
Ringwood to Sterling limestone is found in small quantity;
further on, in New York, in the extension of the same line, it

is found a quarter of a mile east of the northeast end of Truxedo

pond. Other outcrops of limestone are seen east of the road at
Wynokie, on Mr. Rhinesmith’s land, and at Boardville, near
the dwelling of J. W. Schermerhorn. But after examining the
country, it was thought best to draw the division line along the
most westerly of these outcrops of limestone, and to consider it

all as belonging to the Ramapo belt. The line is drawn on the-

map between these outerops, according to the best of our judg-
ment now, though further examination may lead to its being
slightly changed.

The Passaic Belt is the next belt on the northweat, and the
line just described, is its southeast boundary. It begins at Clin-
ton, in Hunterdon county, at the southwest, and extends on by

NEW JERSEY GEOLOGICAL SURVEY
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Dover and Ringwood to the State line, and beyond to Stirling
and Turner's Station, where it ends. Its breadth is nearly uni-
form, and about five miles, lts surface is high and undulating,
but it has no conspicuous mountain ridges or elevations, and
its hills have only local names. On its southeast border from
Peapack to Lebanon, it is hounded by the Triassic sandstones
and conglomerates; nearer Clinton, it is limited by the Magne-
sian limestone ; and at its southwest end, at the valley of the
South Branch of the Raritan, and of Spruce run, it is lost from
sight under the Triassic rocks. Its northwest border is defined
hy a continuous vailey through its whole extent. This valley
Legins at the Spruce run, above Clinton, where its first eastern
branch comes in, and follows up the valley of that branch, and
over the depression of the ridge at its head, into German Val-
ley; and up that valley to Naughtrightsville, Bartleyviile,
Flanders, Succasunny, Berkshire Valley, Longwood Valley,
Petersburg, Newfoundland and West Milford, to Greenwood
Lake and the State toundary. Beyond this it continues on, by
Bellevale to Monroe, in New York. This valley contains Pots-
dam sandstone, magnesian limestone and Hudson river slates,
throughout its whole length: and, from Flanders on to the
northeast, it is characterized by extensive ridges of Green Pond
mountain conglomerate. No crystalline limestone has heen
found in this belt, but it is remarkable for its rich mines of
magnetie iron ore.

3. The Musconetcong Belt, is northwest of, and adjoining
the Passaic Belt. The valley just described is its southeast
boundary, as far as it goes to the southwest. From the Spruce
run to the Delaware, it is bordered, principally, by red sand-
stone rocks, or as at Little York by magnesian limestone, or as
at Amsterdam by quartzose rock. The southwest end is at the
Delaware, where it descends to pass under the river, and in
Pennsylvania it extends on to near Reading. Its northwest
houndary is marked. as it runs from the Delaware by Lower
Harmony up Harker’s Hollow, and over the mountainous divide
near Monnt No-More to Oxford Furnace; thence, up the valley
of the Pequest to Vienna, and then up Bacon's creck to War-

L
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renville and Allamuchy; along the east foot of Allamuchy
mountain, and east of the Cranberry reservoir, and the Roseville
iron mine, to the high dividing ridge between the streams run-
ning into the Musconetcong, and those running into the Wall-
kill; from this divide it descends into the Wallkill valley, and
follows along the east border of that valley by Franklin, Ham-
, bargh, Vernon, and on to the State line. Musconetcong,
Pohateong, Schooley’s, Hamburgh, Wallkill and other mountain
| ridges are in this belt and a large portion of it is an elevated
' table land. Tt continues quite across our State and ends near
Newburgh, in New York, and near Reading, in Pennsylvania.
In breadth it is from six to eight miles, including several long
and wide valleys underlaid by magnesian limestone. No erys-
talline limestone has been found in it, in which respect it differs
from the belt next adjoining on the northwest.

4, The Pequest Beit, includes all the Azoic rocks northwest
“wof the boundnry just described. It extends quite across the
State, but on the northeast it passes only a few miles beyond the
| State liue, and in Pennsylvania it ends a few miles northeast of
Bethlehem. Its northwestern edge is everywhere overlaid by
Palonezoic rocks. Scott’s mountain, Marble mountain, Jenny
Jump, Pimple Hill and Pochuck mountain are in this belt. It is
very irregular ia width, being entirely lost in some parts of its
. length, and widening out to three miles or more in others.
Crystalline limestone is very abundant in this belt, and it isaizo
characterized by its rich zine mines, and by its iron ores con-

taining manganese.

'

AGE OF THE ROCKS.

In this division into belts, we have not been able as yet, to
find any means of identifying our Azoic rocks with either the
Laurentian or Huronian rocks into which the Caunadian geolo-
gists have divided theirs.

The rocks of the Pequest belt have most resemblance to the
typical Laurentian rocks of Canada, and the Green Pond moun-
tain conglomerates have many characteristics in common with the

NEW JERSEY pEOLOGICAL SURVEY
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Huronian rocks of the Canadian geologists. There is & pecu-
lar bluish gray slate which crops out in the bed of Ringwood
river, just on the upper eide of the bridge at Pompton, and has
heen found in one or two other places on the southeast border
of the Ramapo belt, which is identical in appearance with the
Huronian slates of Canada, but any positive conclusions would
be unwarranted in the present state of our knowledge.

Structure.~~The structure of the rocky materials of this
formation has been given with many illustrations in the “Geology
of New Jersey,” and for full details reference must be made to
that work. It is sufficient to say here, that all the rock of the
formation is stratified ; that the strata are not horizontal but
are highly inclined, and in some cases vertical, that inglination
which is called the dip is, with some exceptions, towards the
routheast; that the direction of the edges of the upturned strata,
called the strike of the rock, is northeast and southwest. The
accompanying map shows the location and general direction of
these rocks and their subdivision into belts, and gives at a™v"
glance what pages of text cannot convey.

Though the dip is usually in one direction, and that to the
gontheast, it has been found in mining explorations that the
strata do not continue on dewnwards in the same direction of
dip always, but that in many cases they bend round in a fold
and return to the surface again; that in fact they are folds, and
the parallelism of the layers is caused by the two sides of the
fold being pressed powerfully together. The axes of these
folds, or the lines ahout which they have been bent are not
usually horizontal, but are much inclined from tweoty-tive
degrees to {ifty degrees to the horizon. This inclination of the
axes of folding is always downwards in the direction of the
strike towards the northeast. This inclination is, among our
miners, called the pitch, The strata are not perfectly even and
straight in their sirike, but are commonly wavy, and instances
are occasionally found in which the strike is changed {rom its
usnal northeast and southwest direction to one northwest and
routheast, as if, in addition to being compressed on the sides,
the strata bad alro heen subjected to a pawerful compressing

NEW JERSEY GEOLOGICAL SURVEY

e



R

17

force between their two ends, which had caused them to shorten
in their length by bending sidewise around vertical axes
and forming a curve somewhat like the letter 8. 1n addition
to these folds and bends, the rock is broken across in various
directions by vertical cracks or joinfs, and it is not uncommon
to find that the rock layer on one side of a joint has been moved
away from the corresponding layer on the other side, and that
. they are now separated by an interval or offset of greater or
less extent, amounting in somo instances to a hundred feet or
more. The direction of these offsets does not conform to any
known law, but i3 in some eases in one direction and in others
directly opposite.

The beds of rosk are not uniform, some being very thin and
others thick and massive. Sometimes the same bed is found to
vary much in thickness, being many feet thick in one part and
thinning out to almost nothing in others—this is specially true
of the iron ore beds.

Rocls.—The greater portion of the Azoic rock iz syenitic
gneiss, being composed of crystalline grains of quartz, feldspar
and hornblende, like syenite, and being stratified like a true
gneiss. Mica is found in it in some parts, but it is not abundant,
and in many layers of the rock it can not be found at all.
Feldspar, which is the most abundant mineral in the rock, varies
¥ much in color; in some gtrata it is white, in others flesh colored,

and in others bluish or grayish white, and it imparts its own
shade of color to the whole rock. It varies remarkably in its
power of resisting decomposition. In some places the rock
appears solid and incapable of decay, while in others the feld-
spar has decomposed, and become chalky in appearance, and
goft and earthy in its substance,

Horablende is very abundant in some beds of the rock, and
imparts its own characteristic black color to the mass, and in
some cases it has been mistaken for iron ore by explorers. It
has been fancied that this kind of rock has some connection
with the beds of magnetic iron ore, but its true relation in that
respact is not yet demonstrated. Like the feldspar it is found

2
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much decomposed in some places, and the material produced by
its decomposition is remarkable for its deep reddish yellow
color,
In some localitics the stone splits freely and can be dressed
well nnder the hammer, while in others the rocky mass is foo
hard and stubborn to be worked to any advantage. Localities
of this rock can be found along any of the railroads crossing it,
and great quantitiez are taken out of some of the iron ore mines. .
Quarries have been opened at Bloomingdale, Charlotteburgh, h
Franklin, Dover and Port Murray, Some beds of the rock are '
g0 peculiar as to be identified in hand specimens ; but generally
there is 50 much nniformity that hand specimens from the differ-
ent belts and from different localities cannot be locally identified.
White crystalline limestone is found in the Ramapo and
Pequest belts. That in the latter is in large Yuantity, and is
interesting for its many and useful applications in agriculture
and the arts, ag well as for its rare and beautiful minerals. It
ig in such extensive beds that it is marked on the accompanying
map by color, and it has been fully described in the “Geology of
New Jersey.” The white crystalline limestone of the Ramapo
belt i3 not so well known, and is in much more limited quantity.
1t ig remarkable for containing serpentine everywhere, and in
some localities in such large proportion as to be almost worth-
less for making lime. The localities at Montville and at the "
De Bow property near Winokie arc intercsting to the mineral-
ogist on account of the beautiful specimens of éibrous serpentine
or chrysotile found in them. The massive serpentine is also
very pure and handsome. Montville has long been famed as a
locality for these minerals, but Winokie has not been heretofore
noticed for them, though it has specimens quite as tine as those
at the former place.
Magnetic iron ore is also found in regular aud conformable
beds between the layers of gneiss or limestone. The only
difference between this ore and the other rocks among which it
is found, is, that its beds are limited in extent, either thinning
out or gradually changing in character until the ore is entirely
replaced by rock-—though this may not occur in hundreds or
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even thousands of feet. The mineral is easily recognized by ite
being attracted by the magnet, and some specimens are them-
gselves magnets, Its powder is black and it has the color and
lustre of iron. In some beds the ore is granular and crumbles
8o much as to be called shot ore, while in others it is extremely
tough and hard. It contains some rocky impuritics mixed with
it in variable but small quaatity, such as quartz, hornblende,
. feldspar, phosphate of lime, titanic acid, iron pyrites, &c.

g Origin.—The rocks of this formation are now conceded by all
geologists to be of sedimentary origin, They were originally
deposited from water as sand, earth, clay, shells and corals or

| marl, and oxide of iron. Under the influgnce of pressure and {

‘ heat, long continued, these deposits hardened to stone or rock.

‘ Under the prolonged and powerful influence of the same
agencies the rocks were forced from their original horizontal

' - position, turned up, bent and folded as we now find them, and

’ the material of the rocks separated into distinct minerals, and

| changed from its earthy appearance to the erystalline structure
which it now has. Examples to illustrate the possibility of these
different changes might be cited, but they would hardly be-ia
place in this report. In regard to the iron ore however, it may A
be said that we have in New .J rsey deposits of yellow oxide of
iron now going on ; that they re in wet places, and are limited
in the areas they cover. I harve, in one instance st least, had a
fossil from the northern part of the State of which the centre
was red oxide of iron and the outer and main part was maguetic

| iron ore. Along our own shores too, we are having changes of

l level decided enough; and we have only to imagine them con-
tinued long enough to put our present level groundsin just as

| inclined positions as the Azoic rocks now have. ¢

Description of the Geological Map.~This map is prepared
specially to show the crystalline or Azoic rocks of the State,
and the location of the different belts of those rocks, and the
raoges of the iron ore mines. But it is also of general interest,
and a short account of what it shows is accordingly presented.
It is on a scale of two miles to one inch, and all the eities, towns
and villages of the northern part of the State are on it, also the
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roads, railroads and canals. There is no attempt at shading
the hills or mountains, but the high and low surfaces are to
some extent shown by the location and direction of the streams,
which, of course, must always be on the lowest ground, and
their emall Lranches must always descend from the higher to
the lJower places. The colors on the map are mostly lithologi-
cal in their indications, some approaching the true colors, and
others being only conventional, The crystalline or Azoic rocks
are indicated by the crimson lake, gneiss being colored full,
serpentine with horizontal bars, and limestone of a purple color,
made by crimson underlaid by blue. The iron mines are full
hlack, The sandstones and quartzose conglomerates by a
brown or umber color, numbers being used to designate those
of different geolegical ages, and a much deeper shade of the
same being used to show the trap rocks. The limestones by a
cobalt blue color, and of different shades for those of different
ages. The slates are of a gray color, and are also shaded to
chow different ages,

The columnar section on the west side of the map shows the
different greological epochs of the New Jersey rocks, arranged
in order, the oldest being at the bottom, that next to it immedi.
ately above, and so on to the topmost, which is of the present
time. The rocks in their natoral places are not, however, as
level and regular in their order as this section would seem to
show, but are found lying at all the different angles of eleva-
tion, and in some places many of the rocks in our series are
wanting. The Arzoic rocks are the oldest in our series, and the
sandstones, limestones and slates which occur on the northwest
side of them, are of the palaezoic age, being the oldest of the fos-
gil-bearing rocks. Those nearest the Azoic are the oldest, and
those farther off are ncwer, the rocks dipping to the northwest.
The rock on the southeast side of the Azoic i3 of the mesozoic
or secondary age, in the series of fossil-bearing rocks. The dip
of this rock i3 towards the northwest. The other rocks shown
on the columnar section do not occur in Northern New Jeraey,
but are found in the middle and southern parts of the State.

From this it will be seen that we have rocks of all ages,
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except the coal bearing or carboniferous. The accompanying
gection across the State, from Dingman’s Ferry, on the Dela-
ware, to Jersey City and the Hudson river, exhibits all the
large rock formations found in Northern New Jersey, in the
same relations to each other in regard to location and direction
of dip, which they really have. The elevation of the country
above the sea level is also shown. The iron mines are marked
upon the map in their proper places. The location of these is very
interesting to those looking for new mines, The exhibition of
the tracts in which no mines are marked, together with the
ranges of those now in operation, must stimulate to greater and
better directed efforts to explore the, ag yet, undeveloped dis_
tricts. The color of the limestone marks the localities of thaj
rock plainly, and the lines of railroad show how both iron ore
and limestone can easiest find their way to market.

TRON MINES.

The iron ores of the Azoic region have been mined almost
ever since the Lnglish settlers came into the State. Governor
Robert Morris had iron works at Tinton Falls, Monmouth
county, in 1685. The Dickerson mines at Succasuany, Morris
county, were bought in 1710; and a forge was in operation at
Whippany, in the same county, in 1T16. There was also a forge
in Upper Freehold, Monmouth county, in 1716. The Oxford
furnance, in Warren county, was built in 1742; and furnaces
and forges near High Bridge, Hunterdon county, in 1754
Ringwood furnace, in Passaic county, was built in 1762; and
those at Charlotteburg and at Long Pond, in the same county,
in 1763, Numerous other forges and some furnaces were in
operation before the Revolution. The amount of iron made
must have been small, though no statistics of the production are
now at hand. Morse’s Gazetteer for 1821, says that two thou-
sand five hundred tons of iron were then made yearly in
New Jersey. Gordon’s Gazetteer, in 1831, puts our annual
product at one thousand six hundred and seventy-one tons -of
pig iron and three thousand tons of bar iron. At that time
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the iron was reduced from our ores by charcoal made in the
vicinity of the works, With the application of anthracite coal
to the reduction of iron ore, which began soon after this, and
the opening of canals and railroads to furnish abundsnt and
cheap transportation, the mining of our iron ores increased
rapidly. Dr. Kitehell, in 1855, estimated the whole amount of
iron o1e mined in northern New Jersey that year, at one hun-
dred thousand tons, In 1864, the estimate made for our annual
report was two hundred and twenty-six thousand tons. In
1867, the estimated product was two hundred and seventy-five
thousand tons. For 1871, the estimate was carefully prepared,
and its result was four hundred and fifty thousamd tons. The
amount of iron ore mined in northern New Jersey in 1872,
according to the returns obtained, was six hundred thousand
tons. The amount mined the present year, as estimated from
information furnished by the transportation companies and by
individuals, is:

423,682 tons carried on the Del., Lack. and Western R. R.

196,000 « “ i Morris canal.
13,970 « st i N. J. Central R. R.
27.000 ¢ mined and worked at Oxzford.

5,000 « “ H #  Ringwood.

665,652 tons total product of New Jersey mines in 1873,

The value of this ore at the mines-is not less than $5 a ton, or
$3,328,260.

LIST OF IRON MINES, WITH XNOTES,

The description of new mines and notes upon the older ones
ag here given are not complete in any of the features emumer-
ated, but only notices of the mining operations of the past few
years, particularly since the publication of the “ Geology of
New Jersey " in 1868. An attempt is made to mention all the
new mines and ore Jocalities, and to note any important changes
in the development and working of those described in that
report. This enumeration is necessarily incomplete, owing to
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the extent of the field to be traversed and the large number of
localities to be visited. As here given this iz two hundred.
To collect personaily at all of these the data necessary for a
detailed and accurate description, is not possible in a single
seagon of field work. The plan pursued has been to study a
district or belt, rather than attempt to go over the whole. This
will explain the degree of fulness in some of these notes and the
brevity in others. Wherever the localities have not becn
visited within the past two years, the needed information has
been sought from persons acquainted with those points. And
the description wherever based upon such information states
the fact, so that in most cases it will be possible to discriminate
between what has heen obtained personally on the ground, and
what has come from others. 1t is believed that this enumera-
tion includes all the localities which can be properly styled
mines, and nearly all the points at which much work has been
done in searching for ore. In the notes on the working of our
mines, the stoppages owing the late financial disturbance, are
not given, but only those due to lack of transportation, quantity
of ore, or other causes more properly belonging to such geologi-
cal notes, rather than to a business directory. Nor hus it been
within the scope of this report to make full notes on the min-
eralogical features or lithological characters of the rocks, in
consequence of a lack of time just now for the preparation of
such descriptions, and because of the difficulties attending the
whole subject of rock classification. The results of such a study
will be reserved for a fature and final report on the Azoic
formation of the State. The geological features have been
made prominent almost to the exclusion of the mineralogical.
‘These statements will explain any errors and some omissions
incident to such brief notes. They are put before the public in
the hope that together with the accompanying map they may
help to solve some of the perplexing questions of iron mining
or gearching for ore, or suggest new lines and localities that may
develope into working and profitable mines.

The order of arrangement in these notes is based upon the
gubdivieion of the iron ore district into four belts, running
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across the State from southwest to northeast. The boundaries
of these subdivisiona are given on a preceding page, and they
can also be seen, together with mines and ore localities, on the
geological map of Northern New Jersey accompanying this
report. Beginning at the southwest end of the eastern or
Ramapo Belt, the several mines are described in order, going
towards the northeast to the State line. Thisis followed by the
Passaic Belt in the same order, {from southwest to northeast,
and the grouping is geographical, by townships, rather than by
ranges. The same order is observed in the description of
mines in the Musconefcong and Pequest Belts.

MINES OF I'HE RAMAPO BELT.
SOMERSET COUNTY.

Bernardsville—Ore was discovered and considerable digging
done upon two or three farms near Bernardsville, Somerset
county, in 1871. This was done by John Webb, of Chester.
Since it was first opened but little has been heard of it, and it
has not been visited a second time. The present lessees are
parties in Dover. The New Jersey West Line Railroad, now
running to Bernardsville, offers an easy outlet for ore.

Janes Mine on Mine mountain, has not been worked in many
years.

MORRIS COUNTY.

Connet Mine.—This mine was opened in 1869 on an old tun-
nel near the Whippany river, on the farm of Stephen Connet,
Water street, Mendham township, Morris county. The old
adit or tunnel starting near the river penetrated the hill a
distance of two hundred feet, and was probably driven in search
of copper ores. In reopening the mine this tunnel was followed
to the vein and then the latter was followed in a southeast
direction about three hundred feet further, where the drifting
was stopped in consequence of the ore diminishing so much in
breadth that it was not profitable to work. Below this tunnel
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a second drift has been worked in a southeast direction, on the
course of the vein, and has reached a point nearly five hundred
feet from the surface of the hill at the old adit-tunnel mounth.
Throughout this distance the strike of the vein is southeast, the
dip towards the southwest at an angle of forty-five degrees and
the pitch of the shoots of ore is towards the southeast. In this
direction of the strike and dip the vein i3 an exception to the
usual mode of oceurrence of ore-veins in ‘this State. This
unnsual direction is probably of limited extent, and further
openings may show a curve around towards the east, and
ultimately towards the northeast, the usual strike of rocks and
ore-veins in the Azoic formation. The width of the vein varies
from four to seven feet, befween rough and irregular walls.
Near the surface the ore was very much altered by the decom-
position of its constituent mineralg, and hence had to be washed
to remove the earthy matter. In places there iz some hornblende
and a little pyrite. The rock of the walls is a dark colored
hornblendic gneiss with irregular masses of pyrite scattered
through it. In the vein the pyrite is most commonly in the
hornblendic portions. The tunnel serves for drainage and for
the removal of the material mined. The product has averaged
three to four hundred tons per month, and this has been shipped
from Morristown for the Musconetcong Iron Works at Stan-
hope.

Taylor Mine.—On George Taylor’s farm, near his residence,
east of Mine Ridge and near Taylortown. This is an old
locality which W. 8. DeCamp reopened the past season. He
found a vein from two toethree foet wide of rich ore—striking
nearly east and west. About fifteen years ago three hundred
tons of ore were taken out and sent to Ringwood. None has
yet been shipped from the last work done by DeCamp.

Kahart Mine.—In Peguannock township, east of the Bloom.
ingdale and Boonton road and about three miles from Bloom-

. ingdale, The old mine-holes are close to the road leading to

Pompton Plaing and on the crest of a low ridge. The ore from
there old workings is very rusty, and has a large amount of
pyrite quite uniformly scattered through it. I'rom these open-
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ings a small vein of sulpliurous ore can be traced northeastward
following the trend of the ridoe and near its crest line. The
dip of the strata which crop out on this ridge shows everywhere
a moderately steep dip towards the northwest. This direction
of the dip is rarely seen in the gneissic strata of New Jersey,
and this feature gives the locality more than ordinary interest,
considered geologically. Inaddition, thig locality merits particu-
lar attention as the first, and so far, the only place where the
diamond drill has been uged in searching for iron ores in our
State. The work was done during the past summer by a drill
from the American Diamond Drill Company, of New York,
under the direction of J. W. Hussey, of Bloomingdale. Two
veins were discovered; one, three feet thick, the other from
three to six and a half feet. And on the latter a shaft sunk
twenty feet found the thickness to average four feet. Further
development of the prorarty was stopped by the financial crisis
in September last. Samples sent to the Survey Laboratory
from this shaft were found to contain

H2.34 per cent. of metallic iron,

0.17 “ « phosphorus,
1.23 “ “ gulphuor,
1.40 “ % titanic acid,
21.20 b « rock.

The percentage of phosphorous is low and that of the sniphur
is not large.

Langgan JMine—About two miles northwest of Pompton
Plains village and near the southeast border of the guneiss rocks,
there are several shafts in which leanswore has been found. As
there was no work doing when visited nothing definite was to
be learned. Judging from the surface a great deal of prospect-
ing has heen done. .

De Bow JMine.—South of the Jast mentioned workings and on
the adjoining property, there is a long line of attraction, which
was opened last year by De Bow and Barnes. The results of
their work were not learned.

Jackson Mine—(Pompton Mine of the « Geology of New Jer-
=cy’"), one mile west of Pompton church and a few rods south of
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the Bloomingdale road. This was reopened and worked-during
a portion of the past year by the lessees, Sutherland and Axtell.
The vein is small and much disturbed by a coarse crystalline
granitic dike which was atruck in the main shaft. About five
hundred tons of sorted ore had becn mined when visited in
July. The rock of this dike includes magaetite as one of its
mineral constituents, together with feldspar and quartz. The
attraction is strong over a wide area on the strike of the strata,
which is towards the northeast. Over most of this groand, the
south or negative end of the needle is affected.

The composition of average ore from this mine is here given,

Silica, - . - - - - - . - 9.80
Magnetite, - - - - - - . - 73.15
Aluminz, - - - - - - - - - Y.48
Lime, - - - - - . . - - 1.46
Magnesia, - - - - - - . . 0.72
Phosphoric acid, - - - . - . . 0.54
Titanic acid, - - - - - - - - 4.40
Sulphur, - - - - - - - - 0.06

99.62
Metallie iron, - - - - - - - - 5296
Phosphorus, - - . - - . . 0.23

The unusually large percentage of titanic acid is noticeable.

Ryerson’s De Bow Mine.—One hundred and fifty yards south
of the Pequannock river and at the foot of the gneiss ridges, on
the west gide of the Plains. This, too, iz an old mine locality,
at which additional explorations have been carried on during
the vear by Martin J. Ryerson, of Bloomingdale. In a shaft
about twenty feet deep the ore was found nine feet wide and
dipping towards the southeast. With the ore a little pyrite was
observed, but this is said to be rare in the ore at the bottom of
tho shaft. Hornblende also accompanies the ore, but not in
sufficient quantity to make it at all lean. The attraction at the
shaft and for one hundred feet on the strike of the vien is strong
and positive. Two trial pits southwest of the shaft uncovered
a lean ore. The Bethlehem Iron Company hold this property
under a lease from Mr. Ryerson.
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PABSAIC COUNTY.

Kanouse Mine.—This old mine, at the foot of Ramapo Moun-
tain and east of Wynokie, has been reopened and worked within
a year, but was not in operation when visited last summer.
There are four shafts in addition to some surface diggings,
The vein dips towards the southeast and the ore is very
kard, compact, close-grained and mixed with a very white
sulphide of iron—probably marcasite. A New York company
own the property. The geological features of the locality are
interesting, as close to the vein there is a crystalline limestone
outcrop containing a iarge percentage of serpentine, and joining
this, in immediate contact with it, and conformably stratified
with it, is a greyish gneiss, traversed by numerous small quartz
veins,

On the broad and elevated Ramapo Mountain range, belong-
ing in this belt, the only mine which has been worked or which
can be designated as such, is the Butler Mine. Local attrac-
tions are reported, but no explorations beyond the wse of the
¢ompass have been made.

In this belt, beyond the State line, the following mines have
been opened, viz.: Ilgencamp, Pine Swamp, Sure Bridge,
Harris, Greenwood and Bradley, near the Greenwood Iron
Works, and the Forest of Dean Mine—all in Monroe township,
Orange county, New York.

MINES OF THE PASSAIC BELT.
HUNTERDON COUNTY.

Large's Mine~—Round Valley, Hunterdon county, southwest
of Lebanon and west of Round Valley, J. K. Large, of White
Ilouse, has done much work in searches for ore. One shaft is
ninety-five feet deep, showing a vein of mixed ore and rock six
to eight feet wide, between walls which run east and west, but
not ore cnough for profitable mining. In some of the trial pits
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on this property the strata were found having a northwest and
southeast strike—the lines of attraction having the same course.
The attraction iz not, however, anywhere very strong. lIn
several of these holes the ore was found to be in thin layers or
strings which ran out below. At one point the ore appeared to
be entirely replaced by black hornblende, while the walls con-
tinued their regular courge and dip. In all of them the rock
for several feet down was very much disintegrated and crumb-
ling from the decomposition of the feldspar and hornblende.

High Bridge.—The old mines here have been steadily worked
by the Thomas Iron Company, yielding several thousand tons
of ore yearly. Southwest of the old workings a continuation of
the vein was uncovered on lands of Mr, Creagor, and a consid-
erable amount of ore taken out by J. K. Large, of White House,
The mining was driven up to the old company’s line. During
the past year the High Bridge fron Company has been at work
here—mainly in the way of exploration.

0ld Furnace Mine.—On the farm of H. H, Creamer, near
Beaver brook, in Clinton township, about two miles east of
High Bridge. A great deal of work was done here abouta
hundred years ago for supplying in part the old furnaces of
this neighborhood. About four years since this vein was opened
on the adjoining farm, belonging to G. N. Alpaugh, by J. K.
Large and Isaac Hummer, and afterwards worked by the Union
Iron Company of High Bridge. The vein was found to be large:
in fact no clean foot wall was reached. On the hanging wall
there was a string of rich ore—in places widening to three feet.
The ore contained a large percentage of sulphur. The main
shaft was about eighty feet deep, and from this the vein was
opened by several drifts, so that the surface was thoroughly
tested.

Coleesburgh Mine.—On the farm of 0. W. Farley, three hun-
dred yards east of the village of Cokesburgh, Tewksbury town.
ship, Hunterdon county., The history of this mine is very
gimilar to that of the Old Furnace mine, having been opened
before the Revolution, and again, about ten years ago by Hum-
mer, Large and Conover, and afterwardg, in 1872, by the Union
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Iron Company. Here the ore was very rich and with only
traces of sulphur, but the vein was go small, {(from ten inches to
two feet wide when stopped), and the quantity of water to be
pumped so great, that the mining was unprofitable. The ore
was very much liked by furnace men and commanded the
highest market price.

Foz Hill Mine~This i3 of so recent a date, having been
opened in November, that it may be premature to dignify it
with the above title. The diggings are on the lands of Henry
Fisher and George Sutton, near a tributary of the Rockaway
creek, and about three quarters of a mile south scuthwest of Fox
Hill M. E. Church. There are several holes on the Fisher
property, but when visited a few weeks ago, these were so filled
with earth and water that the extent of the ore was not made
out. In an adjoining field on Sutton’s farm a shaft then sinking
bad struck ore of very good quality. The attraction is said to
be strong and steady for a long distance and a great breadth
of ore is reported as having been uncovered in the Fisher
openings.

Pottersville Openings.—In the vicinity of Pottersville three
distinct veins have been worked within the past two years.
The first to be described is on the lands of Potter brothers,
about one mile west of the village and rear the Fairmount road.
Here a vein five feet wide, between hard and firm wallg, and
running east and west with the hill, has been opened about
{ifteen feet deep, and about one hundred tons of good ore taken
ont. Asgit is abont two hundred feet ahove the brook the drain-
age by an adit at the foot of the hill will be easy.

Another opening in this vicinity is on lands of J. V. P.
Bartles, about half a mile northwest of the village and near the
Fox Hill road. This vein iz said to be five feet wide and the
ore of good quality. The locality was opened by S. W. Seals
and others, and has recently been sold to other parties.

t

MORRIS COUNTY.

Northeast of Pottersville about half a mile, and near the
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Chester road, the Dover Iron Company did considerable work
on a small vein of very good ore. This was stopped about a
year ago.

About two miles west of Pottersville a vein is reported by the
Dover Iron Company, but its exact location i8 not known, nor
the results of their exploratiens.

Rarick Farm.—About a mile southwest of Hacklebarney and
a few rods east of the road leading to Fox Hill, parties are now
digging and finding ore. The work is not far enough advanced
to write more with any degree of certainty. Northwest of this
road and west of the Rarick diggings, a line of attraction is
being tested by L. W. Langdon, of Chester, on what has been
known as the Pitney Farm.

Hacklebarney amd Chester.~~Since 1868 the mining operations
between these two points have been very greatly expanded.
The old mines have been vigorously worked, and discoveries of
great extent have been made. Much of this increased activity
has been due to the completion of the Chester Railroad and its
extension southward fowards the Hacklebarney mines. The
building of the projected High Bridge and German Valley
Railroad will offer another and more direct outlet towards the
Lehigh farnaces, and no doubt stimulate to still greater prodae-
tion. The capacity of these mines is very great and with cheap
transportation they can furnish an immense amount of ore, con-
siderable of which iz sufliciently pure to be used for Bessemer
steel.

The mines of thig district appear to be nearly all in two lines
.or on two more or less continuous veins. They are about one
thousand feet apart and have a parallel course from southwest
to northeast. Beginning at the southwest the eastern range
includes an old opening on the Hacklebarney property south-
east or east southeast of the old mine, the Skellenger or Samson
mine, the Chester hotel property, the Collis shafts and the Swayze
mine north of Chester. The western line includes the main
Hacklebarney mine, the Gulick mine, Hedges property; Peach-
orchard or Creager mine, Hedges mine, Dickerson farm, and the
Creamer openings near the Congregational church, west of the
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village. East of these lines the Budd and Woodhull mines, and
the Child’s openings may constitute a third range or vein.

Hardin Farm—~Onpe mile south of Chester and west of the
Peapack road. Some digging was done here in 1869 by Theo.
P. Skellenzer, of Chester, and ore in strings and thin veins
found, but no further explorations have been made.

Budd and Woodhull Mines—These are on a line parallel with
tle Rkellenger vein acd about half a mile south of the village
of Chester. The Budd mine was opened in 1867,and worked a
short time hy the Chester Iron Company. The Woodhull mine
southwest of the Budd, has been pretty thoroughly tested by J.
Wehb, who worked it for the Musconetcong Iron Works at
Stanhope. 1t i3 now idle. At one time the vein was eight feet
wide, but deeper, the ore seemed to be replaced by what may
kave been a horse of micaceous gneiss, as the wall rocks con-
tinued their regular dip as deep as the workings went. The
rock in these was dark colered and very largely made up of
hornblende, differing very materially from the rock with the ore.
The dip also changed from seventy degrees at the top to about
fifty degrees near the bottom. This would indicate a shoot
structure, the vein being pinched up by the roll of the walls,
The ore is very firm, highly crystalline, and very rich. It was
reported as making iron of excellent quality. The prismatic
gtructure of the ore is very marked. Between the main shaft
and the Budd openings the attraction and surface diggings
ghow two faults or offsetts, the one towards the sovtheast, and
the second towards the northwest, and each throwing the vein
about two hundred feet, so that the working shafts of the mines
are on a line.

Proceeding towards the west, the most southern of the first
or southeast range is an old mine hole on the Chester Iron Com-
pany’s Hacklebarney property, about three hundred yards east
southeast of the Open Cut Mine. This was going in the old
forge times, gince which nothing has been done in it.

Topping Farm.—In Chester, this belongs to the Union lron
Company of High Bridge, and both the ranges crossit. The
only openings yet made were shallow trial pits on the south-
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eastern range which crosscs the property from the adjoining
Skellenger shafts in front of the old dwelling. Ore was found
in these; but the diggings were not deep enough to determine
the extent of the ore outcrops. Southwest of these the compaes
shows a long and steady line of attraction, runniog towards the
above mentioned old Hacklebarney mine holes.

Skellenger or Samson Mine.—This was opened in 1867, and
had been going quite steadily up to the financial panic this year.
The mining has been to remove the ore along the whole line
rather than to penetrate deeply, and hence none of the shafts
exceed one hundred feet in depth. A romarkable feature here,
is the comparatively great extent of the changes which the ore
has undergone through surface agencies. These are seen in the
crumbling, disintegrated rock and rusted and desulphurized ore
which are found quite to the lowest levels yet opened. The
vein is said to be quite uneven, but to average five feet in width.
The surface ore was washed before shipping. The compass
showa frequent changes from positive to negative attraction which
can be traced towards the northeast, erossing the road on to the
Hotel Property. This mine iz worked by the Samson Iron
Company.

Hotel Property.—Here there are three shafis lately put down

by A. N. Elliott, for the Lehigh Valley Iron Company. The °

vein has been thus opened, but nothing definite was learned of
its size or of the character of the ore.

Collis Farm.—This property is held by the Coleraine Iron
Company, and is now being tested by them. When visited in
December, about seventy tons of wash ore had been sent away
and a large pile on the bank had not then been washed. No
biue ore had been found, although a shaft down forty-five feet
on the dip of the strata had been driven some distance in a hard
grey feldspathic gneigs. Between this and the Hotel Property a
iittle ore was got from a pit on thia line, on the Creamer farm.
All these openings are to bo regarded as explorations and not
mines,

Swayze Mine :—A short distance north of the village, and
worked by the Chester Iron Company. The openings extend

3
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entirely aeross this property—a distance of three thousand feet,
to General N. A. Cooper’s line on the northeast. The first .
openings were made in 1870, and since that time it has yielded
several thousand tons of ore. The attraction can bhe traced
along on the line of the openings and thence on Cooper’s lands
for a Jong distance. As thusopened the vein varies from twelve
to eighteen fect in width, including in places, a horse of rock
three feet acroxs, and dips about forty-five degrees towards the )
southeast. The rock of the walls is a greyish feldspathic gneiss. -
For forty feet down, the rock and the ore were much altered,
the latter having a rusty appearance and so soft ag to be got
out withont much blasting, thus resemblng the surface ores in all
tiie mines about Chester. The rottenness of the rock necessitated
close timbering, making the extraction of the red ore quite
costly. Beneath this the rock is firmer and the ore is bluish
black, quite hard and contains some sulphur. According to an
analysis of average samples sent to our laboratory the chemical
compositiop is as follows:

Siliea, - - - - - - - - 1150
, Maguoetic oxide of tron, - - - - - - 8179
Phosphoric acid, - . . - - - . 0.18
Manganesze, - - -, - - - - trace.
Titanic acid, - - - - - - - - 0.00
Sulphurie acid, - - - . - - - - 031 - ..
Iron disulphide, - - - . . - - 3.02
Salphar, - - - - . . . . - 1.59
Phosphorus. - - - - - - - - 0.08
Metallic iron, - - - - - - - - 59.21

The lime and magnesia with the alkalies were not determined.
These would probably fill up the deficiency between the total
of these constituents given and one hundred.

A Some of the sulphur exists in the form of iron sulphate, and
iz reckoned above as sulphuric acid, but the most of it is in
combination with iron alone, as iron disulphide or pyrite or
more commonly known as iron pyrifes. While the sulptur per
centage is quite high, that of the phosphorus is low. If this

|
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should represent the ore mined here, it might be tried for
making Bessemer metal.

On the western range or vein beginning at the southwest
end, the Haclklebarney Mine is first to be noticed. The earlier
work here for the supply of the forgzes was confined to shallow
pits and open cuts, removing the red weathered ore within a
few feet of th¥ surface, and leaving the blue ore as undesirable
for forge purposes. Since the preparation of the report on this
mine in 1868 a vast amount of work has been dirscted towards
the more thorough exploration of the veins on both sides of the
Black river. ,‘The new shafts and extended open cuts show a
wide vein or series of veing half a mile long, verifying the
sanguine statements made in that report concerning the proba-
ble extent of the ore. On the hill west of the river the open-
ings show at least two distinct veins which are traceable
towards the northeast, down the hill, across two off.sets displa-
cing them towards the southeast, to the open cuts on the east
side and close to the stream. The amount of displacement is
said to be about seventy feet at the river road, although from
the line of strike in the open cuts on each side it would appear
to be greater, over one hundred feet. The largest amount of
work has been in the open cuttings, on the east of the stream.
These show three veins, of which the most westerly has been

- followed about six hundred feet in an open drift ranping in a

little above the level of the river, and removing the ore and its
slight covering of earth and boulders to the present heading,
The stratification is very distinctly seen, and the dip is towards
the southeast, between fifty and sixty degrees. The average
breadth of beds removed is about twenty feet; in places this
amounted to twenty-five feet. But in this space some layers of
rock (horses) were included. A true hanging wall is not
reached in this open cut, and but a few feet from this a second
vein of lean ore is opened near the river, and alfew yards fur.
ther there is a third. As these last two have but just been
uncovered, nothing can be said of their extent towards the
northeast. Beyond the main open cut going northeast on the
top of the hill, several shafts have struck workable thicknesses
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of ore, so that altogether there is a great deal of ore in sight
on this property. Pyrite is very generally distributed through
the vein, but in larger proportion in some thin beds, so that by
care in mining and a little sorting the amount of sulphur may
be reduced much below the average of the whole, In the large
open cut both the ore and rock are very bard, and but little
weathered quite to the surface. Io the southedstern openings
there is more rock and a great deal of mica with the ore. The
per centage of some of the constituents of this ore, represented
as averages from the open cut and the river stopes is here given,
viz.: .
Open Cat. River Stopes.

Ingoluble matters, - - - 12.20 - - 23.35
Metallic iron, - - - - 5921 - - 52.03
Sulphur, - - - - - 3.78 . - 2.33
Phosphorus, - . - . - 008 - - 0.03
Titanium, - - - - (.00 - - 0.00

Gulick Mine—Ore was discovered on this farm some years
ago, but not much was done until 1870 when it was again tested,
and in 1872 the Union Iron Company leased it. A shaft sixty
feet, with short drifts, has allowed the removal of some red
ore which has been sent away. Very little work has been done
in the Llue ore. The surface ore contains considerable horn-
blende and mica in laminae alternating with the magnetite.
The attraction is strong over a wide belt on the strike of the
vein. At the southwest the line approaches the Hacklebarney
road, and then crosses it, so running to the Chester Iron Com-
pany’s property.

Creagor or Peach Orchard Mine—This is abont a mile from
Chester and a few rods south of the old Washington turnpike.
The attraction here for six hundred feet on the course of the
vein was positive, with a deflection of the dip needle of from
twenty to seventy degrees, and constant over a breadth of
seventy-five feet. Several shafts and drifts since made, have
proved a workable vein, whose upper portion consists of the
red, rusty looking ore so common to ail the Chester mines,
mixed with some earth and rotten rock, in which there iz much
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mica. This mine has been worked by 8. W. George, of Chester,
and considerable ore taken out of it.

Hedges Mine:—Three-quarters of a mile southwest of Chester
and about one hundred yards northwest of the Hedges’ farm
house. Here the Union Iren Company, of High Bridge, has
done a great deal of work, and in the first year’s mining raised
about ten thousand tons of ore. The workings consist of a wide
open cut descending towards the northeast, which is about three
hundred feet long, and at the heading, fifty feet deep. A few
yards beyond, in a northeast direction, the vein is further
opened by a vertical shaft and a level which hag been driven
each way out counects with the open cut. The foot wall is a
greenish gray feldspathic gneiss, very firm, and dips sixty
degrees towards the southeast. Tt is wonderfully regular in its
dip and well defined, so that the ore comes off very readily.
The ore as worked measures twenty-five feet to a horse of rock,
which is about six feet wide ; then there is another vein whose
thickness is not yet known, As exposed near the surface it is
at least five feet in width. Most of the ore taken from the
open cut was got out with & pick and then hoisted by means of
two steam derricks on to the bank. Very much of it had lost
its sulphur, and was rusty and mixed with rotten rock, requiring
washing before being shipped. In the hard blue ore from below
there is some pyrite quite uniformly distributed through it.
According to analysis of samples collected during the mining,
the sulphur amounts to two and forty-six hundredths per cent.,
the phosphorus to forty-five hundredths per cent., and the
metallic iron to fifty-three per cent. The ore is dumped into
cars which ran from the mine on a short branch railroad to the
Chester Railroad extension. It is worked at Harrisburgh,
Pennsylvania, into pig for the Pennsylvania Steel Works, where
it i3 used for making Bessemer steel. From the shaft northeast
the attraction is quite steady to the Dickerson Farm. On this
farm there are two shafts out of which ore has been raised. It
ig lean, the maguetite being mixed with mica and a decomposed
bornblende. The line of attraction from these shafts is said to
run across the Topping and Hedges farms to the Chester road
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near the Congregational church. North of this road, and west
of the church, this vein is opened on the Crear er Farm by the
Coleraine [ron Company. .

From the character of the ore and the a  ciated rocks and
from the observations with the dip eompass, wiese several points
opened appear to belong to continuous veins, or if interrupted
and broken, to a series of veins parallel to one another and
comprised in a quite narrow belt. The compass would fail,
unless the observations were much more carefully noted than is
customary with practical ore hunters, to show breaks or offsets.
Systematic and minute magnetic surveys would do much to settle
the question and reconcile the discrepancies existing between
the statements of those who are conversant with iron mines in
this district. '

De Camp Mine, on the farm of David 8. De Camp, one
mile northeast of Chester and near the road to Dover. This
locality was opened in 1869, at three ghafts, all within a few
rods of the farm house. One of these was reported to be eighty
feet deep. The ore seen on the bank is moderately fine crys-
tallice and apparently of good quality, containing but little
rock and very little pyrite. Judging from the dump materialg,
the accompanying rock is a grey hornblendic goeies. The
attraction observed was from fifteen to thirty degrees positive.
No ore had been shipped at the time it was visited.

The Leake Mine has not been worked since 186Y.

Daniel Horton Mine, in Chester township. about two miles
northeast of Chester village, and a few rods southeast of the
road leading to Dover. Although first opened in 1867, this
mine was not fairly in operation until the following year. After
about four thousand tons of ore had been mined it stopped in
1870. One of the slopes iz one hundred and sixty feet down, dip-
ping with the vein about fifty degrees towards the southeast. The
ore varies in thickness from four to nine feet. A small per-
centage of rock, mainly quartz, occurs quite uniformly dissemi-
nated through the ore matrix. Some of it has been worked in
Segur & Lewis' Lloomery forge, at Shippenport, and is =aid to
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have made a very superior iron. Between the {wo main slopes
the stopes have not been worked out, so that there is a large
quantity of ore ir sight. At the bottom a roll of the hanging
wall cufs out most of the ore. This may not continue
very far, and deeper sinking may prove a wider and workable
vein. From appearances, this ore is quite free of sulphur and
phosphorus. Waterman & Beaver, of Danville, Pennsylvania,
are the proprietors. Edmund Canfield directed the mining
operations.

Barnes Mine, near the Dover road, three miles northeast of
Chester, This was opened in 1869, and worked steadily for
three years, under the management of E. Canfield, yielding
several thousand tons of ore, which was sent to the Stanhope
furnaces. The vein was opened more than five hundred feet in
length, and some of the slopes went down about one hundred
feet. The dip was sixty degrees towards the southeast, and
the average thickness of the ore four foet. Three offsets, about
sthe width of the vein, were found in the progress of the mining.
Accompanying the magnetite there iz considerable quartz and
a little hornblende, making the ore rather lean.

RANDOLI'H TOWNSHIP.

David Horton Mine, in Randolph township, about three miles
gouth-southwest from Dover, and a short distance south of the
.Walnut Grove and Succasupns Plaing road, Edmund Can-
field, lessee. Here there are three small velns within a few
yards and dipping steep towards the southeast. The mining
operations are carried on through four chafts, of which the
deepest is down one hundred feet, Some of the ore, as seen on
the bank, is very rich and fine-grained, but the greater portion
of it is mixed with a little rock, occasionally masses of pyrite
and small, greenish grains of apatite. The rock coming from
the walls iz a hard, light gray laminated mixture of brownish
mica, glassy quartz and orthoclase.

An average of the ore on the bank, at the time of our visit,
was analyzed, with the following result, viz:
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Silica, - - - - - - - s - 1615

Magnetic Oxide of Iron, - - - - . 68.48
Alumina, - . . - - . - - 3.54
Lime, - - - - - . - . - 4.87
Magnesia, - - - - - - - - . 1.94
Titanic acid, - - - - . . - 1.09
Phosphoric acid, - - - - - - - 3.01
Water, - - - - - - - - 0.40
Total, - - - . - . . . - 9928
Metallic iron, - - - - - - - 49.57
Phosphorus, - . . - - . - - 1.30

The per centage of phosphorus comes from the apatite
granules in the ore, and when it is remembered that some of our
best New Jersey ores contain this mineral, this analysis need
not appear as digparaging to the character of the mine.

DeHart Mine:—Nottheast of the David Horton AMine and
north of the Walnut Grove and Succasunna Plains road. The
report in 1868 speaks of the attraction here as very strong, but
the searches had up to that time been unsuccessful. Later
explorations have discovered a wide vein, in places fourteen
feet, but including thin horses of rock. The dip is almost ver-
tical and towards the southeast. The ore coming from the top
of the vein was mixed with some earth. This character con-
tinues but a few feet, to the more solid bluish-black ore which
contains some quartz, hornblende, and a very little pyrite, The =
present workings are southwest of the first explorations, and
since 1871 E. Canfield has had the mine. The line of attrac-
tion is said to be traceable southwesterly across the road to the
David Horton Mine, and northeastward across the Lawrence
property to the Carbon Mine.

Carbon Mine:—About two miles south of Dover, it was form-
erly known as the Dalrymple Mine. 1In 18(8 it was compara-
tively new in ils workings. Rince that time the Carbon Iron
Company has mined a great deal of ore, opening the whole
length of the vein on their property nearly half a mile, from
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the Lawrence boundary line to the Trowbridge JMine. The
main workings are at the northeast, near the latter mine lot,
and have attained a depth of about two hundred fect, measured
on the dip of the vein, which is very steep towards the south-
east. Several smalil faults or offsets have been met with, This
vein in its varying thickness is a good example of the lenticular
or bean-shaped form so characteristic of our iron-ore beds.
More extensive opening will probably show a succession of such
irregular masses, or shoofs of ore, 80 tinely exhibited in the
Mount Hope, Ringwood, Weldon, Hurd and other old and large
mines. In the most northeasterly stopes the vein has measured
eighteen feet in width, pinching up in a few yards to a single
layer not over as many inches thick. Descending the pinch is
sometimes due to the change in the dip of the hanging wall,
culting out the vein, Another observed feature is the continua-
tion of the dip and of course the walls, while the ore is
replaced by rock. This irregularity in the thickness renders it
impossible to make an approximation as to the average width
of the ore. Very much of the material from the vein is very
lean, or more correctly stated is rock having magnetite, or ore
as one of its constituents, so that there is a regular gradation
from workable ore, lean ore, rock with fifty per centumn of ore
to that wherein it enters but sparingly. In many cases the
maguetite is arranged in parallel laminae or thin layers with
the other rock minerals, but more often it is disseminated
uniformly throughout the whole mags. No pyrite was seen in
any of the ore on the bank at the time of our visit, and it is
gaid that there is no sulphur in it. The rock of the walls is a
grey feldspathic gneiss, separated on the foot wall side from the
ore by a thin layer or selvage of mica schist. The dip compass
shows a positive attraction which is nowhere very strong. At
one of the ollsets this changes to negative, following the course
of the vein. The mine is in low and swampy grounds, and in
wet seasons much water has to be raised. Tho ore is carted to
Dover whence it is sent to the company’s furnaces at Parryville,
Pennsylvania.
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Lewis or Herrick Mine.— This opening is on the farm of
Aaron Lewis, two miles southwest of Walnut Grove, and near
the Mendham township line. There are three shafts east of
Lewis’ house and Indian brook. One of these was reported to
be one hundred feet deep, and the vein in it from four to six
feet in width, When visited it had been abandoned, and con-
sequently very little could be learned aboutit. The ore left
lying about the mouth of the deeper shaft was coarse crystalline
and mixed with a greenish mineral very much decomposed. No
work has been done here since 1870.

Combs Mine.—This is an old wmine, rcopened in 1864, and
stopped again sometime since. The most reliable information
wag that the quantity of ore was large, but much of it was too
lean to mine and cart several miles to the railroad.

Cooper Mine, two miles south of Dover. This locality was
worked a little by the Boonton Iron Company. Since 1870 it
has been idle.

Solomon Dalrymple Farm, south of Dover and adjoining on
the northeast the Trowbridge Mine. A. Beemer, of Dover, has
here met with some success in his searches for ore, but nothing
further i at present known.

Canfield Mine, & new mine on the Dickerson estate, north of
Dickerson Mine. Most of the work has been done during the
past three years. At the engine shaft the vein was in places
twenty feet wide, but of this from five to ten feet was rock.
Southwest of this, and at the border of the meadow, there iz an
old incline ninety feet long. Here the vein measured seven
feet. The ore from the shafts in the meadow has mixed with
its magnetite a little quartz and feldspar, but no mica nor
pyrite. An analysis reports only traces of phosphorus, The

Jointed, columnar structure seen in some of the Dickerson Mine

ore, is quite a common character of this ore also, and as at
other localities where observed, the planes of cleavage traverse
the ore at right angles to the plane of the dip, <. e., they run
from wall to wall across the vein. [u this they resemble the
joints in our basaltic trap rocks. About two hundred feet west
of this vein another has been opened by a shaft and coosider-
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able drifting. This vein dips more gently (about forty degrees)
towards the southeast, and measures from four to six feet
between its walls. A portion of this hreadth is filled with rock,
varying the thickness of the ore from one to five feet. The
figures given here applied to the workings about a year ago.
The mining since may have changed some of them. The Dick.
erson Mine railroad, passing near the workings, gives a ready
means of transportation, and dispenses with the necessity of so
frequent handling. This mine is worked for the Dickerson
Mining Company by E. Canfield. Over six thousand tons were
mined during the year.

Canfield Phosphatic Iron Mine.—This vein of mixed apatite
and magnetite is near the road, a few rods northeast of the Fer-
romonte store. No work has been done since the publication of
the annual report for 1871, in which it was described at length.

J. D. King Mine, on the north end of King's hill, southwest
of Port Oram. This is supposed to be a continuation of the
Johnson hill vein. The ore was of very superior character, but
on account of the small gize of the vein, its extraction was too
expensive for profit. In 187! the same line was opened further
towards the southwest and near the crest of the ridge. Here
also the emall amount of ore obtained stopped further work.

At the foot of the hill, bordering the Succasunna Plains, and
near the Dover and McCainsville road, a vein fifteen feet wide
is reported by A. Beemer, of Dover, under whose direction the
searches at this point were conducted.

Of the older mines in Randolph township the Henderson,
Bryant, Connor Foulan, Charles King, King, McFarland, Evers,
Lrotherton, Evb and Scrub Oak have not been worked to any
extent for several years. The uninterrupted work at the Dick-
erson, Byram, Baker, Millon, Randall Hill, Jacksen Hill, and
the Irondale Mines, has added largely to the dimensions given
for some of these minesin their descriptions published in 1868,
and proved the continuity of workable veins to depths beyond
which the expenses of hoizting and drainage will be too large
for profitable mining. The deepest of these mines and the
deepest in the State are the Byram, whose slope mensures seven
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hundred and thirty-five feet, and the Dickerson, which is six
hundred feet. For the removal of the water from these depths
very heavy machinery is indispensable.

The extension of the drifts and the new shafts with their
stopes are slowly bringing the minestogether, proving the great
longitudinal extent of some of these lines. Some of the inter-
vening gaps will, in this way, soon disappear, and we shall see
a great vein or sheet of ore, or if not continuons, a belt of veins
occurring in a sort of step-like or en echelon arrangement upon
the upturned edges of which are the several excavations known
a3 mives. So far as penetrated downwards the same general
laws of structure and general characters of the ore are found
as in the workings nearer the surface. The pitch of the shoots
and the dip are found maintaining remarkably constant angles,
and the deviations from the general direction or degree of
inclination are short.

ROCKAWAY TOWNSHIL.

Nearly all of the old mines in this township are in operation
and much deeper and longer in their workings than in 1868, as
then dercribed. Since that date the Washington Forge Mine
has been deepened over one hundred and fifty feet, and opened
over two hundred feet in length. In fact it has been almost
entirely developed in this period, The Carbon Lron Company
work it.

The Mount Pleasant Mine has been steadily worked and
very much increased in the length and depth of its workings.
The interesting series of faulis or offsels by which the vein here
has been broken across, includes several recently discovered
and larger displacements, all of which will, by the aid of a mine
map and sections, very fully exhibit this structural phenomenon
of our iron ore veins.

Baler Mine~—~Here, too, the amount of work done has been
large, and the bottom in the southeast vein is three hundred and
twenty-five feet down, and the extreme length of the stopes here,
three hundred and thirty-five feet. The size of the vein, free of
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rock, the regular dip of the footwall and the great thickness of
the earth and rotten rock covering the strata on a part of this
property, are very remarkable. This together with the extent
of the several workings are to be seen in a mine map from a
recent survey accompanying this report. For over two hun-
dred feet down, there was no firme hanging wall and a portion
of the ore was left supported at intervals by pillars in place of
rock. The Allentown Iron Company, working this mine, are
sinking a shaft southwest of this and near the Mount Pleasant
turnpike, east of the Mount Pleasant Mine. This ig on the strike
of their southeast vein, and the expectation is to go through the
rock on the hanging wall side, several hundred feet, to the vein
worked in the Mount Pleasant Mine. A third vein has lately
been opened on the Baker Mine property, twenty-five feot west
of the main northwest vein, It is small in comparison with the
two here worked.

The Richards, Allen and Teabo Mines are all yielding large
amounts of ore annually, and are important links in this won-
derful chain of nines stretching from the Dickerson to Mount
Hope, At the Allen Mine a tunnel is being driven west from
the Teabo vein or main vein here worked to strike the big or
Jjugular, Mount Hope vein, which is supposed to cross the prop-
erty about three hundred feet west of the present line of
openings. When last heard from, this distance was almost
reached without as yet crossing any workable veins.

Mount Hope Mines.—The very extensive mining operations
here conducted and producing annuvally over one hundred
thousand tons of ore, justify more than a passing notice in this
description of new mines and workings. The changes since
1868 are so great that a supplementary account is almost an
impossibility. The most of the ore mined here, comes from
slopes on the jugular, or Taylor, the Teabo and the Brennan
veing in Mount Hope, and the jugular vein in Hickory Hill,
The big tunnel cutting the veins in Mount Hope about two
hundred feet below the summit of this hill, serves for the
removal of ore above its level, and also for very much that is
mined in the stopes of the Sturgis Mine on the jugular vein, the
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hottom of which is one hundred and seventy-five feet below the
big tunnel level. This vein has been opened undergrouad all
the way to Hickory Hill, displaced, however, at the bLrook at
southern base of this hill about one hundred feet towards the
east, In Hickory Hill the vein has been worked from two hun-
dred to two hundred and seventy feet in depth for several
hundred feet on its course. Such exterded openings have
brought out, in a most striking manner, the shoot structure of
magnetic iron ore veins showing the pinches, swells, pitch and
dip, characterizing them to an extent seen nowhere else in the
Rtate. In a full report, these features of this large mine will be
noticed at length after more careful examinations shall have
furnished the facts for such a description.

Eagt of the Mount Hope veins, two additional veins have
been opened in Hickory Hill, but are not now worked.

Johnson Hill Mine.—~The Crane, Iron Company worked here
for several years—up to 1869, since which nothing has been
done beyond some surface explorations.

Huff Mine.—This old mine formerly worked at intervals by
its owner, Mr. Huff; bas during the past three years, been quite
aelively driven, the ore going to the Port Oram furnace.

Dolan .Mine is a short distance north of the Mount Pleasant
turnpike and west of the Baker and Richards mines. It was
opened in 18G9 and worked a short time by the Crane Iron
Company. A shaft one hundred and twenty feet deep is said
to have passed through three shoots of ore, but they were small
acd the ore was lean, excepting some got near the surface. On
the foot wall the ore limit was clearly defined, but on the hang-
ing wall side, the ore and rock were mixed.

Swedes Mine.—The Boonton Iron Compaay work this mine.
The line so0 far ope’]:I is about thirteen hundred feet long and
the bottom drifts two hundred and twenty feet (vertical) deep.
The per centage of metallic iron in this ore is reduced consid-
erably by the amount of hornblende quite uniformly distributed
through it. Bat this is compensated by the facilities in mining
afforded by the firm walls and the excellent arrangements for
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removing the ore and water [rom the mine. The ore is shipped
by the Morris canal to Boonton.

Sigler and White Meadow Mines have not been going for sev-
eral years,

Hibernia Mines.—This long and rich line of ore is furnishing
every year a very large aggregate product through the steady
operations of the several companies here at work., A careful
survey of the whole line has lately been made, and a tunnel is
being driven in on the course of the vein from the Hibernia
brook valley, at the southwest end of the ridge, which is
intended to relieve the shafts on the hill by furnishing a more
ready exit for the ore and the mine water. Eventually this
tunnel will be continued throughout the several mines to the
north end of the hill.

Beachglenn Mines are still worked by the Boonton lrom
Company.

Tichenor’s Diggings.—On the strike of the Beachglenn vein
prolonged towards the northeast, David Tichenor, of Newark,
has sunk three shafts and found small quantities of ore. The
attraction is said to be continuous from the Beachglenn mines to
thege shafts, and the rock here resembles that at the mines,
The financial crisis temporarily stopped the explorations, so that
decisive resulfs are not yet had.

Righter Mine:— West of Meriden and south of the road lead-
ing thence to Splitrock. Of the extent of work done here
nothing certain is known. A chemical examination of the ore
showed it to be of good quality, with a small per centage of
titanic acid.

The Meriden and the Splitreck or Cobb Mines are not work-
ing.

Splitrock Pond Veins.—On the east shore of this pond a vein
has been quite recently opened by W. S. DeCamp, but beyond
the removal of the earth and boulders scarcely anything has
been done towards further testing its extent.

At the north end of the pond W. DeCamp has re-opened an
old ine hole and found a rich coarse-granular ore, resembling
some of the Dickerson shot ore. This is supposed to belong to.
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a line west of the main Hibernia Mines while that on the east
of the pond is considered as the latter continued. A great deal
of careful examination or extensive mining is needed to sub-
stantiate these opinions, but as they may be suggestive of fruit-
ful searches they are here stated.

Greenville Mine.—Opened by Pollard & Welsh in 1872, on
lands of Hudson Smith, south of the Splitrock and Green Pond
road. The vein is said to be about four feet wide. Some ore
has been sent away on the Hibernia Mine Railroad.

Sonthwest of the last mentioned mine the Bethlehem Iron
Company did some work in searches for ore, the past geason.
A long line of attraction is reported.

In this township west of Greenville dnd near the foot of
Copperas mountain, three new mines have been opened during
the past three years. Beginning at the southwest the first is on
a tract owned by the Chester Iron Company. Richard George,
of Dover, has here discovered at several points a quite wide
vein of good ore.

Pardee and Canfield's Mine—ITere there are several open
cuts longitudinally on the vein, which runs close to the bound-
ary lino between the outcrops of gneiss and the conglomerate
of the Copperas mountain, These excavations are about fifteen
feet in width, but there are some layers of rock in this space.
The dip is steep towards the southeast. About two thousand
five hundred tons of ore have been mined and sent away. The
bottorn ore is hard, compact and fine-grained, and contains a
notable per centage of pyrite. Near the surface this had been
removed by weathering. No mining has been done here since
it was visited in the fall of 1872, The quantity of ore here i3
Jarge, and the only drawback is in the cost of transportation.

Green Pond Mine.—~This is about a mile northeast of that
of Messrs. Pardee & Canfield and near the old Copperas mines.
It was opened about a year ago by W. 8. DeCamp, since which
it has been worked for the Green Pond lron Mining Company.
The principal working is at an open cat or quarry at the
southern end of a low flat ridge of gneiss. In the heading the
ore a3 exposed is between forty and fifty feet wide, dipping
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about forty degrees towards the east-southeast. This breadth
i3 measured across a thin horse of rock quite near the foot wall
side. The rock on this side of the ore iz a rusty-grey fine-
grained gneiss containing here and there pyrite. The rock in
the Aorse is a micaceous gneigs. In consequence of the thin
covering of drift earth, the weathering of the ore has made the
upper portion of the beds very friable and almost earthy, At
the bottom it iz unchanged and very hard. The percentage of
sulphur is quite large, owing to the pyrite (or marcasite)
occurring in all the layers of the vein. lo some of the thinner
beds it is much more abundant. A little green hornblende i3
seen in some specimens. Alrcady three thousand toms of ore
have been quarried out and the hanging wall side is not yet
fairly uncovered. Iifty yards north of this the vein has been
worked to a depth of fifteen feet, but without finding regular
walls, The ore closely resembles that at the south opening.
Groing northward on the strike of the vein shallow test pits have
been dug at frequent intervals and ore found in them.

A wagon road along the valley of Timber Brook is being
constructed, over which the ore can be carted to the New Jersey
Midland Railway, at Charlotteburgh. A branch railroad is in
contemplation by the mine owners, and the large body of ore
here and at the mines lying southwest of this, would justify its
construction. Up to the present time only a few car loads of
the ore have been shipped, and this had to be hauled over the
steep Copperas mountain to Newfoundland. After roasting, this
ought to be a valuable ore, as it contains little foreign matter,
except the sulphide of iron.

Charlotteburgh Mines—The old mines near Charlotteburgh
have, gince the opening of the New Jersey Midland Railway,
been actively worked by the Bethlehem Iron Company. The

average shipments for much of the season was one hundredw
a day. ™~

IEQUANNOCE TOWNSHIP.

John Botls’ Farm, about two miles north of Powervills and
east of the Rockaway Valley. Some work in exploring was done
4
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here in the winter of 1872-8, by Charles O. Ripley and William
8. De Camp. A shaft was sunk twenty-three feet deep, and
about seventy tons of ore taken from the vein, which was
between three and four feet wide. The ore resembles that
from Mine Ridge, and this is on a northeast and southwest line
with the openings on that ridge.

De Camp Mine.—The openings known under this name are
on the western slope of Mine Ridge, three miles north of Power-
ville and east of the Rockaway Valley. The line of attraction
and the vein as discovered follow the trend of the ridge for
three-quarters of a mile. Some ore was mined here more than
fifty years ago for the Powervillé forge. The present opera-
tions were begun about two years ago, when the whole length
now occupied was tested by William 8. De Camp. A portion
of the property was then leased by the Musconetcong Iron
Works. They have five openings in a length of twelve hundred
feet, of which the deepest is down eighty-five feet, The dip is
about sixty degrees towards the southeast. The rock of the
wallg i3 very uniform in character thronghont, and is a hard,
grey hormblendic gneizs. The ore ocecurs in a succession of
shoots, which pitch at about forty-five degrees towards the
northeast, are about fifty feet on the outcrop, and average four
feet thick. The ore is very hard, quite close-grained, and con.-
tains a small ameunt of pyrite, and in some places a little horn-
blende also. The hoisting and pumping in the several shafts
is done by a gingle steam engine, from which the power is
carried Ly a wire rope running over friction wheels, and
arranged 8o as to be connected or detached, ax needed. This
mode of transmitting power iz new in New Jersey iron mines.
Where the work is at irregular intervals of space and nof con-
tinuous, it is economical and efficient.

Bbhe ore from this mine is sent by the Morris Canal to
thé Musconetcong Iron Works at Stanhope. The average
monthly product during the year up to September was four
hundred and fifty tons.

Southwest of the company's lease DeCamp has sunk two shafts
on the same vein and mined about five hundred tons of very
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fine ore. It is peculiarly laminated in its structure by alterna-
tions of coarse and fine granular material. At one of these
shafts a cap rock was found over the ore descending steeply
towards the northeast, indicating the same shoof structure here
a8 in the company’s mine. To the southwest of this lot this
same line has been opened on property held by the Musconet-
cong Iron Works, but the ore found was lean. Several small
veins, parallel to this which is worked, are known, but thus far
their size and the sulphur in them has prevented their being
worked.

Decker Farm.—On the same ridge with the last, just over its
crest and east of the mines, & breadth of twelve feet of ore was
lately uncovered in a shallow trench and smaller outcrops at
other points near this on lands of Mr. Decker. The explorations
cannot be regarded as at all conclusive in the results thus far
obtained. And here it may be remarked that there is a tendency
among those searching for ores to stop with the removal of the
overlying earth and to consider the outerop then visible as repre-
genting the size of the vein. In some cases this may be the
trath, but more often the breadth at the surface in consequence
of overflows exceeds that of the more regular and undisturbed
vein below,

Gould’s Farm, half a mile sonthwest of Stony Brook. A
vein of good ore five feet thick was found on this farm, near the
farm houge, by Mr. Hussey, of Bloomingdale, using the diamond
drill. Three holes were bored, each striking the vein, which
dipped stecp southeast. The attraction here is said to bo very
strong and decided oun a line one thousand five hundred feet
long. '

Pike's Peak and Righter Lot, reported in 186& under the
name of Stoay Brook Mine. 'Thisis about three miles southenst
of Charlotteburgh and near Earle’s Forge, on lands of M. J.
Ryerson and Charles Righter, The ore from the openings on
Ryerson is apparently of very superior guality. The size of
the vein was not learned. On the Righter lot there was said to
be thirteen feet of ore and rock between the walla.
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PASSAIC COUNTY.
POMPTON TOWNSHIPL.

Wynokie Mines.—No work has been done at these mines in
several years.

Monks Mine.~~This iz a new opening on the north side of
Wynokie creek, on the property of J. W. Schermerhorn, and
about two miles above Boardviile. The ore is hard and black,
with a little pyrites in it, but almost entirely free from other
foreign substance. 1t has been opened on a vein seven feet
wide, but its extent is not tested, and mining has not begun
on it.

Board Mine.—This mine was first opened in 1872. Itis on
the lands of J. W. Schermerhorn, about two miles from Board-
ville, and perhaps three hundred yards to the right of the road
from the latter place to Greenwood Lake. It has been worked
along on the vein for a hundred feet or more, and been suak
down perhaps seventy feet. The vein is nine feet thick, and
dips southeast thirty degreee. The ore appears to be silicious,
and is of a uniform and rather fine grain. A second opening
has been made farther northeast on a vein parallel with the first
and fifty feet east of it. About nine hundred tons of ore a
month have been sent away from this mine during the past year,
and it is not driven to its capacity by any means.

Ringwood Mines.—These mines are worked by Cooper and
Hewitt for the supply of their furnaces at Ringwood and Dur-
ham, Pennsylvania. The amount of work done has, until within
a year, been limited by the lack of transportation. This is
now removed by the completion of the Midland Railway to
Boardville and a branch from that point to the mines. Thus
far, however, the product isin nowise proportioned to the capa-
city of the mines as now opened, much less to that of this
property when all its rich veins shall be vigorously worked.
The Cennon, Hard, Kecler and Cooper Mines have furnished the
ore needed daring the past few years. A new opening near the
Hard Mine has heen named the Cook Mine. ‘I'he attraction is
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strong and the quantity of ore appears to be large. Since 1868
the Hard Mine has been worked down from one hundred and
fifty feet, as then reported, to four hundred feet, its present
depth. The Cannon Mine is not much deeper than in 1868,
but is opened s0 as to show the pitch of the shoot between the
cap and bottom rocks very beautifully. The ore is remarkable
for the smooth, striated plane surfaces which traverse it in all
directions. The walls are also wonderfully grooved and
polished in lines parallel to the direction of the pitch, which is
forty-five degrees northeast. The Saint George Mine has been
idle for ten years, although the heading of ore iz thirty feet
across. It is supposed to connect with the Cannon shoots or
vein. The Blue Mine was worked to a depth of four hundred
feet on the slope. It iz not now working. The Keeler, Miller
and Pelters Mines have also been idle for some years, excepting
some mining at the former by M. J. Ryerson for supplying the
forge at Bloomingdale. The Cooper Mine has a vein twelve
feet wide, of bluish ore resembling that of the Hard, Biue and
Bush mines, fing-grained, rhomboidal fracture and free from
pyrite. The Hewitt vein is opened, but not worked. It shows
a width of twelve feet. The ore, like that of the Snyder, in the
same range, containg some sulphar,

Annexed are tables of analyses of the ores of these mines.
The specimens were selected by Philip George, Manager and
Mine Superintendent at Ringwood :

ANALYSES,

Cannon Cannon  Cannam Canwvon  St. George.  Miller,
No. k. No. 2. Nouib. No. 4.

Besquioxideofiron.. 6595 7608 96.16 9047 94.66 84.56

Oxide of manganese. caier areres 20 .25
Phosphoric acid...... 5.56 6.50 trpce. trace. 2.50 4.74
Bulphuriccviciiiiins vsiee s e aeeser e
Titanic acid............ .80 0 70 2.72 65 .50
Lime.. .ccooiiieiinnnns 6.85 [ 2.58 5.04
Magnesia......... aee O7 14 22 72 21 trace.
Aluming oovvrennen.e. 5.09 1.94 1.74 1.91 39 3.00
Insoluble........ceee. 1810 7.00 3.10 5.80 2.00 4.60

102.40 160,22 101.92 101.62 103.19 102.69
The Cannon ores No. 1 and No, 2, are reddish in color, and
contain very little magnetic ore, most of it being the red oxide.
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Old Blus. Hard. Keeler. Cooper. Peters. 0ld Hope N. Hope,
Sesgnioxideof iron.. 95.98 90.14 7830 85.08 9L.11 94,06 }97.29
Oxide of manganese. ........ 30 .25 20 20 25 35

Phosphoric acid..... .06 186 839 6.2 .90 A5 47
Sulpbur, s iiaens .01 Ol trace. ..ceer wuee-.. trace.
Titapic acid...iuvee. e 1.95 40 144 trace. .30 .30 .52
Limee s vrissnne seeee 218 4,08 662 128 157 .62
Maguesia.. ccvsverceee A3 94 trace. 28  trace. 22 trace.
Aluming....ooeeneen 66 100 117 280 319 259 52
Insoluble..... .ccrneees 410 560 1260 310 540 3.00 260

103.18 10238 101.19 10320 102,33 102.44 102.37
Hewltt. 8nyder.

Sesqui oxide of iron, - - - 69.64 70.68
Oxide of manganese, - - - 15
Phosphoric acid, - - - - .19 13
Sulphur, - - - - 4,54 .20
Titanic acid, - - - -

Lime, - - - - - trace.
Magnesia, - - - - . trace. AT
Aluomina, - - - - 9.17 72
Insoluble, - - - - - 17.30 28,90

100.99 101.35

The excess above 100. in these analyses is due to the iron
being weighed as sesqui oxide, while in the ore it is part pro-
toxide. The phosphoric acid is combined with lime, and not
with the oxide of iron.

WEST MILFORD.

Indications of iron ore are numerous in this township, and
some ores containing pyrites have bheen found, but the remote-
ness from railroad or canal transportation has made iron ore of
no value. Now that the Midland Railroad crosses the township
and supplies the needed connection with a market, we may
expect more activity in the search for ores, and the opening of
new Immines.

In New York this belt terminates near Monroe and Turner's,
Orange county. ln that State the numerous mines of the
Sterling Iron Company, and the Alice, Forshee, (' Neill, Mount
Bashan and Clove Mines are within its limits.
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The number of the localities and the extent of the veins as
already opened is so much in excess of that of the other belts
that it might with justice be named the iron ore belt.

MUSCONETCONG BELT.
HUNTERDON COUNTY.

The mines in this belt within the limits of this county reported
in the « Geology of New Jersey” were Bethlchem, Van Syckie's,
Asbury and Banghart’s, all on the Musconetcong mountain
range. The Bethlehem and Van Syckie’s mines, are the only
ones of these which have been worked to any extent since 1868.

The Bethlehem Mine has been in oporation most of the time.
When visited two years ago, the old shafts had been aban-
doned and the openings then making were further to the east
There were two lines of attraction, and shafts were being sunk
on both. The strike was east northeast by west southwest.
The ore at that time mined was fine-grained, mixed with a littlo
rock, and the wall rocks hornblendic gneiss with some syenite
The mine is reported as in operation and the ore is shipped from
Valley station, on the Central Railroad of New Jersey.

About half a mile south of the Bethlehem Mine, some ore has
been found on the farms of J. Van Syckle and George Hubs, on
the former five hundred tons were taken out several years ago.
The localities have not been visited.

Van Syckle's Mine.—This mine now belongs to Cooper and
Hewitt, and the ore is carried to Darham and worked in mix-
ture with silicious ores.  This ore is remarkable for the large
amount of titanic acid in it.

ANALYSIS,

Magnetic iron ore, - - - . - 69.34
Oxide of manganese, - . - - 0.00
Phosphoric acid, . - . . - trace
Sulphur, - - - . . - - 121
Titanic acid, - - - - - - 11.60
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Rilicie acid, - . - - - - 540
Lime, - . . - - - - .39
Magnesia, - - - - - - - 3.35
Alumina, - - . - . - 9.99

100.58

-Miller  Farwn:— About 2 mile southwest of Glen Gardner.
Ilere some mining has een done at intervals for several years
past, but withoat finding much ore. The line of attraction is
said to lLe traceable from thizs farm northeast to the Ceatral
Railroad, crossing the * stone cracker quarry ¥ and thence across
several farmsin Lebanon township. There are supposed to be
two veing, about on¢ thousand feet apart, A thin vein of ore
oceurs at the railroad quarry. '

Fritts’ Farm, White Hall. A shaft was sunk the past season
on (ieorge Fritts’ farm, northwest of White Hall, and a wide
vein of lean granular ore, largely mixed with white quartz, was
uncovered.

East of White Hall, one wile, the Union Iron Company, of
High Bridge, hasa vein of ore opened on the farmz of J. §. Apgar,
Morris Fritls and Banghart.

Banghart's Mine of the « Geology of New Jergey,” is on this
vein, but it has not been worked since described in that report.
This veic is =aid to be lean wherever it has been opened.

Hunt or Pidcock's Mine:—Near the old Washington turnpike,
about two miles east of Pennwell, on Schooley’s Mountain
Ore was mined here seventy years ago and used in forges. In
1871 Pidcock and Rothe began work here, sinking a shaft about
reventy feet southwest of the old mine hole. When visited
ahout a year ago, they had uncovered a breadth of eight feet of
ore. The strata dipped sixty degrees towards the sontheast. A
very little pyrite was observed in gome specimens.

MORRI3Z COUNTY.

Schooley's Mountain, Pleasant Grove.—During the past three
years there has been considerable work done in searching for
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ore in the vicinity of Pleasant Grove and the Schooley’s Moun-
. tain boarding houses. But none of these points, excepting the
Stoutenburgh Mine, are yet developed into producing mincs.
West of the Pleasant (irove church a long line of attraction,
which in places is very strong, has been tried by several parties
who have successively held leases on the property, and some
very rich and highly magnetic ore has been found. From infor-
mation lately received in regard to the openings on the farm of
J. P. Sharp, it would appear that the diggings went through
the ' overflow 7 and failed because of neglect to follow the ore.

A half mile northeast of Pleasant Grove and near the old
Washington turnpike, the Lebigh Valley [ron Company sunk
two shafts on lands of Wm. Hann, The attraction was positive
and strong, and some lean ore wag obtained with rock contain-
ing ore as one of its mineral constituents. The same line of
attraction was tested about one thousand feet southwest of these
gshafts by Marsh and Trufant, of Hackettstown. Some ore mixed
with rock was found, although the atiraction stretches over a
wide ares abont their openings. This may, however, be due to
the ore occurring in thin strings and as a constituent mineral
in the rocks underlying this area of attraction.

Stoutenburgh Mine.—This is located a half mile northeast of
the Schooley’s Mountain Seminary, on the farm ot L. I. Stouten-
burgh. It was opened in Octoter, 1872, and has been worked
without interruption to the present time. The mine iz now
about one hundred feet deep, and opened on the line of the vein
about one hundred feet. The vein averages five feet in thiek-
ness, widening to uine feet near the main slope. The attraction
was quite strong and generally positive for three hundred feet
southwest of this slope. The ore was found within two feet-of
the surface, and for several feet down it was mixed with a little
earth, and in loose, irregularly-shaped masses. The dip wa
from thirty-five degrees to forty degrees towards the south-
southeast. Deeper and west of the main slope it is now reported
aa steep towards the northwest, whereas east of this the south-
east dip is maintained.
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The following analysis is of ore about twenty feet down on
'the slope. At the bottom as now opened it is said to be richer:

Silica, - - - . . . . . . 8.70
Magunetic oxide of iron, - - - - - - 83.04
Alumina, - - . - - . . . . 3.87
‘Lime, - - - - - - - - - 3.25
Magnesia, - - - - - . - . - 0.86
Titanic acid, - - - - - - - - 0.70
Sulphur, - - - . . . - . - 0.10
Phosphorie acid, - . - - . . - 1.92

Total, - - - - . < . . . 10044
1ron, - - - . - - - - - 60.180
‘Sulphur, - - . - - . . . - .096
Phosphorus, - - - - - - - . 0.839

The mine has yielded monthly about four hundred tons of ore
which hasbeen uged in the furnaces atStanhope. On the same farm
another vein of rich ore, but quite small, has been opened north-
east of thiz mine.

Mr. Stoutenburgh bas opened a small vein, north of this mine,
on the farm of L. W. Hunt and mined ahout forty tons of ore
free from sulphur,

Naughtright Mine:—~ A new mine on the eastern side of
Schooley’s Mountain, and a short distance west of Naughtright-
ville. It was opened in 1870 and worked about a year, two
shafts being put down ; the deepest, one hundred arnd forty feet,
measured on the dip of the foot wall. On the north of thisslope,
8 huge trap dike runs obliquely across the line of the vein, en-
tirely cufting out the ore in a northeast direction. The rock
adjacent to the vein was very muoch disintegrated and crum-
bling for forty.feet downwards. The ore measured between
twenty inches and four feet in thickness, was coarsely crystal-
line and mixed with a little rock and pyrite.

About one hundred yards west-northwest of this, a shaft thirty
feet deep struck a vein eight feet wide, and here, also, the ore
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towards the north was nbruptly replaced by rock. About two
hundred tons had been mined when visited. This mine wa3
not in operation the past year. The small size of the vein and
the distance to canal or railroad transportation operate againstit.

Sharp's Diggings.—On lands of Wm. Bharp, two hundred and
fifty yards northwest of the Naughtright Mine, J. M. Sharp, of
Budd’s Lake, sunk a shaft twenty-five feet deep, in 1870,0n 8
strong, positive attraction, and found some very rich ore with
other that was mixed with rock, and quite lean. For two hun-
-dred feet southwest from this point, a strong, negative attrac-
tion was observed. The rock here is very friable and eartlfy
in consequence of the decomposition of the feldspar, and the dip
of the strata is steep towards the southeast. This locality has
the same disadvantages as the Naughtright Mine, of distance
from transportation. .

Rarick Farm:—Adjoins the Sharp place on the north. The
slight explorations here indicate a rock containing magnetite
rather than a workable vein. It is unlike that at Sharp’s in
being darker colored and less disintegrated.

Hopler Farm or Bartleyville Mine :—One mile southwest of
Bartleyville. From ten to fifty degrees positive attraction was
observed over a large portion of the hillside north of the Hopler
house. There are some old holes here but no work has been
done recently.

Mount Ofive—The mines about Mount Olive have not been
in operation for several years past. A. A. Drake has opened
two parallel veins on Peter Solomon’s farm, and mined ore for
the Stanhope furnace, but to what extent has not been learned,
At the northeast end of this range of mines several hundred tons
of ore have been mined on the Baptist Church Farm. This
locelity is one mile west of Drakegville. From all that can be
learned now of the old mines of this Mount Olive range the
veins appear to have been continuous but quite small.

The Beattyestown or Fisher, Dickinson, Marsh and Smith
Mines are all on the western side of this mountain range or
table land. They bave been worked to a considerable extent,
but no important developments are reported.

NEW JERSEY GEOLOGICAL SURVEY

-,



60
WARREN COUNTY.
SCOTTS MOUNTAIN.

Lanning Farm :—On the summit of the ridge southeast of
Oxford Furnace and south of the Washington road. Here are
two lines of attraction which intersect going southward from
the road. One of them has a course a few degrees east of south,
while the other follows the more commonly observed northeast
and southwest direction, The point of intersection is near an
old mine hole in the field near the woeds bounding it on the
south, The dip-needle on the western line (north of this hole)
varies from forty to ninety degrees, positive; that on the other
line (running northeast) varies from twenty to forty-five
degrees. The constancy and continuity of these lines is remark-
able, and the development of the locality is desired as a test of
the value of such magnetic indications, A small vein was
uncovered in a shallow trial pit on the eastern line, and ore was
found in the older opening near the intersection of these lines.
Ore hag also been dizcovered southwest of this in the woods—
but the opcnings are so filled up that the extent of the ore could
not bhe learned.

Chapin and Lommasson Diggings :—~South of the Lanning
place arnd in the hillside, west of the Oxford and Washington
road. A great deal of tunneling has been done here, following
a very small vein of ore into the hill, but without discovering
any workable amount. The peculiar features of the place are
east and west strike of the rock strata, so finely exposed in the
extersive excavatiors and the very disintegrated, even earthy
condition of the gpeiss rock, so that nearly, if not all, the work
was done without needl of blasting. The dip i3 steep north.
ward. Much of the rock is very brown on its fractured surfaces,
and frem this prevalent color was supposed to contain man-
ganese to a considerable extent, but an analysis showed only a
small fraction of one per cent. of that substance. Higher up the
hill, towards the west, there is said to be a fair attraction and
favorable indications, The Bethlehem Iron Company has lately
leased the property.
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Ozford Furnace.—These old and noted mines continue to
supply the two furnaces here with rich and firat-class ores.
The yearly product amounts to about thirty thousand tons, but
their capacity is much greater than this. 1t may not be out of
place here to refer to the richness and purity of a sample sent
to our laboratory from the /New Mine.

ANALYSIS.

Sexquioxide of iron, - - . . . . 95.08
Ozxide of manganese, - - - - - - 0.30
Phosphoric acid, - - . - - - . 0.03
Sulpbur, - - - - - - - - - 0.10
Titanic acid, - . - - - - . 0.00
Lime, - - - - - . - - - 0.31
Insoluble matter, - . . - - - - 7.32

103.14

Such ore i3 suitable for the manufacture of Bessemer steel.

It is equal to the best of the celebrated Dannemora ore of
Sweden,

NORTH OF THE WARREN RAILROAD.

Confucius or Creagor Mine—This is on the farm of P.
Creagor, one mile west of Port Murray. It was opened in 1871
and has been worked quite up to the present time by Charles B.
Wight, of Hackettstown. The deepest shaft is down fifty feet,
and in this the average width of ore is nine feet. Another shaft
twenty-three feet deep, has at that depth struck the solid rock
and the vein. A gample from near the surface in the main shaft
was analyzed. It is rather lean. ,

Mitchell Mine :~~One mile north of Port Murray. This was
opened in 1870. The Musconetcong fron Company has done a
vast amount of work here in mining and searches for additional
supplies. A very large open cuf removed some hundreds of
tons of good ore. A shait waa then put down one hundred feet
svithout much success. Another i3 now sinking. A mass of
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granite cut in the open workings and in the shaft appears to
have disturbed the strata here so much that the geological rela-
tions are not understood. The rock is much disintegrated near
the surface. The company is manifesting a great deal of energy
in thoroughly testing the property, and their persistence is
deserving of better results than so far attained.

Joknson's Ezplorations.—G. W. and W. H. Johnson, of Hack-
ettstown, are exploring for ore, on a farm a half a mile or less
west of the Mitchell Mine. When visited a few months ago, 8
very little ore had been found.

Egbert Mine :—Two miles from Port Murray, and a quarter of
o mile north of the Mount Bethel M. E. Church. It has been
worked since 1871 by the lessees, Smith, Gorkey & Sutton.
The vein has been opened for considerable length from two
glopes, which are one hundred and fifty feet apart, and in the
hottom is said to be from six to eight feet in width. Above this.
there was & pinch and the vein for twenty-five feet down was
but a few inches wide. The foot wall is clean and well defined,
while on the hanging wall side the rock is mixed with
ore as far as worked. All the ore contains pyrite, and the per
centage of eulphur must be nearly two-hundredihs of the whole.

Northeast from this mine the attraction is said to be traceable
across three farms—and the line has been tried at several points
but without finding ore.

Rockport.—On the same general mountain range near Rock-
port, & number of trial shafts have been sunk, but none of them
have as yet found workable veins. Ore has in every case been
seen in the rock strata penetrated, either in thin sheets, in
irregular masses in coarsely crystallized granite, or as smaller
granular components of gneissoid beds. The attraction leading
to searches at these localities may be due to these occurrences
of ore or magnetite and not to regular well defined veins,
While these shafts are conclusive at certain points, more careful
examinations with the needle may justify diggings at neighbor-
ing peints.

Bald Pate and Searle Mines described in 1868, have been idle
since that date.
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Buck’s Hill, Huacketistown.—During the past autumn the-
Hackettstown Iron Mining Company eunk ashaft on the Mitchell
farm, about thirty feet deep, penetrating a coarse crystalline
aggregate of greyish-white orthoclase feldspar, vitreous quartz
and magnetite, probably a dike. This may lie between beds of
gneiss, but it is more likely to traverse them irregularly and to
vary exceedingly in its dimensions, following it downwards.

Frase's Farm :—West of the Hackettstown and Warrenville
road, on John Frase’s farm, two shafts have been sunk by Bulgin
& Cumminps, and a lean ore uncovered in one, and a narrow vein
in the other.

Young Farm:—Within a few rods of the above mentioned
road and on the farm of J. M. Young, a shaft sunk on a line of
attraction, penetrated a dark colored gneiss containing in some
layers a large percentage of magnetite. On the top of the
ridge west of this an ore-bearing rock was again encountered,
but this was a light colored feldspathic goeiss.

Pyle’s Farm —The surface explorations here exposed a gneiss.
dipping steeply towards the southeast, crossed at right angles to-
its line of strike by an ore-bearing syenite.

Azford Farm.—Here a short line of strong attraction was.
tested by Perry & Somerville, of Hackettstown. When visited,
the ore was in a very narrow vein. The stoppage of the work
soon after this was probably due to the limited amount of ore
discovered. These ore localities are all west of the road to

Warrenville, going from Hackettstown, and within two miles of
the former place. East of Warrenville on the brow ol a very
rocky hill the Hackettstown Mining Company did some work.
gearching for ore. The amount found was inconsiderable.

Bryant Mine:—QOn the farm of William Bryant one mile-
southeast of Warrenville and three-quarters of a mile from the
Morris Canal. The first openings here were made about seven
years ago. The property i3 now heild by the Bethlehem Iron
Company but i3 not worked. When visited, the ore seen on tho-
bank at the easternmost shaft was a mixture of quartz, partially
decomposed feldspar and magnetite. That at the western
opening was till coarser, crystalline and really a granite with.
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a very large percentage of iron. This isanother locality of the
so called ore-bearing rock. Here, however, thereis enough iron
in it to allow of its employment as an ore of that metal. As
the openings were then full of water the extent of the ore was
not seen. Dut it may be safely said that in such an outcrop
there is no eortainty beyond what is in sight.

Ezxreelsior Mine, on the Stevens’ farm near the canal, and
three miles north of Hackettstown. This was opened in 1871,
and the work of developing it has gone on, up to the present
time. Ilere the ore at the surface is the coarse crystalline mix-
ture of magnetite and the common gneiss and granitic rock
minerals, the first so preponderating that it is properly termed
an ore. The percentage of iron increases, following this dike
downwards. An average sample forty feet from the mouth of
the slope gave forty per cent. of iron. The guoeiss cuf in the
excavation i3 greenish-gray and syenitic. Itsdip is steep towards
the southeast. When visited a few months since the appearances
indicated a change in the course of this dike and a possibility
of its assumiag the form of a regular vein between regularly
stratified rocks. Should this prove to be the case it would be
a most interesting locality, proving the association or origin.of
the ore of these dikes in the stratified ore beds or veins. The
mining operations have been conducted by Charles B. Wight,
of Hackettstown, and his perseverance deserves the success now
promised,

Euredea Mine—This is half a mile north of the Excelsior
Mine and in the side hill, not far from the canal. Between
these openings there is & wide belt over which the dipping needle
shows a very irregular attraction. And this may be explained
by the presence almost everywhere of ore in the rock. The
geological features and the ore here closely resemble those of
the Excelsior Mine. The breadth of ore-bearing rock or lean
orc uncovered appears greater than at the latter mine. But
little has Leen done since it was firat opened two years ago.

Brookfietd or Wateriso Mine.—This mine is worked for the
Musconetcong 1ron Works at Stanhope. It has been in active
operation since 1863, and yielded many thousand tons ol very
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superior ore. The main slope is down about three hundred feet,
dipping with the veir thirty-three degrees towards the soatheast.
A peculiar feature is the north and south course or strike of the
vein. At the extreme southwest stopes this changes a few
degrees towards the west, thus approaching the general trend of
our iron ore veins. The ore lies in two sheets or thin veins,
separated by a very irregular horse of rock, making the extrac-
tion of the ore costly. This is offset by its nearness to the
furnace, and also by the quality of the ore.

MORRIS COUNTY.

Jefferson Township.—No new mines have been reported in
the portion of this township included in this belt,

The Hurdtown, Weldon, Dodge, Ford and Scofield Mines have
all been actively worked. During the year 1873, the aggregate
carried from these mines over the Ogden Mine Railroad,
amounted to thirty-eight thousand three hundred and thirty tons,
The deepest of these is the Hurd Mine, whose main slope is
about eight hundred feet in length—the longest in the State.
In consequence of ite rather gentle inclination—being that of
the pitch of the shoot, twenty-two degrees; its vertical depth is
not equal to that of the Dickerson or Byram Mine. This shoot
maintaing its size, and the cap and bottom rocks together with
the side walls enclose it on all sides. The ore continues rich
and free from pyrite. It is used by the Glendon [ron Company
in their furnaces at Glendon, Pennsylvania.

The Weldon Mine is interesting on account of the two shoots
of ore which pitch side by side towards the northeast at about
thirty-five degrees, slightly approaching one another as they
descend, so that at the bottom now reached they are only seven
feet apart. A survey of this mine was made in the summer of
1872, and the sections then constructed show plainly this unusual
structure.

Lower Weldon.—Bouth of the Weldon and on the same vein
is the Lower Weldon Mine, worked by the Weldon Iron Com-
pany. Beyond this towards the southwest there have been some

5
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searches made on the Johnson property, hut these were not very
puccessful.,

The Ford Mine is worked for the Musconetcong Iron Works
and is opened three hundred feet in length, and yielded during
the past year about twenty thousand tonsof ore. It is remark-
able for the width of the vein and its almost vertical walls; in
this latter feature resemblmg the Hurd Mine.

The Davenport, Boss, Fraser, Goble and Duffee and Shongum
Mines also in this township, are not in operation.

SUSSEX COUNTY.
BYRAM AND SPARTA TOWNSHIPS,

Swmith or Cascade Mine—This iz an old mine worked fifty
years ago for the Andover Forge, re.opened in 1869, since
which date it has been quite steadily worked. 1t iz about one
hundred feet deep, and opened two hundred and thirty feet in
length, having a breadth of ore varying from three to eleven
feet. The foot wall is a hard hornblendic greiss, while the
hanging wall rock is more micaceous. An irregular horse of
rock separates the two portions of ore which are worked.
Pyrite is quite abundant in both the ore and rock, although it is
said to decrease in amount going down. The dip is ffty
degrees towards the southeast, while the strike is northeast by
southwest. About sixty yards norih of these openings is the
outcropping ‘ steel vein,” a thin vein of very rich and highly
magnetic ore; but this is so small and irregular, appearing more
like a true vein, that it has not afforded any considerable amount
of ore,.

On an adjoining property belonging to Elisha Allis, north of
the Smith Mine, ore has been discovered and some mining doune.

Freneh's Mmes—West and northwest of Waterloo, there
has been cousiderable searching upon the lands of Jas. French,
and some of the ore mined on his property wag seen last summer
on the canal bank near Byram. This wasa very coarse crystal-
lized mixture of magnetite and feldspar, similar to the ore from
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some of the dike localities above wentioned. The mines were
not visited. 'The amount mined was reported as less than a
thousand tons.

Hude or Stanhope Mine.—This old mine wae re-opened in
April and worked until September last by E. Carfield. The
veins appeared irregular and quite flat, and the ore was taken
out from open workings. About three thousand tons were
mined and sent to the furnaces at Stanhope and PPort Oram.

The old Silver and Haggerty Mines, also ncar Stanhope, have
not been in operation in several years.)

Sickles’ DMine, on the farm of W. Sickles, two and a half
miles south of Sparta. It was worked a short time in 1870 and
1871 by the Bethlehem Iron Company. A whim shaft thirty
feet deep was sunk near the farm hounse, and from this short
drifts were driven. These yielded about four hundred tons of
ore. The rocks as seen on the dump were a light greyish gneiss
traversed by seams of epidote. The ore was said te have been
twelve feet wide at the top, but only five feet at the bottom.
ln a second shaft on the line of strike, and one hundred and
fifty yards from the first, the vein was between two and three
feet wide and the ore was very rich. The wall rock at this
point contained some ore in layers or sheets, separated by thin
partings of rock. A noticeable feature lere is the change
in the direction of the dip from east-northeast at the west side
of the shaft to east on the south side. Northeast of this near the
brow of the hill, the attraction, strong and positive, was obgerved
over aquite long and broad belt. A shallow trench on it exposed
a little good ore. On this line continued on McMickle’s farm,
a single trial pit showed some ore, but beyond the fact of its
discovery, nothing further was learned. The magnetic indica-
tions are sufficient to stimulate to further trials.

Gafney Farm.—Three miles north of Roseville, Byram town-
ship, Sussex county, now belonging to the Rutherfurd estate.
T'hese are old openings on this property—they are now partially
tilled up, but ore of good quality is scattered about them. There
is a strong attraction in a line through them which was followed
for eight hundred feet, and was found to be continuous, though
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there were several changes from positive to negative, indicating
that the ore is in shoots or else is broken up by offsetts. The
range is a little east of north, and further on in that direction,
in a wood lot, the attraction is so strong and decided that we
have mapped the notes of its survey and present them with the
map under the head of searching for ore.

Southwest of the Gafney farm, the range and attraction con-
tinue to the Lawrence farm, where there are also some old min-
ing works. This long and well marked line of attraction is
worthy of further examination, ‘

East and southeast of Sparla, and south of Norman's Pond,
indications of ore are found, and some pits are reported to have
been dug and ore uncovered, but no mining has yet begun.

Ogden Mines.—These old, well known and productive mines
are still vigorously worked. The Allentown Rolling Mill Com-
pany, the Lehigh Valley Iron Company, and the Musconetcong
Iron Works occupy the mines. Twenty-seven thousand seven
hundred and twenty tons of ore have been sent out on the
{)zden Mine Railroad in 1873.

In Hardyston Township, southwest of Snufftown, there is a
long line of atiraction from the Midland Railway, on lands of
(xeorge Greer and the Franklin Iron Company, southwestward
almost to the Ugden mines. The attraction is variable in
strength and changes many times from positive to negative, but
is continuous. Pits have been sunk on the line in & number of
places, and some lean ore has been found, not enough as yet to
warrant mining. It would however, warrant a tuch more
thorough exploration by digging.

The Hopewell Forge line of attraction has been worked upon
in many places, but we have no information of its present condi-
tion and prospects.

WEST MILFORD TOWNSHIP, PASSAIC COUNTY.
Kimble Farm.—A mile northwest of Stockholm. Three shafts

or trial pits have been sunk on the ridge northeast of the farm
house. Oune of these was thirty-five feet deep—twenty feet
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being in earth and boulders and ten feet in a lean ore. The
work was discontinued.

The Budd and Huni Tract, near the head of the Dunker
Pond brook. Diggings for ore were made here many years ago.
In 1872 the search was resumed and ore containing pyrites was
found. There is a strong attraction to be observed there, but
no mining has been done.

West of the tract just named, on lands belonging to S. T.
Scranton and the Rutherfurd estate, there is a line of remark-
ably strong and constant attraction. Urial pits have been sunk
in several places, and ore was found in all of them, quite near
the surface. No mining has yet been begun.

On the hill northwest of the last named lot, two long lines of
attraction have been tried at three points, and a pyritous ore
uncovered. The openings were very shallow, and no further
work has been done. A map of these lines of attraction is given
to illustrate the article on searching for ore.

The Jennings and Rutherfurd Line is 2 line of attraction that
rans on a northeast and southwest course obliquely across the
county line, and is said to be traceable quite up to the Waway-
anda Mine. The Carbon Iron Company own the mines on the
Jennings property, and have tested by shallow pits, the condi-
tion of the vein at many places, the one three hundred yards
north of the Jennings house, being the most southerly. The
average thickness of the vein uncovered is eight feet, and it dips
steeply to the east-southeast. The ore is rather lean and con-
tains some pyrites. On the Rutherfurd property the same line
was tested by E. H. Wright, in 1870. A vein twenty-four feet
wide was uncovered in a trench dug across the line of attrac-
tion. The ore appeared to be of good quality. The needle
was singularly affected in crossing it, being negative at the
edges and strongly positive at two intermediate points. At
oue of these points the ore was changed from massive to a shot-
like structure. Nothing was seen to explain this unusual action,
and another cross trench gave negative attraction throughout.
No farther work has been done to prove the vein.
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VEULXNON, BUSSEX COUNTY.

Canistear JMine.~On lands of the Franklin Iron Company.
The magnetic surveys of this property indicate at least three
veins, The attraction was strong and positive on the most
westerly line. The explorations made at the time of our visit
two years since, showed a wide vein of rather lean ore, dipping
steeply to the southeast. Ore had been raised from each of the
other veins, and large piles of rather lean and pyritous ore
were seen. Congiderable mining has been done at this place,
as weo are informed, since the time we examined it.

Tracey and Crane Farms, north of Stockholm, in FHardyston,
have ore upon them. It is rich and contains very little sulphur.
The mine is only a half mile from the railway station. Some
ore has been sent away. It was mined by George Richards.

Henderson Farm joins the last mentioned property on the
north. The line of attraction here is strong and continues for a
longr distance. Ore was uncovered in a single opening eighteen
feet wide. 'T'he line is thonght to be west of that on the Tracy
property. '

Williams' Mine.—This mire is on lands of J. l. Williams’
heirs, a half mile east of the Vernon and Soufftown road, and in
Vernon township. It is an old mine, and has been worked at
times for the last sixty years. It has been actively worked
during the past year by Potts & Linn, of Jersey City. Three
shafts are down. The southwest shaft is the deepest, and shows
a steep dip to the northwest. The next is one thousand feet
farther northeast, and the ore in it dips steeply to the southeast.
The third shaft is two hundred feet farther northeast, and has
the same dip with the last. 'L'he vein is irregular in breadth—
the ore is yuite free from rock and from sulphur. The mining
operations are quite extensive and a large amount of ore has
been taken out. It formerly went to Wawayanda Furnace, but
now it is carted to Stockholm,

Segur & Wright Lease.—On the Rutherfurd estate, adjoining
the Williams Mine on the northeast, and probably in continu-
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ance of that vein, ore has becn found but no mining has yet
been done,

Still further to the northeast ground has been opened on two
different lines of- attraction, on the farm of Jacob Hunt. Ore
was found upon both lines, but it was not further proved by
mining, The northwestern line may correspond with a line
across the Williams property, about a thousand feet west of
that on which the mine is worked.

East of Vernon, on the Wawayanda Mountain, searches for
ore have been made on lands of Azariah Parker, but the results
are not reported.

Wawayanda and Green Mines, have not been worked since
1868.

Ten Eyel's Diggings, near Greenwood, West Milford town-
ship, Passaic county. Here there is a long line of strong
attraction, opened at five points and a lean ore uncovered,
beyond which no further work attesting the extent of the ore
has been done. The strata are nearly vertical, dipping south-
east. Nearer the Warwick road and east of these openings the
dip i3 toward the northwest.

T'his belt extends into Pennsylvania, and all the mines of the
South Mountain range, between the Delaware and the Schuylkill
are inif. 1t also extends into New York, and the Warwick
and Bull Mines are in it.

In the Musconetcong Belt, at several of the localities
described, reference has been made to ore-bearing rocks and
dikes containing magnetite, oither in addition to the ordinarily
occurring minerals of granites and syenites, or as replacing one
of these. Such rock affects the dipping necdle as strongly as a
regular vein, bué carefal magnetic surveys show generally a
distinetion, as the deflection over such rock outcrops is more
unsteady and varying from negative to positive in character, or
vice versa. And also such outcrops show broader and more
irregular areas of attraction and ot lines or belts corresponding
with the strike of the rocks, as is indicated by viens. From
the indications given by the needle over these rocks many per-
sons have worked in them hoping to find regular veins. More
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than a dozen such localities have been visited during the past
season, and others in previous years. They have been studied
closely, and with two exceptions they have all failed to repay the
explorer for his time and the money spent in testing their value.
Adverse opinions have always been given to prospectors work-
ing in such rocks, based on the nature of dikes in general, and
upon the numerous failurez in the range of omr observatious.
In the pursuit of field examination of rocks a number of addi-
tional outcrops of such ore-bearing rocks have been seen, some
of them occupying extensive areas. In the two exceptions
alluded to the percentage of iron was sufficient to make the
whole workable as an ore. Sometimes there is a marked
increase in the percentage of iron in descending, as at the
Exzcelsior Mine near Hackettstown. And it is possible that
these dikes may sometimes be followed to regular veins, show-
ing them to have in some way derived their magnetic iron ore
from the regular ore-beds or veins. But in general it may be
safely asserted that from the known. irregular and uncertain
extent and direction of dikes, a fact well established in geology
and from the experience of miners who have worked in such
outcrops, that the explorations in them should be conducted
with the utmost prudence and always considered as extremely
hazardous.
PEQUEST BELT.

WARREN COUNTY,

Marble Mountain Mine.—Thig is properly in this belt although
the ore is & red oxide. Considerable interest attaches to this
locality, as the gre lies in a talcoid rock formation occurring
in the gneiss, or resting upon it, unconformably. Practically,
the mine has little value, a3 the amount of ore appears very
limited. It is included under this general head, exceptionally,
since it is not magnetic, but because this variety of ore and its
accowmpabying slaty rocks are found in this belt only, and it
may therefore be considered as one of its characters. 1t has
not been worked for more than a dozen years past,

Schuler Openings.—These are on the farm of William Schuler
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half a mile northof Roxburg, Oxford township, Warrea county.
There are two shafts here, one of which is merely an old mine
hole deepened. This was dug about one hundred years ago.
As re-opened it is twenty-seven feet deep. The other, fifty feot
west of this, is fifteen feet deep. RBoth are in a greyish white
crystalline limestone, dipping steep towards the southeast. The
vein as worked in the westernmost shaft was two feet wide and
muck broken up, so that it was got out with pick and shovel.
In the old shaft the stratification and the size of the vein were
not made out with certainty. The ore is brownish-black, fine-
grained and highly magnetic, and contains considerable man-
ganese. At the time it was visited only a few tons of ore had
been mined and this was then on the bank. Samuel Vannatta
and Alexander Sherrerd are the léssees. It was re-opened the
past season,

Roseberry’ Mine—This mine is on the farm of Depuy Rose-
berry one mile southeast of Belvidere. Three shafts have been
put down. The work began in 1872, and mining was discon-
tinued after about & year’s operation, owing to the vein pinching
to a thickness of six inches and failure to find another shoot.
About one thousand tons of ore were shipped to the furnaces of
Messrs. Cooper & Hewitt, at Durham, Pennsylvania, The ore
is mixed with considerable mica and a blnish shaly rock and
congequently is lean. It was liked at the furnaces to flux with
other ores.

Barton Mine.—This is on lands of Mrs, Barton, half a mile
south of Oxford. The principal shaft is on the eastera slope of
the ridge and about five hundred yards east of the Oxford and
Montana road. About two hundred feet west-southwest of this
and on, the summit of the ridge there is a trial pit on the same
vein as indicated by a continuous line of attraction (of ten to
twenty degrees positive) connecting these two openings. The ore
seen at the mine was reddish-black granular mass, with a little
hornblende in it. A dark colored micaceous gneiss abounded
in the ore dump. At the trial pit or trench the stratification is
very distinct, standing on edge, with a strike north eighty
degrees east. The mine was not working when visited.
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Shoemaber's Diggings.— Northeast of Oxford three-quarters of
a mile, on top of the ridge east of George Shoemaker’s residence
a shaft was sunk in the past autumn in search of ore, which
resulted in discovering a wide belt or vein of rock containing
magnetic ore arranged in parallel lines with the usual gneissic
mincrals. The hope was entertained that the magnetite would
gradually increase until the beds should be rich enough to work
as ore. At the time of our visit this locality was not promising,
and the experiment appeared likely to be costly and fruitless.

Redeil 3ine.—At the foot of the hill about three hundred
yards east of the Shoemaker locality, the North Penn lron Com-
pany worked here in 1872, and mined an ore which was consid.
ered of very superior quality. 1t is brownish black, mangan-
iferous, free from sulphur and contains traces only of phosphorus.
There were two shafts from which there was some drifting.
At the lower one, at the border of the meadow, report says
the rock next the ore was a greyish crystalline limestone.
As this rock is seen but a few rods southeast of this point, it i8
highly probable that the report was correct. The reasori for
the stoppage of work was not learned.

Litile Jine.—This also i3 a new mine and is on the farm of
Jephtha Little, one mile west of Oxford Furnace. The outlay
here in mining, i3 said to have been very considerable, and the
amount of ore raised not at all commensurate with this large
expenditure. Much of this was required by the large body of
water to be raised.  As no opportunity was had of going through
the mine, it being stopped before it could be examined thor-
oughly, the extent of the vein is not known. The lines of at-
traction indicate two parallel veins, about one hundred and
sixty feet apart. The main shaft on the westernmost was said
to be seventy feet deep, connected by a drift with a second
towards the northeast. The ore near the surface was black,
granular and mixed with a brownish-black earth. This was
washed. Below this, it was very compact, hard and almost en.
tirely free from all foreign matters. The purity and quality
are best shown by the following analyeiz, of the best ore of
the mine:
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Insoluble matier, - - . - . - - - 160
Maguetic oxide of iron, - - - - - - 94.76
Phosphoric acid, - - . - - . - - 0.10
Magnesia, - - - - - - - - 0.29
Oxide of manganese, - - . - - - - Loo
Sulpher, - - - - . - . - - 0.10

. The soft surface ore contained more manganese than the above
sample afforded. The purity of this ore and the favor it re-
ceived from Oxford Furnace, should prompt to a thorough but
judicious search to test the extent of the workable vein. It was
worked by a Belvidere company.

Raub Farm,—On the farm of Philip Raub, about one mile
northwest of Oxford Furnace, several test pits in examination
of this property, have been dug under the direction of the
lessees, the Bethlehem lron Company. One of these, aboug
two hundred yards north-northeast of the farm house, was sunk
gixty-eight feet before reaching any very solid rock. 1t passed
thmugh several feet of brown-black earthy, manganiferous iron
ore which, as cut in this pit, seems to dip gently towards the
northwest. [t appears likely that further digging, by following
this earthy bed, will tind below a regular vein of which this is
the overflow—i. e., the vein spread out or fallen over from its
original highly-inclined or vertical position. [t now lies as
opened, hetween earthy beds mainly made up of disintegrated
gneissic rock. This soft earthy ore was found te contain of

Iron, - - - - - - - - 49.34 per ceat.
Oxide of manganese, - - - - - .50 o«
Phosphoric acid, - - - . - - 025 o«
Water and organic matter, . - - 13.55 =

Southwest of Raub’s house and across the Oxiord road, a
shallow pit uncovered a hed of earthy ore very similar to that
described above, and in the bottom exposed a maguetic ore
asgociated with an impure limestone. This opening appears to
be on a line connecting the deeper shaft and the Little Mine
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shafts. The ores are alike at the three points The attraction
at these openings is very slight and irregular. The discover-
ies already made should lead to further exploration in order
to thoroughly learn the value of these deposits. From their
proximity to the crystalline limestone outerops, it is very prob-
able that this vein is in that rock. And, if so, the character of
the ore is almost assured in advance.

Titman Shaft~—This is in the road near Titman’s house,
southeast of Bridgeville, and on the southside of the creek.
The rock in which it was sunk is a greyish to red slate, border-
ed on the south by micaceous and hornblendic gnoeiss, and on
the north by the ordinary blue magnesian limestone, and prob.
ably unconformable to both of them. The ore found here so
far has been very little. [t resembles the red hematite of Mar-
ble Mountain and this is another of such localities, character-
izing this belt. It is intended to resume work early in the
spring.

Pequest Mine.—Oxford township, Warren county, two miles
northeast of Oxford Furnace. This name is properly limited
to the large open working or quarry, at the side of the Pequest
creek, although it sometimes includes the tunnels in the side
hill north of this on the same property. Ore was discovered
here about four years ago, and from that time onward, it was
worked almost uninterruptedly for three years. A large amount
of material was taken out incleding geveral thousand tons of lean
ore, making a very large excavation in the hill-side. The
geological features were for a long time not understood and
even the stratification was uncertain, and it was regarded as a
huge pocket of ore, and not a vein having walls and a dip and
strike. The removal of so large a mass shows the foot wall
dipping about seventy degrees towards the east and southeast.
On the hanging wall side, the rock is more mixed with ore,
although here also the dip of the strata is now plain. Towards
the southwest the mining appears to have removed all the ore,
leaving micaceous and horablendic gneiss as a sort of bottom
rock, underlying this great swollen shoot of ore. A shaft sunk
thirty feet beneath the floor of the open cut penetrated rock
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containing some ore, but not rich enough to work. On the
north, the ore was bounded by a wall of grey "syenitic rock
which ran east and west and dipped steep towards the north.
In the language of the miners it was « cut out ” by this « cross.
course,” or dike of geologists. Beyond this the vein has not
been discovered, and it has probably been displaced towards
the west, or up the hill, judging from the direction of this dike,
A tunnel was driven into the hill some rods southwest of this
to intercept the vein continued in that direction but no ore
was found. Very recently another wasstarted near the store,
running in from near the creek level to cut any vein below the
guarry or mine level. But this was stopped by the water
coming into it from the mine. So large a body of ore so near
the surface was easily taken out, after the overlying earth and
boulders had been removed. A short tunnel for a track crossed
the interval of rock between the ore and the road, below which
level but little was found. Another advantage in mining here,
if such it could be called, was the soft and disintegrated nature of
both ore and accompanying rock so that very little blasting was
necessary. Hence a very large amount of comparatively lean
ore was taken out, and sold at a profit at low prices. A large
percentage of it consisted of greenish hornblende, partially
decomposed. The locality is characterized by the abundance
of this mineral, as can be seen in the dark.colored hornblen-
dic gneiss forming the foot wall of the mine. Some of this
rotten greenish mineral was analyzed and its composition is
here given.

Silica, . - . - - . . - - 49.050
Protoxide of iron, - - - - - - - 14.952
Alomina, - - - - - - - - - 4987
Lime, - - - - - - - - - 17.584
Magnesia, - - - - - - - - - 9.648
Phosphoric acid, - - . . . . trace,
Water, - . - - - - - - L _3_32

39.521
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The magnetic portion of the ore consisted of

Ingoluble matter, . . - - - . - 18.300
Magnetic oxide of iron, - - - - - - 67.471
Alumina, - - - - - - - . - 3226
Lime, - - « ~ - - - . . 5.936
Magnesia, - - - - - - . - - 3.276
Oxide of manganese, - - - - - - 0.250
Water, - - . - - - - - - 1950
Phosphoric acid, - - - - - - trace.

100.409
Iron, - - - - - - - . - 4884

Some of this ore was tried in one of the furnaces of the Crane
lron Company, at Catasauqua, Pennsylvaria, making an open
grey pig iron, which went to the National Iron Company’s
works, at Danville, Pennsylvania, and was worked into steel,
which was gaid to be of superior quality. About three and a
half tons of ore were needed for a ton of iron, showing it to be
quite lean. In conzequence of the ore running out, or, in other
words, the gradual replacement of the magnetite of the strata by
the more common rock minerals, the mine has been abandoned.

Henry Tunnel.—About three hundred yards north-northeast
of the Pequest Mine, and on the same property, but one hun-
dred and fifty feet above the creek, an old tunnel has recently
been re-opened and extended into the hill until it bas attained
a length of six hundred and fifty feet on a nearly north courze,
and following most of this distance, the foot wall of a vein which
is, on an average, fifteen feet wide, and dips steep towards the
east. Lower down the hill, o second tunnel strikes the same
vein about fifty feet below the Henry tunnel. This is now
connected, by a shaft at its farther end, with the upper tunnel.
A third drift, starting near the foot of the hill, runs across the
strata and strikes the vein about one hundred feet below the

upper one, thereby affording easy and ready means of working

and draining this new mine. The strike and dip of the vein at
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the several poiuts, in addition to the uniform character of the
ore, prove these different levels to be in the same continuous
vein, and show its great extent and remarkable uniformity of
character. The walls everywhere are unuspally regular and
well defined. The ore from near the surface of the hill, has a
very striking banded or laminated structure from the alternations
of magnetite and rock (mostly a micaceous gneiss). This ore is
guite lean. An analysis shows its composition to be ag follows:

Ingoluble matter, - - - - - - - 54400
Magnetic oxide of iron, - - - - - - 37.265
Alumina - . - - - - - - - 4764
Lime, - - - - - - - - - trace.
Magunesia, - . - - - - - - - L6
Oxide of manganese, - - - - - - 0.400
Phosphoric acid, - - - - - . - 0.096
Water, - - . - - - - - - 1.200

99.736
Quartz or silica, - - - - - - - 43400
Iron, - . - . - - - - - 26.984

Deeper in the hill these partings of rock grow thinner or
disappear in part, and the ore i3 richer and does not exhibit
the banded appearance of the upper portions. It should be
stated that thia paralleliam of mineral arrangement conforms to
the stratification.

This gradual increase in the richaess of the ore going down
in the vein is interesting, and in this case of vital importance,
a3 the top ore is hardly workable. The regalarity and size of
the vein, and the ease of approach to it, may enable this com-
pany to use all the ore mined.

North of the upper tunnel this same lean ore has been uncov-
ered in a succession of trenches dug across the line of the vein,
extending quite to what is known as the Hoit Farm Mine. The
attraction is noticcable as covering a great portion of the hill
near its sumnit, and connecting the Henry tunnel with the Hoit
farm mine, one thousand five hundred feet apart. This con-
nection is not, however, yet demonstrated by openings.
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Hoit Farm Mine.—This is also a rew mine, and with the
Pequest Mine, belongs to the Pequest Mining Company. 1t is
about half a mile northeast of the company’s new furnace and
on the western slope of the ridge, but a few rods from its crest.

The slope is now one hundred feet long, measured on the dip of

the vein which is about thirty degrees towards the southeast,
growing steeper going down. From this a drift has been cut

about seventy feet into the vein going southwest. .As now -
opened this drift presents the curious phenomenon of an arched
roof with sides of ore, the vein dipping from it towards the
southeast at the angle of the slope, and in the opposite direction
more gently. There may be an anticlinal axis here, or an over-
throw of the vein westward or down the hill. The slope has
proved its course towards the sontheast. Of the probable extent

of the western dip nothing additional can be said. The walls of

the mine are regular and the ore comes off clean from them.
Stratification ig shown finely in the vein itself. The ore is not

80 fine grained as that of the tunnels above mentioned, nor does

it have the same parallelism in its structure. It is very hard
and contaizs much brown garnet in irregular masses, also con-
siderable augite and 'less quartz, and other more common
minerals of the gneiss. The composition of an average of the
mine i3 as follows:

wilica, - - - - - - - - - 1890
Protoxide of iron, - . . - . - 27.23
Peroxide of iron, - - - - . - - 38,29
Alumina, . - - - - - - . 12.48
Lime, - . . - - - - - - 4.45
Magnesia, - - - - - - - . 0.86
Phosphoric acid, - . - - - - - 0.06
Oxide of manganese, - - - . - - 0.55
| Titenicacid, - - - - - . . . 130
Sulphur, - - . - . . - . 1.23
Total, . - - - - - - . - 100.25
lron, - - - - - - - - - 61.69
3
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[t has not yet been tried to any great extent, most of the ore
mined being on the dump. From its composition there appears
to be no considerable percentage of constituents which might
work injurioualy.

About a quarter of a mile north of the 1loit farm house, a shaft
sunk on a strong attraction struck a fine.grained aggregate of
magnetite and hornblende crystals, too lean, however, to be
calléd an ore. 1t has been said that this was the Pequest Mine
line, thrown oue thousand feet towards the weat, but a difference
in the structure and character of the ores is against the hypoth.
esiz,

Northeast of the Foit Farm mine there is a atrong attraction
traceable for a long distance, and there are some old mine holes
at which a striped, or banded ore, like that at the Henry tunnel,
was found.

Smith's Mine—A new opening made during the past summer
and autumn on the farm of Philip Smith, a few rods south-east
of his residence, and not quite a mile northeast from Green’s
Pond. When visited, a few wecks ago, two trial shafts not
over twenty feet in depth bad been started, and a long diteh
was then being dug to drain these of the large amount of
water flowing into them. 'The covering of drift earth was
about six feet thick. Under this the shufts went through sev.
eral feet of brownish.black earthy ore, which contained forty-
five per cent. of iron and 6.5 per cent. of oxide of mangan-
ese. This resembles in appearance and composition the soft
ore, at Raub’s place and at the Little Mine, also in this belt.
Some calcite and some very fine white mica was noticed, also
asbeatos among the rock constituents of the strata cut in the
shafts and ditch. The hard black ore resembles that of the
Deats Farm, a mile northeast of this point. No ore had been
taken out excepting that coming from the shafts. Kdward
Turner and Geo. E. Swayze, of Hope, are working the locality.

Deats Farm.—This also is a newly opened ore.locality, and
is scant a mile from Smith’s Mine. It is about one thousand
feet south thirty degrees east from Deat’s house, and on the
Bartow Hill range. It was opened the past summer and the

6
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explorations were continued quite to the beginning of the
winter. A Belvidere company did the work. The vein foun
in the deepest shaft (which, when visited was twenty-two feet
deep,) consists of an irregular mixture of hornblende and mag-
netite, very compact and hard. A little calcite was noticed in
the syenitic gneiss of the hanging wall. Also,a few small crys.
talline nodules of pyrite. ‘The attraction here was light,
nowhere more than ten degrees positive, and quite irregalar.
I'wo hundred feet west of this a trench opened a coarse.grey
syenite in which there was some magnetite. The locality
cannot as yet be considered as a mine.

Kishpaugh Mine—7This large and noted mine is two and a
half miles west of Danville, and about a quarter of a mile south
of the Hope and Danville road. It was opened in the summer
of 1871 by Edward Bulgin, and has been vigorously worked by
the Crane [ron Company, proprietors of the Kishpaugh Farm.
The main slope is two hundred and thirty-five feet long, descend-
ing at thirty-cight degrees at the start, and more steeply near
the bottom. The main heading on the bottom drift, southwest,
is about one hundred feet from this slope. Here the veir, as
worked, is twelve feet wide, but some ore is left on the hanging
wall side, as the ground above is not very safe. In places it
has been twenty feet wide. The foot wall consists of a rotten
feldspathic gneiss, mostly made up of feldgpar and quariz.
Northeast of the slope now worked the overflow was fifty feet
wide, and the surface diggings removed almost an acre of
oround, A few rods beyond the open workings there is another
slope in which very little ore was obtained. A eloping drift
towards the southwest struck the vein where it was quite as
wide as in the cxtreme southwest stopes. These twoslopes are
thus connected. On the strike northeast of this last slope
a small trial pit showed only a foot of ore beyond which point
the vein has not been tested. Souihwest of the hoisting
slope now working there are several pits, and in all, the ore
was uncovered, although in consequence of the very great over-
dow and the disturbed state of the vein and rocks everywhere
near the surface, the size of the vein i3 not certainly settled. As
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thus tested the vein is about seven hundred feet lonz. But the
atfraction shows that it is continned southwest beyond the
property line on to the Cook Farm. The amonnt of attraction is
small, generally under ten degrees, positive. At a few poiets,
where first opened it is strong, and both positive and negative
are observed within short distances. A remarkable feature is
the extent to which the rock has disintegrated, becoming a loose
mass of stone and earth, so that for seventy-five feet down the
main slope was in what might be termed an overflow. And at
the bottom, at least one hundred feet, vertically, from the sur-
face, the rock is very fragile and the ore is removed with the
aid of only an occasional blast. This rottenness of ore and
rock makes timbering expensive and the mine to some degree
insecure. The ore contains eonsiderable rock, mostly mica and
a green hornblende, in thin layers and irregular sheets in the
vein stratification. Some of the richer portions are entirely
free of rock and show very often a jointoed or prismatic structure,
the divisional planes of whieh run at right angles to the plane
of the dip. On the foot wall side a thin layer of the vein holds
some pyrite, A carefully selected sample, considered to be an
average of the mine, was obtained from the dump at the Crane
Iron Company’s furnaces, Catasauqua, Pennsylvania, and ana-
lyzed. The analysis is here given, viz.:

Silica, . - - - . . . . - 21.80
Protoxide of iron, . - - . . . 17.97
Peroxide of iron, - . - - - - - 40.32
Alumina, . - . - - - . - 9.00
Lime, . - . - - - - - - 4,37
Magnesia, - - - . . . - - 4.03
Oxide of manganese, . . . . - - 0.50
P’hosphoric acid, - - - - - . - 0.32
Sulphur, *©- - . . . - - - . 0.05
Water, . . - . . - - - 1.64

Total, - . - - - - . . - 100.00
Metallic iron, - - - - . - - 54.25
I’hosphorus, - - - . - - - 0.128
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T). ve is smelted without admixture of other ores, and
require. 1y about half the amount of limestone that is used
in their . furnaces working other ores.  The ore is almost
earthy in consequence of its extreme disintegration, so that the
blast penctrates the compact mass with difficulty. Also takes
more coal per same burden as their other ores. The pig from
it ig sold to the Pennsylvania Steel Company at Harrizburgh,
for manufaeture into Bessemer sicel, of which it is said to make ~
an excellent quality. The ore is carted to a switch on the
Delaware Lackawanna and Western Railroad, near the new
Pequest furnace and is thence shipped to Catasanqua. The
annual product is approximately estimated at eighteen thousand
tons.

MINES ALONG THE EAST SIDE OF JENNY JUMP MOUNTAISS,

Welch and Inschow lofs.—These occupy a low limestone and
goeiss ridge west of the Great Meadows, about a mile north of the
Hope and Danville road. Two trial pits were dug hero by
Chas. Scranton a little more than a year ago, and in these alean
ore was found imbedded in a greyish.white crystalline limestone,
whose dip was steep towards the northwaest. The rock is quite
impure, containing horablende, a little mica and considerable
graphite. The attraction from the main pit southward to the
house of Inschow is from five degrees to twenty degrees, posi-
tive. The ore appeared to be of good quality, and contains
gome manganese, but it is lean, and the extent is apparently
quite limited. In a holo on Welch’s lot the rock was also cal-
careous, and the ore similar to that on Inschow, but only thin
strings of it were found. Some of the limestone ledges near
this point contain brown.garnet and serpentine. Franklinite
has been reported from this locality, but these reports are not
authenticated by the specimens.

Stiff Farm.—This lies west of the road and west 6f the last
mentioned locality, at the foot of the main mountain range.
There are several openings, all of them in the coarse crystalline
dike ore, consisting of feldspar (orthoclase), brownish quartz
and magnetite. lu one of the openingy, the latter mineral very
largely preponderates, occurring in irregular strings and sheets
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in the granitic matrix. The explorations were made about
two years ago by Chas. Scranton, since which no further work
has been done,

Potter Farm.—This property is owned by the Crane Iron
Company. The mining here consists of a gingle pit in the val-
ley between the mountain and a ridge bordering the great
meadows. It i3 about a half mile northwest of the farm house.
This shaft was put down fifty feet, and in it ore four feet in
width was struck, said to resemble that of the Kishpaugh Mine.
The attraction here is very light,

Garrison Farm.—North of the Potter Farm and east of the
main mountain. Ore was mined here fifteen years ago, but gince
that, no further mining has been done. The opening was about
half a mile northwest of the house, and near a small brook.

Davis’ Mine, on top of the mountain west of A. Davis’ house.
When visited in November last, the shaft was twenty-five feet
deep, and at the bottom there was a layer of ore a foot in width.
The dip of the rocks was stecp towards the sontheast. Some
calcite and a little pyrite in both the ore and the enclosing rock
strata. Some chalcopyrite and azurite noticed. The latter in
thin coatings in seams of the rock. On the hanging wall side,
the amount of calcite is so large as to be called an impure lime-
stone. These beds are interstratified with the goeiss.

Albertson Mine, on the mountain west of and about four hun-
dred yards from Davis’ shaft. These openings were made by
Edward Bulgin, of Danville, within a year. The rock is a
micaceous gneiss, dipping steep towards the southeast. Several
narrow layers or sheets of ore are stratified with the rock.
The locality has not been fully developed. According to an
analysis of specimens sent to our laboratory by Mr. Bulgin,
there are but traces of sulphur and phosphorus in this ore, and
a little manganese.

Shaw Mine..—This mine is still id]e.

Howell Farm Mine—Under this head are included several
openings, near the Howell farm house, on the north slope of the
ridge and east of the main road, and several others in the hem-
lock woods, near the road. Some of these were made years

]
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ago, by Nathan Hopkins. The explorations were resumed in
1872, after the purchase of the property by 8. T. Scranton &
Company. The farm wag visited in 1871, and carefully
explored with the dipping needle. The observations then made
were, that in the fields, near the old copper mine shaft, the line
of attraction ran nearly north and south, and was most of the
length which it was followed positive, but negative at the north
end of the line. This linc was, in places, seventy feet wide.
The new shaft near the northern end of this line of attraction,
found the vein ten feet wide. This width includes some cal-
careous rock—an impure limestone. The dip is aboul seventy
degrees towards the southeast. An adit tunnel is now being
driven in from the west to strike the vein below the bottom of
this shaft, and so drain off the large amount of water which now
impedes work. Phis will be about one hundred aund fifty feet
long. The rock is a hard, greyish, close-grained goeiss. A
narrow trap dike was observed in this cuiting. This tunnel is
expected to strike two or more veins within fifty feet of the
shaft, two of which are opened above on the surface. In the
lemlocks, three hundred yards south-southwest of these openings,
congiderable sinking has been done, and a vein eight feet wide
worked. Here the dip is about sixty degrees towards the gouth-
east. A large amount of calcite and graphite accompany the
ore. An analysis of the average ore of this mine gave the fol-
lowing percentages, viz:

Sesqui oxide of iron, - . . . - 83,63
Ozxide of manganese, - . . . . . 85
Carbon, - - . . - . . . . 70
Phosphoric gcid, - . . . - - . .10
Sulphurie ¢ - .- - - e 1.09
Carbonic .. . - . . . - 463
Titanic u . . - . . . . 0.00
Silicie woo . . . ... 60
Lime, - - - . . - . . _ 4.89
Magnesia, - - - - - - 1.22
Alumina, - . . - - . . . . 267

100.11
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Metallic iron, - - - - - - - - 5850
Phosphorus, - - - - - - - - 0.05

Thiz mine is yet so far from railroad lines, that no ore has
been sent away, and the explorations are going on slowly, wait-
ing for the copstruction of the contemplated Pequest and
Wallkill Valley Railroad.

WARREN COUNTY--EAST AND NORTHEAST OF THIE GREAT MEADOWS,

Scranlon’s Lease, north of Danville, about a mile from Dan.
ville, and on the east gide of the Great Meadows. A single
trial pit found a good vein of ore. Nothing further is known of
the locality.

Schaeffer Farm, two miles southwest of Warrenville. A little
work dome here in 1872 uncovered a small vein of rich ore.
Latest reports say that it has pinched ocut.

Livsey's Mine, on the farm of Andrew Hibler, in Warrenville.
About a dozen shafts have been sunk on this farm within a short
distance (north} of Hibler’s house. There appears to be a wide
vein of ore-bearing gneiss—consisting of alternate’layers of
magnetite and rock, resembling the Henry tunnel ore and that
on Shoemaker’s, near Oxford. The strata dip steep towards
tho southeast. When visited the shaft then sinking was intended
to go down through the hanging wall rocks to a richer ore.

This lean, banded ore and rock, (of which average samples
were obtained on the ground) contains:

Magnetite, - - - - . - . - 26.95
Phosphoric acid, - - - - - - - 1.02
or over seventy per cent. of foreign minerals.

| Maring Farm, half a mile southwest of Warrenville. The

explorations here were made by Richard Stephens, of Mount
Hope, and resulted in opening some good ore. The line of
attraction is long aud constant. Southeast of thia the Hibler
line crosses this farm also, being traced by the outcrop for
nearly a mile.

Haggerty's Diggings, north of Warrenville and west of the
Alamuchy road—made by T. Haggerty, of Alamuchy. The work

[y
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of breaking this ground consisted in digging narrow trench
across the etrike of the strata, down to the solid rock or ore. In
this way the hill was pretty thoroughly tested at comparatively
small expense. No large veins were found, but several small
ones and strings of ore.

SUSSEX COUNTY.

Glendon Mine.— This old mine has not been worked for several

years. With the ore there is a large amount of caleite, and it
* contains some oxide of manganese. Of the extent of the ore
nothing was learned.

Andover Mine.—The old wmine remains as it was left years
aco. Towards the northeast, what is known as the Sulphur
Hill Mine, was worked two years ago for a Harrisburg farnace.
The ore was very full of sulphur. The place was abandoned
OFET & Fear ago,

Roseville Mine.—This mine was visited last summer, but
B0 mining was in progress, and the works appeared to be
abandoned. h

«  Tar Hill Mine.—Not working.
Franklin.—The vein of ore in the white limestone has been
¢ Wworked largely, near the Wallkill, and to some extent on the
high part of Mine ITill. The mines in goneiss are not worked
at present.
Green's Mine, on Pockhuck mountain, near McAfee valley.
Nothing has been done here in many years.
v Bird Mine, on Pockhuck mountain. This too is idle.

~

HEMATITE TRON ORES.

The mines of this ore of iron now worked in the State are
comparatively few and at widely separated pointas.

Pochuck Mine.~This old and well known mine belonging to
the Franklin Iron Company is being put in working order by
the completion of a new slope, heavy pumping and hoisting
machinery, and by the construction of a-gravity railroad over

’
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the ridge eastward, down to the railroad at McAfee Valley.
These changes will afford easy and extensive facilities for min-
ing on a large scale. The blowing in of the farnace at Franklin:
will sot the work going. '

Cedar Hill or Ten Eyclk Mine,—This i3 a new opening on the:
brow of the steep limestone ridge west of McAfee Valley. Lt
was opened about threo years ago by Mr. Ten Eyck, of War-
wick. The Franklin Iron Company has quarried out geveral
thousand tons of lean ore, which is still at the mine. Tts geo-
logical relations are strange, and not well understood. The ore:
appears to have all been worked out.

Beattyestown Mine.—Here the Musconetcong Iron Works
Company is working for the Stanhope furnaces. The prospects-
are very fine, and the ore of excellent quality.

German Valley—The explorations here have not been con-
tinued this year. Upon the completion of the High Bridge and-
Chester Railroad, they will be further continued and probably
worked.

Carpentersville—This mine is reported steadily working.

New Village.—A mine of hematite is reported as recently
opened near this village. It has not been visited.

Shiloh, near Hope, Warren county. A little hematite was-
found the past summer in some test pits dug on the farm of a Mr.
Burdge at this place, but no workable amount. The locality
is at the western foot of the Jenny Jump Mountain and near
the boundary line between the gneiss and the blue limestone.

Bird Mine,—This deposit of hematite is on the farmof B. Bird,.
about a quarter of a mile west of Clinton, Hunterdon county.
1t was opened the past year, and worked by G. M. Conover
and J. K. Large until stopped hy the panic in September. It
lies in the blue limestone necar its junction with the red shale.
The covering of earth at the north end of the pit was slight.
Southward it increases, the ore appearing to dip in that direc.
tion. About two thousand tons of wash and lump ore have been
taken out of this main exeavation, which does not yet exceed
twenty feet in depth. Frowm test pits sunk near thig, the quan-
tity of ore is considered large, belonging to a single body or
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SEARCHING FOR NEW BEDS OF IRON ORE.

With the rapid increase i
and the prosperity of the mi
general inquiry for new 1

our yearly production of iron,
g interest, there has been a very
tions for mines, and an active
search for new beds of ore. he owners of old and established
mines pursue their inquiries §and searches with prudence and
intelligence ; but a great deaffof money is wasted in useless or
injudicious explorations, by ifexperienced and sanguine persons,
who know the value of minge, but have not learned the difi-
culties of finding them. Thl following directions to those who
are locking for iron-ore deposits may be useful.

1. The workable beds of magnetic iron ore are all in the Azoic
rocks.—Strong local attraction is not uncommonly found in the
trap rocks of oar state, and some attempts have been made to
work them, but as yet without success. The ore in the trap
is disseminated everywhere through it, but has not yet been
profitably separated from the rock.

2. The magnetic iron ore is all found in beds which are inter-
posed between the layers of the gneiss and are conformable to
them. It is never in veins which cut across the layers of the
rock ; it has no gangue rock of calc spar, fluor gpar, quartz or any
other mineral different from the common minerals of the adja-
cent rock layers; it has no rock walls by which the ore is
separated from the adjacent rock, which at all differ from any
other two adjoining beds of rock which are separated by a seam
of softer or otherwise different mineral, and in many cases
there iz no seam at all, but the ore adheres firmly to the rock ;
and there are many instances in which it passes into rock by a
gradual diminution of magnetite in the mass. These beds of
magnetite, like the rocks among which they occur, are highly
inclined or almost vertical. 1n this respect they have an acci.
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because another form can be used which gives indieations more
rapidly.

The Miner’s Compass, which is the one now most generally
used, has a magnetic needle balanced on a Aorizonfal axis 8O
that the needie itself may turn up and down instead of sidewise
as in the other form of compass. Such a mode of suspension
constitutes it a dipping needle. The needles used are from two
to four inches long and are hung in circular boxes having brass
edges and glass sides. 'he needle is suspended in the middle
of the box, and the box itself iz held by a ring attached to its
edge. The circular edge is graduated inside to degrees, and
these are numbered so that when the needle is level it points to
0°, and when it dips down vertically it points to ninety degrees.
The box must be held so that its faces are towards the east and
west, the needle is balanced so as to be horizontal when in this
position, if there is no local attraction. 1f the box does not
face cast and west the needle will not be horizontal even if there
is no local attraction, so that caution must always be exercised
when making observations with it. There isa Swedish compass
for miners which has both horizontal and vertical motions, and
is most approved there. It has not the steadiness of our instru-
ments, however, and cannot be used with so much confidence in
its indications. Messrs. W. & L. E. Gurley, of Troy, have
made for me a miner’s compass which has the two motions,
dipping perfectly and having sufficient horizontal motion to
prevent making mistakes in holding the compass. It is mounted
in a box like the common miner’s compass, and | have no doubt
is the best that has yet been invented.

All the compasses need handling with care, they are very
delicately suspended, and can casily be broken, worn or dis-
placed. The magnetism of the needle may also be diminished
or weakened. If the compass is out of order, the only safe
way i3 to send it to an instrument maker for repairs.

Indications.—It is well known that if a bar of iron is held
perpendicularly, it acts like a magnet; its upper end attracting
the north end or pole of the compass needle, and its lower end
the south pole. 1f the upper end of the baris leaned over
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dental resemblance to true veins, and this has led to their being
commonly called ve/ns. And, understanding that the word vein,
simply means a flattened mass of ore standing on edge, the name
may be accepted without conveying a wrong impression.

3. Since the layers of ore and rock stand on edge, i necessarily
Jollows that the ore must come lo the surface of the rock.—The
rock surface is usually covered with loose earth and boulders,
and of course this outcrop of ore is hidden from sight. But it is
only necessary to remove the loose earth, in order {o determine
whether the ore is there. Blasting out or ginking expensive
shafts in rock is not necessary, and such expense should not be
incurred io ordinary explorations.

4, The direction in which the beds of ore range is the same
with the strike of the rock, and the extension of worked beds of
ore is frequently proved by ranging, and many successful
searches for new openings npon ore have been made in this
way.

5. In ordinary cases where the surface 1s covered with loose
earth it is common fo search for ore with a magnetic needle or a
miner's compass, and for preliminary examinations it i3 now the
chief reliance. In using this instrument much practice is
required; but this joined to good judgment gives indications of
the presence of ore which are almost infallible. The importance
of this mode of search is so great that we may describe the
instruments, their indications, and the mode of using them, at
some length,

Instruments,—The surveyor’s compass with a horizontal needle
was the ingtroment first used for detecting and locating beds of
maguoetie ore, and it may still be used for that purpose, but it is
ununecessarily large and heavy, and searches with it go on slowly.
Pocket compasses, or those having needles only two or three
inches long, which are without sights and so light as to be held
steady in the hand, were used very generally till within the last
five or pix years. As indications of less than two or three
degrees were not noted, these instruments were sufficiently
large, and much good work was done with them. They may
still be used to advantage, but have gone into disuse mainly

NEW JERSEY GEOLOGICAL SURVEY



93

towards the south about twenty-five degrees in this latitude, its
magnetic properties are developed most powerfully, and on the
contrary it the bar slants away from this position it shows its
magnetism less strongly, and when it lies horizontal in an east
and west direction it shows no magnetism at all, This magnet-
ism in the iron bar which is developed simply by its position, is
considered to be due to the influence of the earth. Magnetic
iron ore is susceptible of being wade into magnets by the influ.
ence of the earth, the same as the iron bar. The beds of ore
are like great flattened bars of iron which stand on end with
their upper extremities slanting towards the southwest, and
their lower ends extending down into the earth towards the
northeast. Their upper ends which, of course, are those under
the soil but nearest the surface, should attract the north end of
the needle, and this they always do. If the bed of ore is
broken across by an offset, or itz continuity destroyed in any
other way, the lower end next this break or offset should attract
the south end of the needle, and this it always does if the break
or offset is near enough to the surface to move the needle in
any way.

Agsain, if a bar of iron is laid down with its ends pointing
oorth and south, the north end will attract the south pole of the
compass needle, and the south end of the bar will attract the
north pole. In crossing & vein of magnetic ore from the south
towards the north, the north pole of the needle is attracted dur-
ing all the first part of the passage, but just at the place of
passiog off the vein the south pole of the needle is attracted ; 8
short distance further all attraction ends, all of which is quite
in accordance with the experiment with the bar of iron. "The
attraction which draws the north pole is often spoken of ag
positive ; and that which draws the south pole as negalive ; and
in writing, these attractions are expressed by the algebraic signs,
plus and minus.

The indications from the magnetic needle, in searching for
ore a8 it usually occurs in our State may be stated as follows:

An attraction which is confined o a very small spot and is™
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lost in passing a few feet from it, is most likely to be caused by
a boulder of ore, or particles of magnetite in the rock.

An attraction which continues on steadily in tho direction of
the strike of the rock for a distance of many feet or rods, indi-
cates a vein of ore; and if it is positive and strongest towards
the southwest, it is reasonable to conclude that the vein beging
with the attraction there; if the attraction diminishes in going
northeast, and finally dies out without becoming negative, it
indicates that the vein has continued on without break or
ending until too far off to move the compass needle. 1f, on
passing towards the northeast along the line of attraction, the
south pole is drawn down, it indieates the end of the vein or an
offset. If, on continuing farther still in the same direction,
positive attraction is found, it shows that the vein is not ended ;
but if no attraction is shown, there is no indication as to the
further continuance of the ore.

In crossing veins of ore from southeast to northwest, when
the dip of the rock and ore is as usual to the goutheast, positive
attraction is first observed to come on gradually, as the ore is
nearer and nearer to the surface, and the northwest edge of the
vein is indicated by the needle suddenly showing negative
attraction just at the point of passing off it. This change of
attraction will be less markod, as the depth of the vein is
greater, or as the strike is nearer north and south. The steadi.
ness and continuance of the attraction is a much better
indication of ore, than the strength or amount of attraction is.
The ore may vary in its susceptibility to the magnetic influence
from impurities in its substance; it does vary, according to the
position in which it lies—that is, according to its dip and strike;
aud it also varies very much according to its distance beneath
the surface.

Method of Using the Compass in Searching Jfor Ore—The
following maps of surveys for ore, illustrate the methods par-
sued, and do away with the necessity for much explanation. It
is sufficient to say that the first examinations are made by pass-

*ing over the ground with the compass, in a northwest and
southeast direction, at intervals of a few rods, until indications
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of ore are found. Then the ground should be examined more
carefully by crossing the line of attraction at intervals of a fow
feet, and marking the points upon which observations have been
made, and recording the observations. In this way, materials
may soon be accumnulated for staking out the line of attraction,
or for constructing a map for study and reference.

After gufficient exploration with the magnetic needle, it still
remains to prove the value of the vein by uncovering the ore,
examining its quality, measuring the size of the vein, and esti-
mating the cost of mining and marketing it. Uncovering should
first be done in trenches dug across the line of attraction, and
carried quite down to the rock. When the ore i3 in this way
proved to be of value, regular mining operations may begin.

In places where there are offsets in the ore, or where it has
been subject to bends, folds or other irregularities, so that the
miner ig¢ at fault in what direction to proceed, explorations may
be made with the diamond drill.

In the report for last year, this was urged upon the attention
of capitalists and mining engineers interested either in working
the large mines or in the examination of unexplored territory.
During the year past, the diamond drill has been employed at
two points in Pequannock township, Morris county, in search-
ing for ore. The work was under the direction of J. W.
Hussey, of Bloomingdale, who has kindly farnished the follow-
ing results: On the Kabart farm, about three miles southwest
of Bloomingdale, five holes were bored on the line of the sup-
posed vein, and at distances thirty feet apart. The holes were
vertical. In each of these the vein was found and from the
core its thickness and degree of dip were ascertained. The
depths at which the ore was struck, ranged from fifteen to ninety
feet beneath the surface.  The dip was reported as fifty degrees
towards the north. This unusual direction or inclination of the
ore i3 also seen in the old mine holes on the same line on this
farm.

The other line tested was two miles northwest of the Kahart
farm, and near Stony Brook, on lands of Abraham Gould. Here
three vertical holes were bored, and ore found in each of them-
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«The rock was a very hard gneiss. From the experience gained
here, Mr. Hussey says that in ordinary gneiss rock holes can be
put down eighty feet deep at a cost of $3.00 per foot, and fifty
feet at $2.00 per foot. provided there is an adequate supply of
water near, for running the drill. From these results and from
the successful employment of the drill, in testing the cxtent of
iron ore beds on Lake Champlain, New York, and Cornwall, Pa.
and in boring for coal in the latter state, it can be safely recom.
mend, as not only cheaper, but also much quicker, especially
when the examinations are to be at all deep. And * time is
money.” The American Diamond Drill Co., of New York,
agree to put down holes not exceeding three hundred feet for
$6.00 per foot. Under favorable circumstances this drill will
bore thirty feet in a day. As the boring deepens this rate is
much less. Near Pottsville, Pa., the drill has been employed
to bore several holes preparatory to sinking shafts. Several
contiguous holes were bored and then {illed with sand, quite to
the top. This was removed in lengths for a cartridge of nitro-
olycerine, which exploding, tore up the rock about the size
of the shaft. The core brought up by the drill shows the char-
acter and thickness of the successive beds pierced as also the
amount of the dip, but not the direction. WWherever a great
thickness of rock lying over a suppozed vein is to be penetrated
this is the cheapest and quickest mode of determining the extent
and character of the ore. And in case of some of our larger
mining companies, such an examination of property might
develope large extent of ore, justifying machinery and modes of
working commensurate with the amount of work before them.
In some instances this would be more economical than the
falsely conservative plans now followed.

At two other points, the use of this drill had been decided
upon, bat the financial difficulties so severely felt by iron mining
companies prevented the trial.

The subject is earnestly and urgently commended to all our
iron-mine superintendents, and to capitalists or others connected
with mining or prospecting for ore.
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Searching for Hematite ores cannot be done with the miners
compass. The ore does not affect the magnetic needle. All
the deposits of this ore yet known in New Jersey have been
found in or near the magnesian limestones. Nearly all have
been found at the meeting of the limestone and the gneiss rock,
though a little has been seen near the meeting of the limestone
and the slate. To search for this ore, the first requisite is to be
familiar with its appearance, so as to recognize it even in very
small fragments. The uext point to be attended to is the
geographical position of the magnesian limestone, This is
accurately laid down upon the map accompanying the present
report. A carefal examination of the surface of the ground
where hematite exists, will detect fragments of the ore among
the little stones and gravel that may be exposed; and in some
cases pieces of the ore weighing many pounds are found loose
upon the surface. Very full directions for sinking trial pits in
the search for hematite, were given in the Geological report
for 1872, and the reader is referred to that for particulars.

ZINC ORES.

The mines of zinc ore at Franklin and at Stirling Hill con-
tinue to be worked. The Lehigh Valley Razilroad Company,
the lessees of the Morris Canal, report that they have transpor-
ted on the canal the past season seventeen thousand five hundred
tons of zinc ore. 'This has been carried to the New Jersey Zine
works in Newark, and the Passaic Zine Works in Jersey City,
where the ores are reduced.

The extraordinary richness and valne of these mines has
stimulated the search for other deposits to a remarkable degree.
We are continually receiving specimens to test, which have
been taken from new localities, with the hope that they might
prove to be valuable zinc ores, but so far, we have not found
any new ones of value. Boulders of ore from Franklin or Ster-
ling zinc veins are found scattered among the gravel and loose
earth for several miles south and southwest of thaze veins. Que
near Sparta weighs as much as a handred tons. Fragmeants of

-
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this casily recognized ore have been sent to the office of the
Survey from places twenty or even thirty miles from the mines,
but it is suspected that they have got there by accident or by
fraud, as no considerable quantity could be shown.

The hydrous silicate of zinc or calamine has a close resem-
blance to gray limestone, and many samples have been sent
here to be tested, None of thiz ore, however, has been found
in the State except at Sterling Hill, where it is mined by the
Passaic Zinc Company,

Zinc blende has been gent to the office for examination. It
was taken from some place on the Blue mountain in Warren
county. From the specimens seen, there is nothing to encourage
the search for more at that localitv. The mineral in small
quantities i8 Dot uncommon, but it i3 uncommon to find it in
sufficient quantity to work. Searches will undoubtedly be con-
tinoed at other places along the Pequest Belt, in the range of
the zine mines now opened—and as the oxideg of iron and man-
ganese which accompany the zinc at those mines, are found
throughout the whole length of the belt in New Jersey, it is
possible the zice may be found also. It may facilitate the work
of those who wish to make such searches to know that the veins
both at Btirling and at Franklin, affect the compass needle, and
though the attraction is not very strong, it is just as decided as
it is over iron ore veins, Ore supposed to contain zinc is easily
tested at a blacksmith’s fire. Tho ore should be crushed fine,
then il thrown upon the clear-burping red-hot coals, and the
bellows blown, there will be an abundant white smoke, which
ig oxide of zinc.

COPPER ORES.

Ores of copper are very common in the red sandstone or
triassicrocks of Central New Jersey, especially near the meeting
of the sandstone and trap. They are very lean and irregularly
distributed through the rocks,and no reguiar veins or beds have
yet been found in the state. Failures in the attempt to work
them profitably, have been very numerous, though some persons
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still make the attempt. But the work is not promising, and we
disconrage any investment of money in our copper mines in the
present condition of the metallurgy of copper. It is reasonable
to hope that the art will yet so improve that our ores will be
valuable.

GOLD AND S[LVER ORES,

Many specimens of ore said to contain silver, have been
brought to the effice, but in none of them has any silver beea
found. Some came from the copper ores, some from the gneiss
rocks of Schooley’s Mountain, and a number from Jenny Jump.
The reports of silver being found in the localities which these
specimens represent are either intended for practical jokes or
else they are frauds.

Gold in very small quantity has been found in some of the
iron pyrites of the Blue Monatain in Sussex and Warren coun-
ttes ; but only just enough to prove it was there, and as
specimens were tested from differeat places, it is coasidered
very unlikely that gold in paying quautities will ever be found
in those rocks.

BUILDING STONES.

Few new localities for quarrying stone for building purposes
Lave been opened during the year. One of these visited was on
the farm of M. J. Ryerson, rear Bloomingdale. It i3 on the
gonthern end of a rocky ridge about one-quarter of a mile east
of the village and on the north side of the Pequannock River.
The rock is grey goeiss, consisting of flesh colored feldspar,
vitreous quartz and brown-black mica. The proportion of the
mica varies considerably, being quite abundant in some of the
beds, while in others only occasional plates are seen. The dip
of the strata is very constant, from fifty to sixty degrees towards
the southeast. Two systems of joints traversing it at right
angleg to the plane of the dip split it into very large rectangular
blocks, which are easily divided into smalter aind more convenient
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sizes on lines parallel to these natural planes of division, The
beds which crop out on the summit of this ridge are bat slightly
# rounded on their edges and have retained their original fresh
ghades of color on the outside, showing no tendency to weather
readily or to suffer from oxides or sulphides of iron so gencrally
present in our goeissic and granitic rocks. Large sizes for
' foundations, sewer covers, &c., are easily got out. The smaller
stones are used for paving blocks. They are split into oblong -
masses and are used for the so called granite block pavement.
A few car loads have been sent to Paterson for trial. They can
be delivered at the railroad station, Bloomingdale, at $70 per
thousand. By transfer to canal at Mead’s Basin the transpor-
tation to Newark and Jersey City need not be very costly.
Northeast of the quarry the stone is for a long distance
remarkably even-bedded and appears equally well adapted for
building as that at the south end of the ridge. -

Ryerson’s Granite.—1'his is on the north side of the Pequan-
nock river, about three-eighths of a mile east of Charlotteburgh,
and forms huge ledges in the steep hill above the road. This
rock is a mixture of flesh-colored and white feldspar, quartz,
quite clear, and black amphibole—more properly a syenite than
a granite. The mass has o greyish color and resembles the
Scotch granite. The stone split easily on long straight lines
and are susceptitle of a high polish. The supply of such stone
is practically inexhaustible.

South of the river, opposite the granite, above the railroad,
there is an old quarry worked by the railroad company for
heavy stone for bridge abutments. The rock hers is a grey
gneiss, with o dip very distinctly seen towards the southeast,
The railroad being below and near it, and abundant water-
power at the river for sawing, dressing and polishing, this
locality offers rare advantages for supplying heavy stones.

Bennett's Quarry, Deckerfown.— About one mile southeast of
Deckertown, and at the side of the Midland Railway track, a
new quarry has been opened during the year and worked to
some extent by E. P, Bennett. The stone is the ordinary blue,
magnesian limestone, but quite remarkable for its regular bed-
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ding and for the ease with which it can be dressed. The strata
dip twenty-five degrees north fifty degrees east, and range
between five and thirty inches in thickness. Stone from three
to five feet wide are readily got out. The spalls go to a
kiln to be made into lime. A few stone have been sent away,
but the business is hardly yet started. When visited in Decem-
ber there were about fifty car loads on the bank. A switch
from the wmain track runoning into the quarry affords ready
meang of shipment.

The quarry in the gneiss near Dover continues to be worked
and a large amount of stone is taken from it every year for
heavy work, for which it i3 admirably adapted.

There are many other points along our railroad and camal
lines where gneiss sunitable for building stone can be quarried,
and its strength, durability and beauty commend it to the atten-
tion of builders. In selecting sites for quarrying careful exam-
ination should be made 8o as to avoid stone liable to disintegrate
readily. Stome containing iron ore, iron pyrites or any sul-
phides of the metals is also to be carefully avoided, as such
are quickly stained by weathering or even liable to partial
disintegration, A little attention to the character of outcrops
will determine in many cases the probable value of the stone at
any given point. Where the stone has been covered by earth
and boulders and so protected from atmospheric agencies a
chemical examination will very quickly settle the question.

The employment of stone from iron mines, which under cer-
tain circumstances economical, is not however, to be recom-
mended, from the extremely probable occurrence of ore or
pyrite in it, which on long exposure would weather to a rusty-
brown cxide, spoiling the appearance of the stone.

The brown stone so well known for its adaptation to the pur-
poses of the architect and the engineer, continues to be quarried
in large and increasing quantities. The most of the quarries
which are largely worked, are on the Delaware or along the
Passaic, where, by canal or river, the advantages of cheap trans-
portation can be secured. From our location, in regard to the
great cities of the country, we have peculiar facilities for sup-
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plying this excellent building material, and the localities from
which it can be obtained may be greatly increased by a careful
examination of the red sandstone country that is traversed by
our numerous railroads; and the variety of shades of color which
it presents may be much increased.

An attempt was made to collect the statistics of the amount
quarried at different points, but for want of time it has not been
completed. Through the favor of Ashbel Welch, Kzq., Engineer
of Construction for the Pennsylvania Central Railroad in New
Jersey, we have estimates of the amount quarried at Prallsville,
on the Delaware, as follows:

The R. R. Co.’s quarries yiclded 8,700 perches of 25 cubic feet,
Kessler’s (Hoppock property),« 18,300  « “ r
Five other quarries, aggregate « 8,600  « “ “

Total, . - - - 35,6(_]6 it i it

Of these, about haif went to Philadelphia for bridges, &c.;
rearly a quarter was used by the Pennsylvania Railroad Com-
pany, a8 much by the Easton and Amboy Railroad, and a small
quantity elsewhere. The value of these stones at the quarry
before being dressed, was not far from $30,000.

From Messrs, Prior & Son, of Trenion, we 'learn that the
quarries about Greensburg yield sixty thousand tons snnually,
estimated to be worth $90,000,

The quarries of free stone, at Newark, Belleville and Pater-
son, are steadily worked, the average sales per year for the
past six years having been as follows:

Newark, - - - - . . - $100,000
Belleville, - . - - . - 100,000
Paterson and Oldham, - . . - 40,000

At Little Falls thereis not so great activity in quarrying, and
the annual sales average about $10,000.

These items were furnicshed by Robert Matches, Esq., of
Newark, who is interested in the Newark quarries.
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Clays—The plastic clays, including the varieties known
as fire clay, porcelain or china clay, paper clay and alum
clay, extend entirely across the state from Raritan Bay
and Staten Island Sound on the east, to the Delaware river on
tho west. The northern limit is marked by the outcropping
red shale and sandstonc of the triassic formation, following an
almost straight line from Woodbridge, southwest by Bonham-
town, to the mouth of Lawrence’s brook on the Raritan river;
along this stream nearly to Monmouth Junction ; and thence
north of the railroad, near Penn’s Neck and. Baker g Basin, to
the Delaware river at Trenton. The southern boundary of this
sub-division of the cretaceous formation is not go well defined
in consequence of the superficial beds of drift which cover it.
Near Raritan Bay these are not so thick, and the division line
between the plastic clays and the clay marls, is accurately loca-
ted mear the mouth of Cheesquake creek. But towards the
sonthwest, the overlying drift is so deep that it is impossible to
draw the southern houndary with much certainty. The pits
where these clays are dug are confined to limited areas near
Woodbridge, Amboy, Bonhamtown, Washington and Trenton.
During the pastfew years the increasing demand for these vala-
able clays has stimulated searches beyond the old clay districts,
and resulted in the discovery of additional localities where they
can be profitably dug. The several pits between Staten
Island Sound and the Raritan river, indicate a continnous and
quite regular bed of clay under the surface beds of soil, red
shale drift, sand and gravels. There may be poinis in which
this continuity is broken, in consequence of the removal of the
bed previous to the deposition of the newer and overlying drift
materials. This is evident to all who are engaged in clay dig-
ging, to whom the very uneven upper surface of the clay is a
striking and well-known feature. Such points of interruption
in the bed are exceptional, and the probability of their occur-
rence not strong enough to deter explorations anywhere within
the limit of thig geologlcal belt; and the thorough examination
of this whole territory is here urcrently recommended to land.
owners and others interested in the clay business. [n this
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examiuoation, regard should always be had to the probable thick-
ness of the overlying deposits and the searches should be made
in the lower grounds along the streams or near the red shale
border where the bed crops out nearer the surface. Bori ngis the
quickest and most economical mode of searching. Where there
is no danger of quicksand, test pits or wells are alinost as cheap
and more thorough and satisfactory than borings. These should
go down at least forty feet where new territory is being exam-
ined. Near old pits, less.depths may be equally conclusive,
In some cases this depth may be exceeded; as for example, near
Woodbridge where the bed worked is 8o valuable as to make
the removal of a greater thickness of top earth possible with
profit.

Asgociated with these clays, fire tand, moulding sand, kaolin
and feldspar often oecur, and in quite thick beds. All of these
are employed with the clays in various manufactures, and in
such connection their extraction is profitable. I mprovements in
the modes of manufacturing refractory materials will undoubt.
edly increase their uses and make them everywhere worth
digging.

Between the Raritan river and T'renton, there is a wide gap
in which no valvable clay has been dug. Borings along the
streams or in the depressions in this district may yet discover
workable beds. The wells caunot be regarded as test pits, as
they rarely go through the drift. The examination by boring of
some of the more favorable localities would be interesting and
probably find clay of value. The old and well-known clay pits
continue to be worked with great activity. During the most of
the year, the great demand for fire brick made the clay frade
very brisk, and the amount of clay dug was large. The finan-
cial crisis affecting the metallurgical industries of the country,
is equally depressing upon the clay business; but this will prob-
ably be temporary, and the re-establishment of business may
accrue to the advantage of this interest by making the superidgr
character of our clays more widely known and more generally
appreciated, :
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For the details of localities the reader is referred to the
Geology of New Jersey, and for modes of searching for clays, to
the Annual Report for 1872, pages 24-26.

Glass Sand.—The manufacture of glass in the southern por-
tion of the state, continues to be thriving, and the supply of sand
suitable for it appears to be ample for all prospective demands,
During the past year some boring was done near Winslow, on
lands of Hon. A. K, Hay, to determine the area of surface from
which sand could be profitably obtained. The results were
highly satisfactory and showed the value of this mode of explor-
ation. Its employment would doubtless increase the number of
localities which could be profitably worked for thiz valuable
material.

In the northern portion of the state sand for glass making
has been obtained in quantity at ome point only, viz: near
Flanders, Morris county. It was worked fifty years ago for a
glasz house, at Columbia, Warren \county, on the Dalaware
river. The sand was hauled this long distance by teams, cross-
ing Schooley’s mountain, through Hackettstown, Vienna and
over the Jenny Jump mountain to the Delaware, and a good
quality of glass was made from it. The pit is now owned and
worked by the Boonton Iron Company. If valuable for glass
the supply would be large, as the whole ridge in which the pit
is located consists of this friable sand rock. For full descrip-
tion, see Geology of New Jersey, pages 93, 693 and 694.

Another glass sand locality is near Sand pond, on the Blue
mountain, Hardwick township, Warren county, It was worked
for the Columbia glass house, but only to a limited extent.

LIMESTONES,

Lime was the first of the fertilizers brought in to sapplement
the farmers’ home supply of manure, and it still holds a very
important place in the list of commercial manures, In those
parts of our state where agriculture is the most improved, lime
is still considered a necessary adjunct to the other supplies of

NEW JERSEY GEOLOGICAL SURVEY




- N

106

manure, and if is regularly and largely used. Our best farmers

know that they get better crops where lime is judiciously

applied than where it is not used at all; that weeds are less

abundant and troublesome ; that pastures are thicker, richer and

more luxuriant ; and that clover grows best on such lands. It

i3 greatly to be desired, that ae abundant supply of pure and

cheap lime should be easily obtained in all parts of the State:

and we look with much interest on the large addition made to -

our sources of supply by the opening of the Midland Railroad

across the county of Sussex. From Ogdensburg to Franklin

much of the road bed is on crystalline limestone, and it runs

vear many other fine exposures of the same between the

last named place and Deckertown. Near McAfee Valley the
White Rock Lime and Cement Company have started a kiln

' and are burning about thirty barrels of first quality lime daily,
and about one-fourth as much of lime for farmers’ use. This
lime is pronounced by those competent to judge as quite equal,
if not superior, to the best lime found in New York market, and
its nearness to that great centre gives it an advantage in price
over any of the others. There is an unlimited supply of white
or crystalline limestone in this part of Sussex county, as indeed
there is along the whole length of the Franklin belt from the
New York boundary to the Delaware, and it must soon attract

’ the notice of manufacturers and consumers of lime.

The farmers of Sussex have made les: use of lime than most
others, The production of an abundant supply of the best qual-
ity of this fertilizer should stimulate them to its more common
use. It should be tried on pastures, spreading from fifty to one
hundred bushels of the fine slacked lime on an acre, in the fall
or winter; on sod to be turned over for corn planting, the lime
may be used in the same way, or it may be spread on the
plowed ground and worked ia by barrowing. Tt can be used
on plowed ground for wheat or rye with advantage.

The white limestone is in considerable part, though not all,
pure limestone; the blue limestones east of the Blue mountain,
are nearly all magnesian limestones. There has been much
question among farmers as to which is the best. 1n places where

g
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lime bas been most used, it is conceded that pure lime is quick-
est in its action, but that the' magnesian lime lasts the longest.
In baying unslacked lime there is no question but what a bushel
of pure lime is worth more by at least one third than the mag-
nesian lime; but after they are slaked the pure lime swells so
much more than the other that there is very little difference in
their valoe, by the bushel.

Walikill Cement and Lime Company.— This is an association
started by John H. Brown, at Hamburgh, Sussex county, for
the manufacture of hydrautic and other limes. Their quarry is
on the side of the New Jersey Midland Railway, about a quarter
of a mile northwest of the Hamburgh Railroad station, and on
the southwest point of the Pochuck mountain range. The rail-
road cut, crossing the ridge near its terminus at the Wallkill,
shows on the southeast a grey feldspathic gneiss a few feet in
breadth whose dip is towards the southeast at a high angle,
Going northerly this rock is followed by a few feet where no
rock appears, This is succeeded by ledges of highly siliceous
and conglomerate rock interstratified with more calcareous
beds, followed by blue limestone, and the strata which are
known as cement rock. Two principal varieties of stone aro
recogoized as suitable for cement, a dark colored containing
thin seams and nodular masses of calcite traversing the black or
greyish black mass. These strata vary from fifteen to eighteen
inches in thickness, and dip forty degrees west. On a line
meagured across the strata horizoatally, these cement layers are
not over thirty feet from the gneiss, so that geologically these
lie closely and conformably upon the siliceous beds which prob-
ably belong to the Potsdam epoch. This dark colored rock is
very hard, brittle, and breaks with a subconchoidal fracture.
About one hundred feet from the gneiss at the west end of the
cut, the light colored stone crops out. The same variety is seen
in the newly-opened quarry on the north side of the railroad
track. As here exposed, the strata of this variety occupy a
breadth of ten feet between beds of quartzose black slaty rock,
with thin sheets and Iayers of the same slaty rock at irregular
intervals, iuteratratified with it Thiz lizht colored cement
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stone hag a finely laminated structure due to alternations of
darker and lighter shades of material. In this it resembles
closely some of the so-called ribhon limestone of the hills west
of the Blue mountain. Some pyrite was observed in the more
slaty beds as well as in the dark colored cement rock. For
grinding and burning, the material is taken to “the Stone, mill
south of Hamburgh, where a small kiln has been erected and
two run of stone put in the mill for grinding the burned cement.
Coal dust and screenings are used to burn it. The grinding
capacity of the cement mill is said to be two hundred aud fifty
barrels, each per ten hours’ run. Thus far the manufacture has
been of un experimental character, and very little of the cement
has been putin the market. From the very limited trials given
it, there are favorable reports as to its ease in working and
durability. Robert H, Howell, of Hamburgh, is president and
manager at the works,

Samples representing the two varieties of cement stone, were
obtained at the quarry, which have been examined, with the fol-
lowing results: '

ANALYSIS :
(1) (2)

Carbonate of lime, - - - 4228 - - - 4740
Carbonate of magnesia, - - 33.26 - - 37.19
Silicic acid, - - - - 15870 - . - 7.02
Oxide of iron and alumina, - 6.00 - - 543
Potash, - - - . - 134 - - - 1.04
Magnesia, - - - - 0.36 . - 0.68
Carbon, - - - - - 135 . - - 17

140.09 99.93

The analysis of these stones shows them to be impure magne-
sian limestones, They contain more magnesia than most of the
cements which are in common use. Experiemce proves that
they do not slake when burned, and that when ground and made
into mortar, they quickly set and become hard, as cements
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should. Their peculiar properties will become better under-
stood by a longer trial. Every effort to make good and cheap
cement should be encouraged. 'L'he uses for it are increasing
every day. For ordinary masons’ work, it is rapidly taking
the place of quick-lime. It sets quicker, so that work can be
safely put up faster; it is much stronger, so that thinner walls
can be msed in many cases, and a great saving of labor and
material eflected ; and water does not hinder its setting, nor
weaken or in any way damage the mortar made with it. South
of the mill the Sussex Rxtension and the Midland Rail-
roads both cut a magnesian limestone, dipping forty degrees to
fifty degrees towards the northwest. Some of the strata here
are light-colored and resemble that at the cement quarry; buta
short distance south and east of this, the white crystalline lime-
stone outcrops, showing that the blue limestone of these cuts is
nearly of the same geological horizon, and, therefore, similar in
character to the cemert yuarry beds.

" GREEN BAND MARIL.

This fertilizer, which has been of such great value to the
agricalture of our' State, continues to be dug in large quan-
tities.

The Squankum BMarl Company, W. K, Barrett, Superin.
tendent, report their sales for the year at three hundred and
J{ty - uiouzsand bushels, which is seventeen thousand five hun.
dred tons. 1t is largely used on the line of the New Jersey
Southern Railread and its branches, and is applied with benefi.
cial effects on crops of all kinds, especially on wheat, buck-
wheat, potatoes and grass. A luxuriant growth of white clover
follows it wherever applied; fruit trees and vines make a
remarkable growth, and produce fruit of high flavor when
liberally dressed with this marl.

The Squankum and Freehold Marl Company, A. A. Yard,
Superintendent, report their sales for a little over nine months
of the year at twenty-two thousand tons. In addition to their
sales in New Jersey they have shipped to Massachusetts, Con-
necticut, New York and Pennsylvania. The good effects of
the mart are well known and highly appreciated.
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The Cream Ridge Marl and Transportation Compiny, N. 8.
Rue, President, report their sales for the year at fourteen thou-
sand eight hundred and forty-six tons, which has been mostly
delivered on the line of the United Railroads of New Jersey
and their branches. The largest part of it is spread upon grass
land, though it is also used upon corn, wheat and potatoes with
Hattering reports of its results.

The Pemberton Marl Company, J. C. Gagkill, Superintend. ~
ent, report their sales for the past year at twenty thousand
tons. Their marl is delivered along all the railways which
cross western Burlington. It iz sold at prices ranging from
eighty cents a ton upwards, according to the distance from the
pits at Birmingham. Large quantities of it are used in com-
post with barnyard manure, by those who raise trock. It is
used in the hill on potatoes, without compost, and it is spread
clear upon grasz, wheat, oats and buckwheat. -

The Vincentown Marl Company, H. J. Irick, Treasurer,
report that their sales this year are nine thousand four hundred
and twenty-six tons. In addition to the sales in Burlington
county this marl has been used about Hightstown, Windsor,
Yardville, Princeton, Trenton, Lawrence ard Sharon. The
company has positive reports that their mar! has more than
doubled the crops of grain, potatoes and grass in those neigh-
borhoods. About Vincentown they can see the good efiects of
marl for many years after its application.

From the General Freight Agent of the Camden and Atlantic
Railroad we learn that seven thousand five hundred tons of
White Horze marl have been carried on that road the past sea-
son, which has been used by farmers along its line.

The West Jersey Marl and Transportation Company, I. C.
Voorhees, Superintendent, report their sales for the past year
at thirty thousand four hundred and sixty-eight tons. It has
been sent from the pits at Barnsboro, along the lines of the
West Jersey Railroad, and sold in Gloucester, Salem, Comber.
land and Cape May counties. Smaller quantities have been
sold in Camden, Burlington and Mercer counties, and some has
been sent by boat to Delaware. [t is mostly used upon grass,
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potatoes and buckwheat, though a very large quantity has been
used on fruit trees. This company sells large quantities of
stone lime, which is thought to act well in mizture with marl,
Messrs. Dickinson Brothers, of Woodstown, report their sales
for the year at thirteen thousand tons, This marl is all hauled
away by teams and is used in Salem and the adjacent parts of
Cumberland county. It is put on grass, potatoes, buckwheat,
_ and a little on other crops. No better evidence of its value to
the farmer could be given than this, that they draw it away in
wagons and to distances where they can only get one load a
day.

These in the aggregate amount to one hundred and thirty- |
four thousand seven hundred and thirty-four tons. No report |
has been received from the many localities in all parts of the
marl region, where farmers dig it for their own use, and from
farmers of the country around who draw their own supplies ; |
but it altogether amounts to moch more than the guantity
given ahove.

In the country about the marl beds many farmers think

they cannot farm without marl, and they use it most liberally.
At greater distances off, and where the cost of transportation
necessarily enhances its price, it is used much more sparingly.
In such cases its effects are not so evident, and some persons
consider it of but little if any value. Frequently its effects are
not perceived at all the firet year. Some four or five years
ago a well.known citizen of Morris county was induced to try
warl on his grass. The first year after he laughed at me for
recommending marl, as it did not do his crops a particle of
good. This fall he incidentaily mentioned to me that his grass
crop, where the marl was put, had been double what it was
where barnyard manure was used, ever since the first year.

Those who are most successful in its use are very careful to
have it dry and fine, 50 that it will spread evenly and uniformly
over the whole surface of the ground. Much better effects are
produced ucder this management than when the marl is spread
while wet and lumpy. 'The addition of stone Kme to the pile
of wet marl must be of advantage by its slaking, and so heat-
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ing and drying the marl, even if it has no chemical effect upon
it ; though the latter is claimed by its advocates. There would
be a decided benefit in grinding the marl in a mill and making
it ag fine as possible. Common leached ashes, whick have only
ahout one and a half per cent. of phosphoric acid, and an equal
«(uantity of potash, and a considerable quantity of carbonate of
lime sell readily along all our navigable waters for about
twenty cents a hushel, and never fail to satisfy those who buy
them, The average price of marl i8 not more than ten cents
a bushel, and in many places it sells for much less, it contains
nearly ten times as much potash, and from three to eight times
as much phosphoric acid ; it does not contain as much carbonate
of lime, but that is the cheapest constituent. The ashes are in
very fine particles, and so in the best condition to dissolve,
while the marl is in small grains, and at the best can dissolve
hut slowly, If the marl were equally fine with the ashes it
ought to be worth at least four times as mueh. 1If it could be
dried cheaply in the sun, or else by the use of unslaked lime,
and then ground in a mill, it would pay to carry it much farther
than it can be sent now, or it could be used in smaller quanti-
ties. There would be difficulty in grinding it between mill-
stones on account of scattering graing of sand in it; but I have
scen an English mill, made for grinding ore, coal, and even
grain, in which the grinding i3 effected by the rapid whirl of a
hollow iron eylinder with many cross rods in it. 1t was called
Carr's Digintegrator ; and & mill on somewhat the same principle
iz umsed in this country’ for commiruting glue. The subject of
making the marl into fine dust or powder is well worthy the
attention of our marl companies, as well as of the farmers, and
I hope some mechanic will be found with the needed skill to
provide for doing the work profitably. '
Plumbago, Graphite or Black Lead.—This well-known and
useful substance is found in small quantity in many places in
northern New Jersey. There have been many specimens sent
to the office of the survey, at different times, with a request for
information as to their value. The answer has been in all cases,
that as yet no specimens found in the State are sufficiently pure
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to work without first separating the earthy and rocky substance
that is mixed with it; and that this, though attempted, has
not been protfitably done in our State. There is a long vein of
this mineral which is four or five feet thick on land of Mr.
Englemann, one and a half miles northeast of Peapack; it is
also found in several places near Mendham, and there is also a
very thick bed or vein of it near Bloomingdale. All these
localities are in the Pompton Belt of our crystalline rocks, and
very near its northwestern border. On the farm of Chas. Con-
over, near the road to Clinton and three quarters of a mile
from High Bridge, a vein of quite pure plumbago has lately
been opened in a shaft about twenty feet deep. Samples of it
were sent to the office by Mr. Conover.

Works were erected at Bloomingdale to purify black lead. It
was separated from the rock mixed with it by grinding and
sorting in water, Good black lead was prepared in this way,
The works were stopped from some financial difficulty. At
Ticonderoga, in the State of New York, black lead is success.
fully separated from the stony substance in it, by grinding and
sorting in the dry way, in a blast of air. The mineral there is
richer than ours, but it is in much smaller veins. Black lead
has also been purified by chemical processes, and for some pur-
poses this is said to be available. Brodie’s process requires the
use of sulphuric acid, chlorate of potash and some other chemi-
cal snbstances to dissolve out the impurities of the native
mineral.

Materials for Road Making—The development of our
resources is to a large extent dependent on the construction
and maintenance of good roads. The first centres of that growth
of our State, which has been so rapid for the last few years,
were places where there were good roads, and since then the
progress of improvements has been inaugurated by the making
of dry and solid highways. Any place with bad roads, or those
which are untit for rapid driving or for heavy traffic any part
of the year, cannot thrive. No man or no business can or ought
to be supported where from one to four months of the year are

' 8
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lost for want of solid roads, if another place can be found where
there is no loss of time from this cause.

Good gravel is found in all the middle and southern parts of
the State, and excellent roads are being made of it. Turnpikes,
county and township roads and even district roads are now
vraveled and made of the very best quality. The only requi-
sites are to keep the road-bed dry, and its surface well covered
with gravel, it is then always fit for travel.

In the central and porthern parts of the State, gravel is not
o universally distributed as in the southern counties. Gravel
should be used wherever it i3 available, and where only earth
or clay is to be found, the dependence wmust be in keeping the
subsoil of the road-bed completely dry by means of tile or stone
drains. If a ditch is dug ia the middle of a road, and running
lengthwise of it, and in this is put a draining tile or a stone
drain, and then if the ditch is filled with the coarsest materials
that can be got, and the upper surface shaped so as to not let
the water stand on it, even the worst of materials will make a
pagsable road. The benefita of thorough draining in a road,
are beyond the expectations of even the most hopeful.

Stone roads are meeting very general approval in all places
where there is travel enough to pay the interest on their
cost. The firet of these roads were built in Orange, where the
trap rock of the mountain could be got in quantity and at little
cxpense. The people there have gone on building these roads
more and more every year, as they have proved their excellence,
and at this time they have the best roads in the United States.
The Essex County Road Board has wisely used its powers in
covering all the main avenues which lead out from the city of
Newark into the different parts of the county, with thiz mate-
rial. The way in which the foundation is laid, was originated
by Telford, and it is known by his name. The Road Board of
Lssex, occapying the most thickly settled part of the State, have
been best able to begin this work, and they have set an exam-
ple which sooner or !ater must be followed wherever there are
roads on which there is much travel. Specifications and details
of construction were given in the Geological Report of 1871,
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Soils.—In almost all of Northern and middie New Jersey the
goil is derived from the rock which underlies it. There are of
course some exceptions fo this, where deposits of sand and
gravel appear to cover the surface; but even in these cases a
close inspection will show that much of the material is like the
rock underneath, The same principle holds also in the marl
district and in the drift. The sand, the clay, and the loam
which are found on the limestones of the north, are very differ-
ent from those on the gneiss rocks, and these again are unlike
those on the red sandstone. The marl region has its peculiar
sands, clays and loams, and all these-are different from those
in the southern and southeastern parts of the State. Any
classification of the soilz under these common and well under-
stood names is of very little use for comparison between soils
from different geological formations. The chemical composi-
tion of the soils on these different geological formations is very
different; while on the contrary the sand, clay and loam on the
same formation resemble each other in composition, and these
terms then express the mechanical condition of the soil and its
relation to moisture, much more than its other qualities. On
this account, we shall arrange the soils of the State for exami-
nation and study according to the rocks upon which they are
found ; and while the subject is only fairly begun, and we can-
not give analyses of soils from all the different formations, still
it is thought best to present representatives of our most marked
varieties for present study and as a basis upon which to enlarge
in future selections.
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The gneiss soil is fertile and not easily exhausted. Tt is
mostly ou hilly or mountainous land, and is so encambered with
loose rocks and stones that more than sixty per cent. of it is
unimproved. The growth of wood upon it is valuable, and
wherever it has been found sufficiently dry and free from stones
to admit of cultivation, it has proved iteelt to be well adapted
to general farming, and it can be kept in good condition with
only moderate manuring.

The limestone sqils have been cultivated with better success
than any others in the State, and so well is their fertility known
that they are all in use now. They produce large crops of our
staple products, corn, wheat, and grass, without any manure
except lime, and some of them are known to have done so for
geventy years past.

The slate soils are well known for their rich and abundant
yield of pasture and hay. They are all in profitable occupation,
and like the limestone soils, they are not easily exhausted. The
analysis shows them to be as rich in potash and phosphoric
acid as the soils referred to; it also shows that they have much
more alumina and of course more clay, and they have less lime.
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The Red Shale and Sandstone Sotls.—These soils have all been
cleared and cultivated, and for years after the first settlement
of the couniry they yielded paying crops. They became
exhangted, however, and large tracts were left in common.
Quick lime alone, with good tillage, bas been found sufficient
for their renovation. Very little of this scil is now unoccupied,
and with a judicious use of commercial fertilizers much of it is
yielding very large crops.

The Mari Soils.--These soils are really very valuable. Those
directly over the beds of greensand marl are practically inex-
haustible, and have been cultivated from the first opening of
the country. In the intervals below and between the beds of
greensand, the soil is notf naturally as rich, and much of it has
been worn out or never cleared. The analysis is that of an
average soil, somewhat sandy, and rather deficient in lime.
The application of lime to it is highly beneficial, and that, with
the addition of greensand marl, brings it to a high degree of
fertility. It costs a little more for fertilizers to bring this soil
to a proper condition for yielding crops that return a profit;
but it is light, easily tilled, and sure in its returns when well
managed. There is some of this soil still unimproved, but it is
fast coming under cultivation.

Drift Svils.—These soils cover a large part of southern and
southeastern New Jersey. They have heretofore been held in
large tracts, and except where iron furnaces or glass works
were located they were uncleared till within a few years.
There are at least a million acres of these soils adapted to the
best farm purposes that are stiil in forest, . The analysis shows
them to be deficient in lime and low in potash and phosphoric
acid, and experience has proved that with the slovenly and
exhaustive farming of the first settlers, these soils were not p o-
fitable to work ; but under a better system of farming, they pay
well. Enriched with light dressings of lime, peat, marl and
commercial fertilizers, they yield abundant and remunerating
crops. Wheat, rye, oats, corn, potatoes, sweet potatoes and hay
are raised in large crops, and fruits of all kinds do well. The
cost of land and fertilizers is less than that of the land alone in
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the older parts of the State, the cost of tillage is very much less,
and now that railroads and good wagon roads are extending
through all parts of it, and that examples of its capabilities for
improvements are to be seen at Winslow, Hammonton, Egg
Harbor City, Vireland, Bricksburg, Glassboro, Clayton and
maay other places, the value of these lands for cultivation i3
demonstiated.

The Miocene Soils—These poils are the high and retentive
soils of Comberland and Salem. They have been cleared early
and have yielded well for o time, but under the old system of
exhaustion they gradually wore cut. The use of lime has done
much to renovate them, and with that and calcareousand green-
sand maris, they are easily and at moderate cost brought up to
more than their original fertility. The analysis shows them to
be low in lime, bat rich in potash. .

Jlluvial Soiis.~This class of soils includes all those along
the ocean and other tide-waters, which are not[more than ten
or fifteen feet above that level. They are very productive and
eagily tilled, and have been in cultivation from the earliest set-
tlement of the country. The soil apalyzed as above has been
cropped for fifty years without{any manure whatever, and does
not yet show any signs of exhaustion. It is a sandy eoil, and
the only elewmentlin which it abounds, is lime,
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(HEMATITES.]
. DIRD MINE KEAR CLINTON.

The following analysis shows the composition of the average
ore as mined. The eample was selected by Mr. Conover, and
gent to the State Laboratory:

Insoluble in acid, - - - - - . - - 2140
Sesquioxide of iron, - - - - - - - 57.88
Alumina, - - . - . - - - - 4.05
Lime, - - . - - - - - . 16
Magnesia, - - - . - - - . - 108
Oxide of manganese, L T T .60
Sulphar, . - . . . . - . - 0o
Phosphoric acid, - - - . - - - 3.46
Water, - - . . - . . - - < 11.05°
99.69
Metallic iron, - - . - - - . - 4050
Phosphorus, - - - - - . - - - 1.5

The large percentage of insoluble matters is owing to the
rock and earth, which washed samples would not show. The
very large amount of phosphoric acid is also remarkable.
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PUBLICATIONS OF 'THE NEW JERSEY GEOLOGI-
CAL SURVEY.

Geoligy of New Jersey, 839 pages large octavo, illustrated
by 108 photolithographic engravings and woodcuts, and six
mine maps; and accompanied by a portfolio containing the
following maps, in sheets:

1. Azoic and Paleozoic Formations, including the lron-ore -
and Limestone districts ; colored ; scale 2 miles to an inch:

2. Triassic Formation, including the Red Sandstone and
Traprocks of Central New Jersey; colored ; scale, 2 miles to
an inch:

3. Cretacenus Formation, including the Greensand Marl
Beds; colored; scale, 2 miles to an inch:

4. Tertiary and Recent Formations of Southern New Jersey ;
colored ; scale, 2 miles to an inch:

5. Map of a Group of Iron Mines in Morris county ; printed
in two colors; scale, 3 inches to 1 mile.

*)
L amia

6. Map of the Ringwood Iron Mines; printed in two colors;
scale, 8 inches to 1 mile:

7. Map of the Oxford Turnace Iron-ore Veinz; colored;
scale, 8 inches to 1 mile:

8. Map of the Zinc Mines, Sussex county ; colored; scale, 8
inches to 1 mile:

Price of the book and portfolio of maps, $6.50.
Geology of New Jersey, ag above, without portfolio of maps,

but containing a folded and colored map of the State, on a scale
of 6 miles to 1 inch, Price $4.00.

Single copies of either of the above maps, colored and in
cheets, 50 cents,

Geological Map of New Jersey, on a scale of 2 miles to one
inch; colored and mounted on rollers. 1t gives the Geology of
the State the same as Maps 1, 2, 3, 4, in the portfolio, and is
esgentially these combined in one map. Size 5} by 71 feet,
Price $8.00 per copy.
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The prices are fixed to merely cover the cost of paper, print-
ing and binding; the expenses of the Survey and preparing
book and engravings being paid by the State.

These publications can be had from Prof. Geo. H. Cock, State
Geologist, New Brunswick, on remitting the price, or through
the booksellers. They are also kept for sale at these prices by
M. R. Dennis & Co., of Newark, and D. Van Nostrand, of New
York city.

Annnal reports for the years 1869, 1870, 1871 and 1872 have
also been printed. These can be had by application to the
State Geologist. |

The publications are in the followin publig libraries, where
they can be consulted :

In all the State Libraries ; in some other of the large public
libraries in different parts of the United States, and in all the
public libraries in New Jersey and the cities of New York and
Philadelphia, It is also in the offices of most of the County
Clerks of New Jersey.
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Drainage of lands......cwenens cetsaresrrasinns menranereresseranrnastsnenenres O
Forests on the Azoic Formauon ............................. 11
Forest on drift goila..c.coiiiieninnins
Flanders, glass sand at...cooennnven
G188 BANAA . evuiernrirriiinrrnrriiitnsranierararenireasnion
Gneigs for building stone
Gold and silver orea.. e reeseesrrasrerenans bt tban cersriiieiea e
Granite for paving BIOCKS. vscsereorrene wrres arrrieenns rensssenrasnernsreness 100
Graphite or black lead...cocecciiins ciiiiiinineiienina TR e 112
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Green sand marl,.......... b et rresressasrestresisnereeiataanestnsanns tasnanets
Hematite coveeiriinirrenieciniiinennenns .

Hematite, mode of aearchmg 1 U
Hydraulic lime......... e e

Iron ore, probable origm of...... ................................................. 19
Iron ore, searching for new beds of ......ovuivmiiieneiieciencninniiies a0
lron mines, statistics of.......... e rrearereEra et et tan st tarantananatan 21
Iron mines, list of, with notes..........c.vernnne Ceeriereienes ceenvnnnenns 23
Aron works, Ristorical DOLICE v it vveivicreirries e e rrreeesseasrsesraennres .21
Laurentian rocks in New JETBBY oo ivvvrerreriiin e et 15
Lime, mavnufacture of .. ..iivvcvireivicesrinnesriereasiinrnoes eereenreeiariesien 116
Limestones for lime,............

Marl, green and.....ociiviiiveiiinees consinirencisienrens

Marl, green sand, use and value of...ccvviviveiiir i 112
Marl transportation ComPANIES..uvuuirieiirnis reie i rernaas s 109-111
Marl, stAtisties 0f .. iuerrreeeemnersnmirrees covirerers sevesrneerassrenesarmeanns 106
Map and sections described.....covuvvivvriieriereniiinns sonrinieenrnrenn, 19

Mines, iron, list of, with notes
Albertson Mine
Allen Mine.......

23

Andover Dline. .icuuciniiiiriiiniae i siniesiens sevssesrsirssarseesneans
Asbury Mine....ovivieimiiiiii i s eaeaea
Axford Farm Openmgs
- Buker Mine.......... R
« X.E.

Ba]d Pate Mine...
Banghart's Mine... ferer ters ceersiasieees
Barnes’ Mine...vieeiiiiiinieeiieesinecrissereneenes
Barton Mine .......

Bartleyville Mine.......ccocriiavniniiniiisnmnmosrannns P i
Beach Glenn Mine.......... Feerererreiera s ren e rat s s reraan . e . 47
Beattyeatown Mine i i crvsrieiinniieeanieccessiseeeraerseen crreen . 89
“ “ (hemame) ............... Frebisraerssetm aiarrer e 89

Bernardsville Mine...ccooceviuniinrnnieenennn berrar i . eeee 24
Bethlehem Mine....o.. covcecriiioirenvennanss enrenareantanna
Bird Mine, analyais of ores of..................

v * (hematite) w..vineiiiiininrenenn

' O (Bussex county o .ieeen e,
Board Mice....... beeeees Veeeevens rrairaraaseia.
Roes Mine ......

Botta’ Farm Openmg
Brookfield or Waterloo M:ne reerrerasbrann e
Brotherton Mine. ....ccounneen S PRI
Bryant. Mine (Randolph township) ccrvvverevricinnnnns crnirernnneens 43
“  (Warren county}...... 63
Buck’s Hill Shaft.iviriiees viiiiiiennenins R + -
Budd Mine....coiiviiiiiiniimieoni s e e sriniraene 32
Budd anrd Hunt’s Tract.......... veaees ‘ vaeen . R verenenre B0
Batler Mine.....cvvuaens trrraer bearessesariiesssirete srersrans rrerrenarras 28
Byram Mine ....coveeeinivrnnnns traraseaterriinnne tererane crirarirnanes 43
Canfield Mine ............. et ieerra s aaarens vreranes PUTURUP 3 |
Canfield phOSphBle iron ore....... . rerrrirrressnnersnnener 43
Canistear Mines,....ociveniiiiiiiniaimriesrismsi s, 70
Carbon Mine......oveeviiinien e RS 11
Cedar Hill or Ten Eyck Mineuiiuriiiiseninineniei e, 89
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Mines, Chapin and Lommasson Diggings.......... trrrerasraneieisiasasan

Charlotteburgh Mine ....oovniiniiivenanns ebrereisierarntsananrisaatan
Chester Hot% Property.cecninenne bar bauresseersraaL s et i .
Cobb or Splitrock Mine....cccvermririosr nrvriiisniimmie i,
Cokesburg Mine..ocoeuevnreneannns
Collig Farm Shafls......c. cocveviniiiiimiminn i,
Combs Mine.....cconviirareenes rreas Ferberersiteitarr e e nerasaassansas

Confuciua or Creagor Mine .uuviviiiiniininiiin v
Connet Mine........... Fe e erbe i se e et r e eraren s ars et e esnnees
Connor Foulan Mine.....ceovieeunnns
Cooper Mine.....ooieviviiviaennransininnann S
Creagor or Peach Orchard Y (L cevibnenens
Creamer Farm Openings....... RO PU PP
Dnlrymp]e or Carbon Mine... S

(Solomon) MDEvrnsrierseeseermreseeenesesreesssnsereen
Davenport Mine....ccoviiiicvei i i
Davis Mine..cccccovnvranres Caerressensiranaens beerer e saaaaas "
Deat’s Farm.......oceiae

Decker Farm Pita,....civcvniiiiiiiininininin.
De Canlp Mine (Chester) .cicvumm eiinriinninniineennsiiennen,
*  {near Powerville) ....................................

De Hart Mine .viiiiiiiinrseiisnissienisininmnee
De Bow Mine..coiiciiiiiiirarinrnssaniismcaains

*  {Ryerson’s) Mine ..
Dickerson Mine...vervreruas

..............

THeKing0n Dline. iicsrreeiinreeriosncorriranrararmaosssiasassnsesiasss errene
Dodge Mine....ociiieiieiniirininnenees e, Hererrbeen e e
Dolan Mine..coveevciien cavnnee ereearhrararrnranrey
Duffee Mine...o.our.verivrarer ves PN

Egbert Mine coocivereniiennnnns eeeraeitreenraersas srebererrrsainanes

Erb Mine. .ccccvvivrcriacnninens v tiireraanes erraeiees erenenrrrene.s
Eureka Mine...... .........
Evers Mine ....ccoviieviiinnnannnes A b ber et tra s st e neneana "
Excelsior Mine ..oocvivvvviincrarirencnes eeeren bttt errarrarerarerany

Figher or Beattyeatown Mine..cvovcienimiiarmneemonninn,
Ford Mine . ovvcioiiciiiiiiniirinns reviiernissmeari s vreen
Fox Hill Mine ..covvvuvenennns
Franklin Mines............

Frase Farm Diggings ....oo.on

Fraser Mine.....c.oociiiiiniiinrannsns iretearernnn Cirbrete e e rraraerns .
French’s Mine cooooiiviiiinevinnininnan. e reatee et bt taiaararaan
Fritts Farm..... voveevenens tetveeversrrrrinans veerrrees seses
Garrison Farm...... eeveseiananes erersertessaereni s rrereenreie Cttrraeens

Glendon Mine........
Goble Mine,....... e er eeememtssrrereeshentneneerestierestarananr, e b benshrnren
Gould’s Farm Openingsd ...ccviiiniincorinirnrannnnae, .
Green MINe .cveviiciiiiiiieiaiiinerotrarasnsss sisnssrearesearsanssossnnes
Greenville Mine.............. eerriseearainns eerreiaees
Green’8 Mine...icoieivieriiriirersicine s st res rreriirenaens
Green Pond Mine...ic.icieinreeruiniessisineiisiisiesarrsrnenns

Greer Farm Upeningt. i,
Gulick Mine...... FeedsemeiEs et e e e e et e r e nan b .
Haclettatown, prospecting Near.......ceeeiivnissnannnininn.,
Hacklebarney Mine.......oiiciiimiiniinnn e,
Hacklebarney and Chester range of mines.......ccouue
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Minee, Haggeny Mine...........

Haggerts's DIggings e e e sinssens e e esaesiacnen
Hardin Farm Upenings
Hedge's Mine .ooiviveieiiiiienininn s e srnens s snasnesennn s
Hender-on Mige............

" Farm Openinga
Henry TuRNel.ireiiieccriieneenirrierir e cve e sanesnasemaseennsne
FHDEIRIA MINES.e oveeres ceversresesresenssiessorsesessanns sossnsssians
High Bridge Mines....c.ccevvevevnanan
Hope%ﬁ'ell Forge Tract.. . .
Hopler Farm, or Barlleynlle Mine.. .
Horton (Damel) Mine...ioe vives e aner as weae
DAY Mine. it v i
Hickory Hill Mine...coiiinirerirniincres soreersvisiranvermareanerers o
Hoit Farm Mine....cvia vrrieinrmiieereresssiimessioreresonisns
Howell Farm Mine.cvceiiiiiiiiiiiiinniniiciianeerssmiiesinsiannnsens .
Hude or Stanhope Miue.,
Huf Mine i ciniinrivieri e crene s etnsnvanssa s esra s sasansnanen v
Huet or Pideock's Mine....ovcoviiiiviiniiininiicininessssioessinas -
Hurdtown Mine.....ccveiiiiireie e snincaceniincnsennns rereeeea .
Trondale Mines.ccciiriviiiiiiiieiiini i e i anr e .
Jackeon Mine....oiiviieiniiiininrriianeaenae,

Jackson Hill Mine
Janes Mine..

Jenninga P T P o I LR RN .
Johnson Hill Mine.... cueerevereeernoeeonrene ettt
Johnson’s Diggings....c. ivvivirvirceiiiinnrnennien e,
Kahart Mine civeeiueenincnniieriiscreeinereanss Cbrresnraia resen
Kanouse Mine...cvcveurriennn e TSP vers srerarires Ceerieias
Kimble Farm... oo iiiiiicier it srrissin e venrn e .
King, Charles, Mine......ccoves vvivnriinniniinrnssseinses eretsrasii
]\mg B TR vemrenanen
ng, G. D, Mine v e renas veanaenen
Kishpaugh Mine

Lanagan Mine...cooiiiiniiiinini i e e .
Lanning Farm Openings.....ccoveveiviiininranainns N -
Large's Mine...ccccrrvrvisniinenncnnens N "
Lawrence Farm Diggings.....cosieiiinirinivinininnin .
Leak Mine.............., bt dree ettt esbeaeieetierat e re s s e bernrtree
Lebanon, mining near............ N e e .
Lewis or Herrick Mine.......... PN .
Little Mine...coverniiiniciinnerinsis s sennennsnas seeises .

Liveey’s Mine.........
Maring Farm........ ....cciiiienene R ves ceersiisenney
Marble Mountain, mine on...... Vatiiraen e ererararirarenatrereeats
MAarsh’a Mine. i icriiinerioririiersrersmrrssnasen e srarnaserresroau
MeFarland Mine...ovcuiiviniiiiressiiiraraen sererasrnsesnsansaresoe
Meriden Min€....occieveiniemiernrnesoierioiesssieasennsess P
Miller Farm Openings...eeineiiiiaiis cvvinsiinnrmesnsi
Millon Mine.....ccoovnnes Craeierrrreenerenties ipeeteetrries searsansieraenne
Mitehell Mine.viviceerrrnriianinniss visersersreasnsssasssnarrvarsssnesnona
Monks Mine....oioveveres versavemereneetinrtissarsesnranssnsasasrienssrios .
Mount Hope Mines....... i eereren nenbbaneebearasanasearttrraatanane .
Mount (ive Mines....c..ocovvcviiiariinisiiniinsannes Cerrrersasrasainanes
Mount Plessant Mine.....coooviieiieviiiimnesiennniens Cernerarnreraeiatn
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Mines, Naughtright Mine....... PP PR R Teeeee

Qgden Mines.....ccovevveene.
0Old Furnage Mine..,

Oxford Furnace ..oocoiivicveniinnee reremreesssrrresatasertenenrrernernneein
Pardee and Canfield nnne of ............

Pequest Mine....coovniiireinnininrnniian..

Pidcock’s or Hunt Mine ..., ...... N, -

Mike's Peak Mire ur Sfonv Brook Mme “

Pleaglht Jrove Openings...coceviiinnininns .
PoeTuck Mine.......ciiiiveiianne et berirer e e beswssssaasincanne
l?umpton MinE it s e aanaa
Poiter Warm, ...... rrrrrenretariarene vaean Ceresestrentartansasarsarasantasen
Pottersville, mining in \lcmlty 1} . Cerbterearreranes
Pow=rville, mining Near..ciies vere 1o cosrmrsniescarionissnisaren
Pyle’s Farm Openings ......................................................
Randall Hill Mine...
Rarick Farm Dlggm a ...................................................
Rarick Farm, Schooley’s Moumam ............ bertetannr e tnaraeten
RAUD'S FATIcervoverreereesereeeneneseerins B,
Radell Mine....cooviiiiiniine cnnvemninaiieiiinincnn S,
Richards Mine..
Righter Mine....
Ringwood Mines.....ooirinninni i sanes e vee e e
Rockport, diggings nenr...ciiveeiinns sorionsisinsniirnaonines e
Roseberry Mine......... etearEebiertrisanrereen BesseEaEirrarareasasantnenan
Rogeville Mine, .. vovrieciiirnrimiiinnisisrastiarrrarriassasirasersssone
Samson Mine, ... ..., reesriegiasen aars trananans esar

Sehaefler Farm..... erree rreseessaresnaaies ceriaraena reans -
Seofield Mine..oiiiiaiiririein siiisnciciini i rinies cerererans vea
Schuler Openings. .. s e i rrente i cn e

Serub Qak Mine. wvvvviiiiiins seiinneinnae

Searle’s Mine... oo, rerrvre et e
Segur and Wright, leage....iiii i ceian
Shaw Mine «.ovviiiiienninciniiinianan iaeins e ereerenann,
Sharp's Diggings........... ebeieeineearaa. berrrarrereas i
Shiloh, hematite Dear. v i crrr s i e servreennns
Shoemaker’s Digginga....civciiiicrenens iarresaarriaria e sata e e
Sicklea Mine..coiviniiii i s e
Silver Mine.,....... ... N
Sigler MHne...oiconieeeienencnirennns eerr b bt ra s aa s rrannas
Skellenger Mine.......cooccvivaennnnnns

Smith Mine, Schooley’s BLOUDE. oo ooomremoemoestereenmn oereneeoesrns
Smith or CAseade Mile....errererurisressisseeriansesesrornens esee svaen
Smith’s Mine.....overviiraniiiiiiinnnii s terrernirerreresieraaee
Splitrock or Cobb Mine....ciicviiiiiiiiiiiniinnnen.
Splitrock Pond Veing...ooviveuvunnanee R
Stanhope Mine...ccoiireriirri i O
Stevens Farm or Excelsior Mine....c.oo.ooviiiiinninnine ertreeana
Siifl Farm............ e eerrrretter e raas et e e aaas arsan e vaeas
Stony Brook Mine.. ............. PN Verere
Stontenburgh Mine.....cviiveervescecrervieeneennaenn
Sulphur Hill Mine.....covvmevcrurieeemnnnicnienneennns ranas cerrrrarnan.

Swayze Mine.........
Swedes Mine......
Tar Hill Mine...... .
Taylor Mine......oou.. ereameereer b sar ettt e e

maveatassterinn

..... LR TN Y YT I
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Mines, Ter P Mine. ...... tmetrenenenrenreriann ettt bieraanr satreieenrraraiarere 45
TenEyek’s Diggings.......oovevvunenee. ieeerees iereerre et raiaaas 71
Tichenor's Di;ggings ....................... cervenaenas Crerranceeeeaenaiae 47
Timan Shaft.. ..ot nie e iseenieege 1B
Topping FArm Ll gings..coviiins vevviesviminnerrinesaneenssssinsiseene 33
Tracy & Crane Farn.« .. ...cccoevnaee. e reererre s rareraen vee 70
Van Syckle’s Mine........p.. ... &5
Warrenville, mining near................. ‘e rearsseeernrares 63
Washington Forge Mine.........c.oo v, N 44
Waterloo or Brookfield Mine......cceovveeerernnenennisnnreceneas 64

Wawayanda & Green Mines....coeevvvverenennnns

Welch & Inschow Lots cceviiriivvriernenveniin, vere prreasaraas
Weldon Mine.............. et Ve rresnerrrrnresenennre OO
Weldon (Lower) Miue... .. 85
White Hall Mine.......occovviiiininniinnnnes SUTETORRURRUURIPTR |
White Meadow Mine......ccoveeesiieiiiiinniriininnniecnieciniernreeien 89
Williams Mine,..,.. e et erer e erraenasiaetan SOTPPRPOR L
Woodhull Mine,......ccvviiiiiircerennieriinnerereineseraenens RS |
Wynokie Minea........ .oouvenees. STUNTTRUOUPTRT - |
Young Farm Iiggings PP PUPRUPPP
Miners’ compans, BOW 10 UBE «.ocveeeeiiiiriniiii i csnin i eneesais M
Mines, depth of.......... reeres berrerreriessseattanaae e ranraesassaans prvreaee 48
Musconetcong Belt, boundaries of... vooevicevinneniniiins v iccinne PO
“ * ore-bearing rock in...coeiiiinveinnn i 74
Offsets 0F FAUILE. ..o iciii e irrieeee e cvtesrsssar et veenen 17
Ore bearing rock........ PO ISUTRUPIURSTUR & &
Passaic Belt deseribed........ et tTrere e rr e rae s seaertieeenaatesns 13
" " niiues in.,..... Eeieer e raasanesraisieetenEn s er e sasseatern reenne 25
Femberton Marl Company.........
Pequest Belt described. ........
o Y MINes iNuuiieiaennes
Pitch, term explained.........c.ue..e.
Port Murray, mines near.......... ...
Ramapo Belt, boundaries of.........

" * irOD MINEB iBiiivariciiisirirrrnensnens crreres Ceneeree nae
Road Making, materials for......o.ooviiciiiiiiiiiniiinirrce i reernneieens
Rock containing irom ore.. ....coovvveriiinieinininiinennes cecvnnieeens peanee G4
Rutheriurd and Seranton Tract ..., vovveneieinanninniincnnin. o pennens 69
Ryerson, M. J., QUATTIES OF rcvuiieresimmirninreersernsseurmersaoreeimierarnesses
Sapdatone for Bailding......ou ciieenienn.

“ quATries of ...cuveninieniininnes .

“  chemical composition of
SIIVer OFe8 vicvive varsiiinsietnaerenes

Squanknm Marl Company.......ccoeeiiveiieniennniiriennse e
Squankum and Freehold Marl Company....

Strike, term explained.......c....... erresrrterannns

Telford roads...c.cevvivivciniiiananis

Tuanic acid, 'arge percentage of........ccopvuuvene
Veing, iron continWity ofiuuy veesiienecasisiecernneeenarsoienens
Vincentown Marl Company ..cccureee ceeriine coreveneenn
West Jersey Marl and Transportation Company
White Horse Marl..cooviiiin i sens cicniiiccnisesscrnecsaea
Woodstown Marl...c... covnmciiimniniiiininns seiirieens senee et 111
Zine Ores cvvernians e reeaiireaeeeeEierres AseaeteseansenterEnsheran b assethins 97
Zing ore, mode of recognizing ......cooviimmnsi i e, 93
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