GEOLOGICAL SURVEY OF NEW JERSEY.

&

ANNUAL REPORT

OF THE

STATE GEOLOGIST,

FOR THE YEAR

1870.

TRENTON, N. }.:
W 5. Sizare, PRINTRER AND STEREOTYPRR.

179,

NEW JERSEY GEOLOGICAL SURVEY



BOARD OF MANAGERS.

His Excellency GeorgeE B. MCGLELLAN, Governor, and ez-officio
President of the Board........... SR OTRR 11 7+) B
I. CONGRESSIONAL DISTRICT.

CHARLES E. ELMER, Es(wiiiinene Cerstbarnrreieyaus aasn .... Bridgeton,
How. ANDREW K. HAY ciiiiireriermaranemmsinise rsisreansesssssrarasssnsss WINSIOW,

II. CONGRESSIONAL DISTRICT.

Hox, WILLIAM PARRY.covaminensnnens resssesrrarisnienernsrarsenranassresnens GINNAMINGON.
Hox. H, S. LITTLE....... eveseres beemmsshkronsanansarsernrnernsernnettsenre vosess LTEOTON.

IIT. CONGRESSIONAL DISTRICT.

HENRY AITEEN, E8Quriiincsiniriinninminsiivrnnisnnssrasns s sssssaseensonrs Elizabeth,
D, JOEN VOUGHTc.ccvus e sresrscssrnsrersssssanresssssossrensersesnes sanssesss B re€hold.

IV. CONGRESSIONAL DISTRICT.

SELDEN T. SCRANTON, F8q..cvveiirsvervnrannas Oxford.
THOMAS LAWRENCE, EBQuaiiseareens niovenmaesemenane. renssnsaasssis sonaneres Hamburg,

astnsssinsarananaens

V. CONGRESSIONAL DISTRICT.

Hox. AUGTSTUS W. CUTLER ccsseerercssirrrerrorcrins raresrennssencesosenecsns BOTTISIOWIL,
CoL. BERJAMIN AYCRIGG nvieunren eeseseunasaersrantaneasasibisns rorannseses POSSAIC,

VI. CONGRESSIONAL DISTRICT.

WILLIAM M, FORCE, E8Qu i iiiisnircrniescrenssss nnasiisns sasennnesnsnnnnase N €Wark.
THEOMAS T. KINXEY, E8Gu vcrereirrrarriinicrererienniirinsisnnna raesesennnnn N ewark,

VII. CONGRESSIONAL DISTRICT.

BENJaMIN G. CLARE, Esg........ .................Jersey City.
Winniam W. SurereN, Esqa..... teseneamnieee s sassnnsarsrnbeneesersver savers ELODOKED,

GEOLOGISTS.

GEORGE H. COOK, STATE GEOLOGIST..cisreericssssssississanssnsssasraene NEW Brunswick,
Jorx C. SMOCK, ASSISTANT GEOLOGIST......siieesees sressmsersnnnrarens NEW Brunswick.

NEW JERSEY GEOLOGICAL SURVEY



To His Exoellency George B. McClellan, Governor of the State of New
Jersey, and ex-officio President of the Board of Managers of the State
Geological Survey :

S1—I have the honor to submit herewith my annual report on the
progress of the State Geological Survey for the year 1879, as required
by the « Act to complete the Geological Survey of the State,” approved
March 30th, 1864,

With high respect,
Your obedient servant,
GEORGE H. COOK,
State Geologist.
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REPORT.

INTRODUCTION.

The Geological Survey of New Jersey has been continued during
the year 1879 as in préceding years, Charged with work of an
economic and practical character, the results of which are of imme-
diate use, the annual reports are necessarily much occupied with these
results, There is, however, joined to this, some work of a scientific
character, and every year something is added to the knowledge of our
geology. For the proper delineation and location of the various nat-
ural products found in the State, good maps are ngeded, and it has
been found necessary to give much attention to the construction of
such maps. The nature of the work of the survey will be best under-
stood by an examination of the list of topics which are discussed in
this report.

1. TU. 8. Geodetic Survey of New Jersey.
2. Topographical map of Northeastern New Jersey.
3. Economic Geology of New Jersey, with 4 map.
4. Triassicor Red sandstone formation of New Jersey.
5, List of iron mines in the State, with notes.
6. Soils.
7. Drainage.
8. Water supply.
9. Artesian or deiven wells,
10. Miscellaneous laboratory examinations and analyses.
11. Statistics.
12, Publications.
13. Expenses.
14. Persons employed.
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1. UNITED STATES GEODETIC SURVEY OF NEW JERSEY.

The first element in the geographical description of any place is its
Jocation on the surface of the earth; in other words, its latitude and
longitude. This has been ascertained for many places, with more or
less accuracy, by means of astronomical observations made by astrono-
mers and navigators, after which, by measurement with bearings and
distances, the locations of other places have been determined., The
results of this kind of work, however, were not accurate enough to
meet the requirements of the present day, either on land or along our
shores. The United States Coast Survey was set in operation for the
benefit of navigators. Its work was to determine with accuraey the
location of the prominent landmarks on our whole coast. It has done
its work well ; it has originated new and more accurate methods for
ascertaining the location of points, and has computed and published,
in lists and on its maps, the exact latitude and longitude of hundreds
of places along the coast of our country. New Jersey is favorably
situated to be benefited by this work, and along the whole eastern
side of the State, and up Delaware bay and river, above Trenton, the
latitudes and longitudes of a sufficient number of places have been de-
termined as part of the work of surveying the coast. In addition, the
field of operations of the coast survey has been enlarged so that it now
has the work of determining latitudes and longitudes across the conti-
nent from the Atlantic ocean to the Pacific, and it also has authority
to aid States which are conducting geological or topographical surveys
—ascertaining for them, at the expense of the general government,
the geographical positions of places in such States away from the coast.

Under this authority its work has been going on, to a moderate cx-
tens, in our State for the last five years, The system of primary tri-
angles which was originally marked out across middle of the State,
from New York to Philadelphia, and thence down the coast, has now
been extended so as to take in the whole of the northern end of the
State ; the reconnaisance has been made, the principal and many of the
secondary and tertiary points have been located, and a sufficient number

NEW JERSEY GEOLOGICAL SURVEY



THE STATE GEOLOGIST. 9

of observations have been made from several of these points to compute
their position accurately.

The labor and expense attending this work are very great. These
will be better appreciated when it is remembered that the sides of the
triangles are some of them ncarly 30 miles long, and in our hazy
atmosphere the signals which mark the angles cannot, on the average,
be scen accurately one day in the week, and the times when they can
be secn are entirely uncertain, so that constant watch has to be kept;
that cach angle has to be mcasured at least seventy-two times, and
these measurcments must not vary from each other more than 6,
and the sum of the angles thus carefully averaged must not vary
2" from 180° plus the computed spherical excess. As angles of several
triangles (8 to 12) arc measured from the same station, it may require
three or four months of patient observations to complete the work at
one such station.

When this work is done, however, and the computations completed,
the positions of the points on which observations have been made are
known to within a very few inches—in some cases, which have been
verified, not more than 1 or 2 inches, on lines which were several
miles long.

For the work in northern New Jersey eleven primary stations have
been established, in addition to the two old stations which were occu-
pied in connecting these stations with the work formerly done. Of
these eleven primary stations, work has been completed on three besides
the two old ones, and that on a fourth is two-thirds done,

The reconnaisance of northern New Jersey is chicfly done, and the
work of observations is- not quite half done. The field in southern
New Jersey is not so large as in the northern part of the State, and
has not yet been begun. It is to be hoped that the United States

" Coast and Geodetic Survey, with its completely organized mcthods of
work and its admirable equipments for field operations, will carry
their survey of New Jerscy through to its completion, so as to give us
an accurate basis for our maps.

NEW JERSEY GEOLOGICAL SURVEY
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2. TOPOGRAPHICAL MAPS,

The topographical map of the country between the Hudson river
and the mountains west of Newark, and extending from the Raritan to
Paterson, was well advanced last year. This year it has been extended
s0 as to take in the country west to the main range of the Highlands.
It now covers an area of 746 square miles. Tt has been drawn on a
scale of 3 inches to a mile, and the elevation of the surface is shown
on the map by contour lines at every twenty feet of elevation in the
hilly parts, and at every ten feet in parts nearer level or where the rise
is more gentle. To insure the accuracy of this map in those parts over
which the United States Geodetic Survey had not yet extended, it was
found necessary to extend their triangulation over a small part of the
conntry covered by the northwestern part of this map; and 13
tertiary points have been observed upon by our survey, so as to make
sure of the accuracy of the basis of this map. The result shows the
necessity for this preliminary work, for the old county and State maps
are found to be fully one-third of a mile ont in their locations on
those parts of the map farthest from the stations of the geodetic survey.
This work has involved labor and expense, but they are well repaid,
and it is believed that the map is now right in its location to within
a small fraction of 1”; and the elevations are marked so nearly that
there is no spot on the whole 746 miles of the map where the height
of the surface above sea level cannot be seen within 3 or 4 feet.

This map covers the ground which is occupied by more than half
the population of the State. The country is developing very fast, and
the increase in population and wealth is rapid and steady. The map
furnishes needed information in regard to locations, drainage, laying
out roads, and for local and general improvement and embellishment.

For engraving, it can be reduced to a scale of 1 inch to the mile
without much crowding of the material, and will make a map about
3 feet square. A scale of 13 inches to the mile would make a better
map, and being then only about 4} feet square would not be unwieldy
in size,
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A similar topographical survey should extend over the whole High-
land range of mountains, Our great deposits of iron and zinc ores
areall in this range. The immense value of the ores, the increasing
demand for them, and the occasional discovery of new and rich mines,
show that it is of public importance to help on the development of
this region. Information in regard to the exact location of these
deposits, and their relations to or connections with each other, cannot
be furnished by private enterprise. It is the proper work of the geo-
logical survey, and it is proposed to begin it as soon as the necessary
arrangements can be made,

NEW JERSEY GEOLOGICAL SURVEY
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3. MAP OF NEW JERSEY—-BECONOMIC GEOLOGY.

The map which accompanies this report is drawn on a scale of six
miles to an inch, and is intended to show the leading features of our
economic geology.

1. By means of colors, and by the columnar section it gives the
geological structure and formations of the State.

2. By means of conventional marks it shows the location of the
principal mines of iron and zinc ore.

3. By reference to the characteristic colors on the columnar section,
and on the map the beds of limestone, marl and fine clay are easily found.

4. The colors on the map furnish a clue to the location and origin
of the characteristie soils of the State,

All the larger geological formations of the United States, except the
coal formation, are found in New Jersey. They occur in parallel
belts or zones, usually some miles in breadth, which traverse the State
in a northeast and southwest direction ; and they are so regular in this
respect, that a person may travel on a northeast and southwest road
from one side of it to the other, and see but a single geological forma-
tion. But, on the contrary, if he should journey from Barnegat, on
the Atlantic coast, northwest to FPort Jervis, on the Delaware, he
would cross every one of its formations.

Its oldest rocks make up the mountain range which crosses the
northern part of the State from northeast to southwest in parts of
Sussex, Passaic, Bergen, Warren, Morris, Hunterdon and Somerset,
and which is known in New York as the Highlands, in Pennsylvania
ag South Mountain, and is here without any general name, but its
individual ridges are known as Ramapo Mountain, Hamburg Moun-
tain, Schooley’s Mountain, Trowbridge Mountain, Watnong Moun-
tain, Musconetcong Mountain, Scott’s Mountain, Marble Mountain,
and others. The newer geological formations lie upon each side of
this central ridge, and run parallel with it; the Silurian and Devonian
limestones and other formations being mostly in a broad belt upon its
northwest side, and a little in its valleys; the Triassic red sandstone
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adjoins it in a broad belt on its southeast side; the Cretaceous clays
and marls stretch across the State in a Dbelt just southeast of the red
sandstones, and the Tertiary and the recent formations lie southeast of
the marls. The columnar scction of New Jersey formations on the
map shows their order and relative position, as they have been proved
by measurement and comparison at the various places where they occur
in different parts of the State. It does not, however, give the relative
thickness of the different formations, those in the lower part being
much thicker in proportion to the higher, and the layers or strata are
not level as represented here, but are almost all of them slanting or
dipping downwards towards the northwest or southeast. The Azoic,
Cretaceous, Tertiary, and most of the Recent, have a -prevailing dip
towards the southeast, while the Silurian, Devonian and Triassic
mostly dip towards the northwest.

The Azoie rocks are the Archaic of Dana, and the Laurentian of
Canada ; they are the oldest of the geological series, and are made up
of granitic, gneissic and other crystalline rocks, and contain no fossils.
The mountain ranges which cross the northwestern part of the State, .
and which are known by the names of Ramapo, Warwick, Hamburgh,
Pochuck, Schooley’s, Mine, Musconetecong, Scott’s, and other moun-
tains, are made up of these rocks. They cover an area of about 772
square miles in New Jersey, and they contain all the mines of mag-
netic iron ore.

The country which this formation occupies is hilly or mountainous
in all its parts. The northeastern end of the belt in this State is
rough, and has many boulders scattered over its surface, so that much
of it is still in forest. The southwestern end of the belt is much
smoother, and has few loose boulders on its surface, and a considerable
portion of it is cleared and in good farms.

T'he Siturian are the lowest and oldest rocks of the geological series
which contain fossils. The rocks are sandstones, limestones and slates.
These formations occupy many of the valleys between the mountains of
Azoic rock and the whole of a belt of country of 15 or 20 miles wide,
northwest of and adjoining these mountains. A marked feature of this
district is the high, narrow and long ridge which is near its northwestern
border, and which is known in New Jersey as the Blue Mountain, in
New York as the Shawangunk Mountain, and in Pennsylvania as the
Kittatinny Mountain.” The divisions of the Silurian are the Potsdam.

NEW JERSEY GEOLOGICAL SURVEY
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Sandstone, including the Green Pond Monntain Conglomerate, which
is the oldest, and then, in order, the Magnesian Limestone, the Tren-
ton Limestone, the Hudson River Slates, the Oneida Conglomerate,
the Medina Sandstone, and the Lower Helderberg and associated
limestones. The rich farming lands of Sussex and Warren counties
are on the Magnesian Limestone, and the grazing and dairying lands
are on the Hudson River Slates. The area covered by these forma-
tions is about G50 square miles,

The Devonian rocks have a very limited exposure in New Jersey,
along the Delaware from the New York State line to the Walpack
bend. The area included is about 40 square miles. There are
gome valuable limestones and some good soils, but much of it is
encumbered with glacial and terrace drifts. The Oriskany Sandstone,
the Caudagalli Grit, the Corniferous and the Onondaga Limestones
are well exposed, but the Marcellus shale appears only in a very lim-
ited space on the bank of the Delaware.

The Triassic Formation includes the red sandstone of the State. Its
soil and rocks are characterized by their red color, and its surface
is marked by many abrupt meuntain ridges of trap rock. It occupies
the belt of country next southeast of the Azoic region. It is about
20 miles wide, and extends entirely across from the Hudson to the Dela-
ware. Its area is 1543 square miles, The rock contains many beds
of excellent freestone, which is extensively quarried. Thesoil, though
not rich, is generously responsive to good cultivation, and has been
specially noted for the excellent quality of the fruit grown upon it.

The Cretaceous Formation is characterized by containing extensive
and valuable beds of fine white clay, and of green sand. The belt of
country in which it occurs adjoins the Triassic on its northwest border,
and extends from the Raritan bay and the seaside to the Delaware
river near Salem. It is 90 miles long and from 12 to 15 miles wide,
and has an area of 1491 square miles. The white clays occupy the
northwestern side of the belt, and the green sand marls the southeastern
side. The clays are extensively used for making common and fine
pottery, and fire-bricks made from them are among the most infusible
known, and they are more used where refractory materials are needed
than any other in the country. The greensand marls have been largely
used by farmers, and have produced most remarkable effects on the
soil, restoring fertility to worn-out and abandened ficlds, and bringing
productiveness and thrift to the whole country where they are used.

NEW JERSEY GEOLOGICAL SURVEY
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Tertiary Formations. ‘The southern portion of the State is mainly
occupied by these formations. They consist of sand and clay, and the
surface is covered with a thin soil, which is not naturally very pro-
ductive. Some of the clays contain shells enough to be designated as
marls ; and extensive beds of the purest of white sand, for glass-makers’
use, are common. A large part of it is still in forest. Some good
farms are found on this formation, and in and along its borders are
some of the best farms in the State.

Post-tertiary Formations. The formations which belong to this
division are the glacial drift which covers much of the northern third
of the State; the banks of sand and gravel which, in the form of
terraces or level-topped hills, occupy much space in valleys; the allu-
vial deposits along the borders of streams, and the tide-marshes and
sand beaches which horder the State along the seaside and on Delaware
bay.

2, MINES OF IRON AND ZINC ORE.

The Magnetic Iron Ores ave all in the Azoic formations, and oceur
in beds, interposed conformably between the layers of the Gneiss rock.
They sometimes extend for a considerable distance, but are not con-
tinuous like the rocks themselves; thinning out to nothing at their
edges, and in many cases descending beneath the surface in long folds
or rolls to an nuknown depth. The mines have long been worked,
and much of the ore is carried to furnaces near the coal mines in Penn
sylvania. There are sixteen blast furnaces in the State, all of which
arc largely run upon this ore,

The mines now opened number nearly two hundred, and are capable
of supplying one million tons of orc annually. The ores are rich,
and being near the great markets of the country, find a ready salc.
They vary in purity, some containing a little phosphorus, others sul-
phur, while others are almost entirely free from these impuritics.
Many of the ores in the northwest, or Pequest belt, contain oxide of
manganese, and are in demand for making Bessemer stecl.

The manufacture of iron in New Jersey was begun by Lewis Morris,
at Tinton Falls, in Monmouth county, as early as 1682. Forges for
working the magnetic ore into bar iron were built at Whippany, Morris
county, about 1710. The blast furnace at Oxford was built in 1742;
and iron has been a staple product of New Jersey from those early

NEW JERSEY GEOLOGICAL SURVEY
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days. The annual product, however, has becn subject to great varia-
tions, with the business of the country, the improvements in methods
of manufacture, and the convenience of locations for cheap transporta-
tion, abundant supplies and ready markets.

Red Hematite Iron Ores have been found in a few places, but not in
large quantitics.

Limonite, or Yellow Hematite, is found in beds, mostly in the mag-
nesian limestone,

Zine Ores are mined at Stirling Hill and Mine Hill, in Sussex
county, Oxide and silicate of zinc and franklinite are the principal
ores, Much of the ore is worked directly into the white oxide of zinc,
for painters’ use, but there is a large quantity used in making spelter
of a superior grade. The residuum left after making zine oxide, con-
tains oxides of iron and manganese, and is used in making spiegel-ciscn,

These mines are noted among metallurgists for the remarkable min-
erals which constitute the ore, and for their unequaled size and rich-
ness.  The demands for our whole country are Iargely met from these
mines, The ores are accompanied by a white, crystalline limestone,
which contains a small quantity of carbonate of manganese. This
peculiar limestone, which is easily recognized by the brown or black color
of its weathered surfaces, has been traced 40 miles towards the south-
west, but as yet no other remarkable beds of zine ore have been found.

3. Thé rich deposits of limestone, marl- and clay, unlike those of
iron and zinc ore, are found in continuous beds, extending entirely
across the State, and of almost uniform quality, so that the working
of them depends upon the convenience of their location, and their
nearness to good transportation or to market. The study of this map,
on which the great markets of our country are laid down, and the lines
of transportation marked out, in connection with the deposits of these
useful substauces, will show where the supplies needed can be most
easily procured.

4. The map gives the best possible exhibit of the varicty of soils
found in the State, as they partake to a greater or less degree of the
same composition with the rocks or earths on which they lie. The
soils have all originated from the underlying rocks. Some of them have
since been mixed by the glacial drift, and others have been sorted into
finer and coarser portions, or into clayey and sandy earths by the
ageney of rains and running water, and soils which are obvionsly of
the same origin may differ widely in physical condition on account of
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differences in drainage; but both chemical and skillful management
and tillage prove that the general principle stated above is correct.
The composition and character of the different classes of soils in the
State are given in a subsequent part of this report.

B
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RED 3ANDSTONE OR TRIASSIC FORMATICON.

This is the geological formation which occupies the middle and
most thickly settled part of New Jersey. It is bounded on the east
by the Hudson river from below Jersey City, north to the State
boundary line; its breadth on the north, where it extends on into New
York, is from the Hudson river to the Erie railway, at Sufferns sta-
tion. Its northwestern boundary is a somewhat irregular, south-
westerly line from Sufferns to the Delaware river, a little above Mil-
ford. The formation extends on beyond the Delaware into Pennsyl-
vania, but that river is its western boundary in New Jersey from the
last-named point, as far down as a mile above Trenton. Its south-
eastern boundary is in a line from the Jast-named point, onwards in a
northeast direction to the south of Princeton and New Brunswick, till
it reaches the shore of Staten Island sound, near the mouth of Wood-
bridge creek, and thence along the souud to the Hudson river, 1ts
characteristic red rocks and earth are well known to all travelers, and
its remarkable capabilities for agricultural and other industrial im-
provements have been well known and highly appreciated from the
first settlement of our country. But its geology has been more diffi-
cult {o study out than that of any other part of our country, and at the
present time it offers several problems for solution, which are of a
most perplexing character.

Tts rocks consist of red sandstone, shale and trap—the former two
being sedimentary rocks and the latter one of igneous origin. It con-
tains no limestones of any account; a layer about two feet thick, and
extending on its outcrop for a mile or two on the east side of the valley
near Feltville, and crowning the county line between Somerset and
Union.  Conglomerate rock of magnesian limestone is found in
numerous places along the northwest border of the formation, and
some limestone pebbles are found in the pudding-stone at Paterson,
near the Passaic Falls.

The rock is of various degrees of hardness, but generally it is much
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softer and less tenacious than limestone. The softer portions disinte-
grate rapidly when exposed to the weather, a single season’s exposure
to the sun and rain being sufficient to crumble large masses of it into
small grains, and two or three years’ exposure brings it duwn into fine,
clayey earth. In most cases the shales disintegrate more rapidly than
the sandstones, and as these two rocks alternate with each other in
thick beds and strata, as well as in other cases, in thin layers, they
wear away with very different degrees of rapidity. The unevenness
of the surface of the country is due to the fact that the soft rocks have
disintegrated most rapidly, been carried away by rains and streams,
and left the valleys, while the harder rocks have worn away more
slowly, and now constitute the hills and ridges. Examples of this are
to be found everywhere in the district where this formation extends.

At several places along the northwestern border of the formation
ridges start out from the Highlands and extend southerly for from 1
to 3 miles. Holland Hill, ncar the Delaware, Gravel Hill, just east
of the last named, hill west of Pattenburg, hill between New German-
town and Pottersville, hill west of Peapack, and Mt, Paul, north of
Peapack, are such ridges. Their rock is largely made up of quartzose,
gravel and cobbles, cemented but slightly. The material of which
these hills are made, and their north and south direction, form points
of interesting inquiry regarding them. On the eastern side of the
State, and from the Hudson to the Highlands, along the New York
boundary, there are not less than ten ridges, which are equally high
and marked in their direction, but the material is not so distinctly
quartzose.

The quarries are all in the ridges or on the side-hills, and none in
the bottom of the valleys. Those which have produced good building
stone are not found, however, in all places where the rock is hard
enough to resist the action of the weather. The rock in the high hills
in north part of Bergen county is too coarse-grained and erumbles too
easily to make good building stone, though it resists the action of the
weather,  And in Hunterdon county the high barrens and swamps
there are partly sandstone and partly an indurated shale, but they
have no quarries from which valuable building stone can be got.
The stone at various places along the west font of the Palisades is very
handsome, and would make good building stoue, but it is not quarried.
The stone from the quarries at Newark, Bloomfield, Belleville, Pater-
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son and Litile Falls is very largely used. The quarries in Washing-
ton Valley and at Martinville have produced some very handsome
drab building stone. But in all the country from New Brunswick
and Princeton towards the northivest, shaly and soft rocks prevail, and
no good quarries of brownstone are opened. Along the Delaware the
sandstones and shales alternate along nearly the whole breadth of this
formation, and good quarries of brownstone are opened,

At Milford extensive quarries of flagstone are opened. And at
Woodville, in Mercer county, there are quarries of a flagstone which
is of remarkably smooth and fine grain.

The trap-rocks have characters by which they are easily distinguished
from the sandstones and shales. They are all of a dark gray or
greenish gray color in fresh fractures, and where they are weathered
they are of a dull, rusty color, varying from brown to almost white.
They are much more likely to be mistaken for granite or gneiss, but
can be distinguished by containing no mica, and, in the solid portions,
no quartz. The rock is, in some parts, of a uniform quality, and in
other parts is made up of grains more or less coarse, consisting of
hornblende and a feldspathic mineral. 1t varies much in solidity and
hardness—some of it being soft, cellular and dull in fracture, other
varieties being hard, tough, homogeneous and bright in fracture, and
still others very hard, coarse and crystalline. The ridges farthest east
are composed of the hardest and most crystalline rocks, and the rock
diminishes in hardness in ridges farther west. Whether this differ-
ence is due to a difference in composition, or is simply due to a
difference in age, or in depth to which it has been worn down below
the original surface, is not determined,

The rock from Bergen Hill, from the first of the Watchung Moun-
tains and from Goat Iill has been used extensively for making paving
blocks, for Telford pavemeats, for ballasting railroads, and for rough,
strong masenry. It is extremely tough, and stands the weather well,
and for the purposes for which it is used is better than any other rock.

Thin seams of coal have been found in the rock in many localities,
and some expensive work has been done in the hope of finding it in
quantity profitable for mining, but without success. There is no
reason to dig or bore for coal, for the structure and dip of the rock
are such that all its strata crop out on the surface, and the thickness
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and quality of the strata can be seen there as well as at any depth
beneath.

Copper ore and metallic copper have been found in the sandstone,
and also at the meeting of the sandstone and trap in many localities.
And mining operations have been begun at many of them at various
times for the past 150 years; but all have been unsuccessful, The
ore is disseminated in the rock, and is not in regular veins, so that its
continuance in any particular working is uncertain, and in all past
workings it has failed.

The following is a list of brownstoue, flagstone and trap-rock quar-
ries opened in different places. It might be considerably enlarged:

BROWNSTONE.

Alpine, Bergen County.—A grayish-white feldspathic sandstone has
been opened and quarried to a very slight extent on the western slope
of the Palisades Mountain, about o quarter of a mile northwest of the
village, and on the road to Closter.

Englewood, Bergen County.—A considerable amount of gray and
light-colored sandstone has been quarried in the drift on the western
slope of the Palisades Mountain, north of Englewood, and on towards
Tenafly. The abundance of the stone in the drift-earth indicates a
solid mass under the drift, and resting upon the trap-rock, The
beaunty of the stone and the ease witl which it is worked make it a
desirable building material. And such stone is to be looked for near
the foot of the mountain, between Tenafly and New Durham.

Homestead Station, Hudson County—A red sandstone of inferior
quality has been opened at the foot of Bergen Hill, a few rods east of
the station.

Saltersville, Bayonne Cily, Hudson County—Red sandstone for local
uses has been obtained at Forty-fourth and Forty-seventh streets. It
appears to lie in o belt between trap-rocks on the east and west,

Hohokus, Bergen County.—There is an old quarry near the place.

Paterson, Passaic County.—There are three quarries in the eastern
face of the First Mountain, and south of the city, whence a large quan-
tity of brownstone has been taken, The larger part of it has been
used in the city. These quarries are conveniently located for trans-
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portation, being near the Morris canal and the Delaware, Lackawanna
and Western R. R.

Slone House Plains, Essex County.—There is a quarry northwest of
this place, in the eastern face of the First Mountain.

Liewellyn Park, Fesex County.—Sandstone has been quarried in the
mountain side in the Park,

Orange, Essex County.—Bell’s quarry is in the mountain, west of
Orange.

Avondale, Essex County.—A new quarry has been opened near the
N.Y.&L.E. R. R.

North Belleville, Essex County—These quarries are on the bank of
the Passaic. They have furnished a Jarge amount of superior stone.

Newark, Fesex Counfy—Three quarrics are here worked. They
are on the ridge west of the Passaic, and in the northern outskirts of
the city. The ridge is 150 to 170 feet high, and has a northerly trend.
The southernmost quarry is that of Copeland Bros. Next to it,
northward, is the Newark Brownstone Cos quarry. It has reached
a depth of 40 or 50 feet, and has been opened several hundred feet it
length. North of the Bloomfield avenue is Philip Hoehnle’s Newark
stone quarry. All of these quarrics are in steady operation, and their
stone has a wide market,

Snake JHill, Issex County.—Red sandstone is quarried to a limited
extent in the western face of Snake Hill.

Franklin Lake, Bergen County—Red sandstone is quarried for s
local market on the western side of the lake, and near the Second
Mountain,

Haledon, Passaic Counly.—There is o small quarry here, in the
valley between the two ranges of trap-rock.

Pompton, Passaic County.—James Ludlam’s quarry, northeast of
Pompton Furnace, meets the demands of the country around it.
There is much variation in the rock at the quury—from shale to
eoarse conglomerate,

Schuyler's Basin, Passaic County—There is an old quarry at this
place, on the east bank of Pompton Feeder.

Hook Mountain, Morris County.—John H. Vreeland’s quarry.
This quarry supplies a local demand for stone.

Little Falls, Passaic County.—Robert Beatty’s quarries at this place
were extensively worked many years ago, and much handsome stone
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was sent away from here. Of late they have not been so actively
worked, :

West Orange, Essex County.—A new quarry, in the face of the
Second Mountain, and near the Centreville road, is reported as a very
promising locality.

Washington Valley, Somerset County.—This quarry is between the
First and Second Mountains, and two miles north of Plainfield. It is
not in operation. A light drab stone was obtained here, which was
used in Plainfield with great favor.

Martinville, Somerset County.—Bartle’s quarry, at this place, con-
tinues in steady operation, and meets the demand of o large circle of
surrounding country, Some of the stone is of a light color. The
upper beds are red, and are used for rough work. It is five miles
from Bound Brook, in a north-northwest direction.

Pluckamin, Somerset County.—Dow’s quarry, in the red sandstone,
a half a mile east of Pluckamin, is not now worked.

Millington, Somerset County.—The Millington quarry is in the
southern foot of Long Hill. Tt is near the N, J. West Line R. R.

New Providence, Morris Counly.—A quarry at the foot of Long
Hill.

Basking Ridge, Somerset Counly.—The quarry near the village is
not worked.

Five-Mile Lock, Delaware and Raritun Canal, Somerset County.—
An old quarry, which has not been worked in many years,

New Brunswick, Middlesex County—James Neilson’s quarry in the
city is ocensionally worked for local market. The stone is red in
color and somewhat shaly,

Lawrence Brook, Middlesex County—Sandstone has been quarried
at Weston’s Mill, near New Brunswick, and at Provost’s quarry, near
Milltown, but they have not done more than supply a very limited
demand in the immediate neighborhood.

Heathcote Brook, near Kingston, Middlesex County—A dark-
colored, slaty stone was here found. The place has been idle for
MANy years.

Kingston, Somerset County.—The red sandstone quarry at this place
is in operation, and supplies the Delaware and Raritan canal with
stone for slope walls, It is on the bank of the canal, and pear the
Rocky Hill R. R.
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Ten-Mile Run, Somerset County.—There is a small quarry at Ten-
Mile Run. .

Rocky Hill, Somerset County.—The more or less altered sandstone
at Rocky Hill, for half a mile north from the depot, and on the -east
side of the canal, has been quarried at intervals, but not much of late
years.

Princeton, Mercer County.—The quarry near the canal, southeast of
the town, furnished stone for several of the college and seminary
buildings. There is a much smaller quarry in the place. They do
not send stone to any distance.

Greensburg, Mercer County.—The Greensburg quarries are four miles
north of Trenton, and on the east side of the canal and Belvidere Del-
aware railroad. Beginning at the south, they are as follows: Keeler’s,
Walton & Brother’s, Moore’s, James Green’s, Peter Clark’s. The
strata opened in these quarries comsist of red, shaly and gray sand-
stone. The strata worked in these several quarries consist of red and
gray sandstones, and in thick beds. In some of the beds there are
gcattering white quartz pebbles. The thick beds, the ease of working,
and convenient location give them advantages, and they are steadily
worked, The stone finds a market in Trenton, Camden and Philadel-
phia, and at other points along lines of canal and railroad transporta-
tion. Their capacity is large, and can be indefinitely increased.

Lambertville, Hunterdon County.—The blue indurated shale is here
quarried for building purposes in the town. The red sandstone,
further from the trap rock, is also quarried to a small extent for local
needs.

Brookville, Hunterdon County.—Here are two quarries, one of which
was opened lately.

Stockton, Hunterdon County.-—There are several quarries along the
upland bluff in Stockton, and thence to Prallsville and on northwest,
up the river. Peter Best works one in the village.

Prallsville, Hunterdon County.—In and near the village there are
four quarries, but only one is in operation, which is worked for the
Pennsylvania Railroad Company. The stone in these Stockton-Pralls-
ville quarries is of a light-grayish shade, and occurs in thick beds.
Some of these contain scattered pebbles of quartz. It can be quarried
in large blocks, and it is liked for heavy work. It has had wide use
in the construction of bridge piers and abutments.
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Raven Rock, Hunterdon County.—Here are two quarries, but they
are not worked to any great extent.

FLAGSTOXNE.

Milford, Hunterdon Counly.—Flagging stone is obtained near Mil-
ford, at the quarries of Smith Clark, M. McGuire, and Rawlings.
Large-sized stone are quarried and are sold in Trenton, Easton, Phila-
delphia and points along the Delaware river valley.

Woodville, Alercer County~—Burroughs’ flagging stone quarry is
actively worked for the surrounding county. Stone slabs of as large
size as can be transported, true on ‘the surface and as smooth as slate,
can be furnished,

TRAP-ROCK.

Palisades and Bergen Hill.—Along the castern face of the Palisades
Mountain, and in Bergen Hill, Jersey City, the trap-rock is quarried
at several points, for paving-blocks and dock-filling. The supply of
stone for these uses is practically inexhaustible.

New Durham, Hudson County.—On the western foot of the hill,
stone is here quarried on lands of Abram W. Duryee, for Telford road
material. .

Bergen Cut, Hudson County.—The cutting of the new line through
the hill, for the Pennsylvania railroad, affords a large amount of trap-
rock, which is used for road-ballasting and for ‘Telford roads.

Snake Hill, Hudson County—There is an cxtensive quarry on the
western point of the hill, which is worked by D. Brennan, Jr., of
Orange, for materials for Telford roads and streets.

Orange, Fssex County.—The rock from the steep face of the south-
east side of the First Mountain is extensively worked for materials to
make Telford roads ; and various avenues about Orange and Newark
have been made models of driving-roads by its use.

Paterson, Morris Hill, Passaic County.—The trap-rock of this hill
is being rapidly removed for road material.

Plainfield, First Mountain, Somerset County.—Considerable stone
has been quarried north of the town, in the gap of the First Mouutain,
for road-making in the vicinity.

Rocky Hill, Somerset County—M. A. Howell, of New Brunswick,
quarries paving-blocks and road-making materials, as well as finer
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broken stone, for walks, &c., in the side hill east of the railroad and
canal, and south of the Rocky Hill station. It has remarkable ad-
vantages for cheap transportation,

Smith’s Hill, Titusville, Mercer County.—A large amount of stone
has been obtained on the southwestern point of this hill, at the side of
the Belvidere Delaware railroad, and oue mile north of Titusville,
and from its convenient location is finding use over a very large dis-
trict of country.

Lambertville, Hunterdon County—A very large amount of stone has
been worked here out of the large blocks which lay on the steep west-
erly end of Goat Hill. The fast rock has also been quarried. The
paving-blocks are sold in Trenton, Camden and Philadelphia. The
smaller stone, unfit for blocks, and the chippings, are used for roxl-
making materials. Two firms have been at work a this locality. As
at Smith’s Hill, this place also is convenient to both canal and railroad,
which run along its foot.

Rockiown, Hunterdon County.—Trap-rock from the surfice of
Sourland mountain at this place has been worked at Flemington for
monumental bases, and with great success.

FOSSILS.

Fossils are not common in this formation in New Jersey. No
marine shells have been found, but there have been remains of land
plants, footprints of birds or reptiles, and fossil fish found in differ-
ent places.

At the Belleville quarries thin seams of coal and impressions of the
stems and branches of plants are not uncommon. A fragment of the
stem of a plant with surface markings like the lepidodendron was
found, and is now the property of Mr, David Hitcheock, of Orange,
It is a very plainly-marked, flattened stem, 8 inches long, 43 wide,
and 14 thick. Photographs of this were taken and sent to Prof. L.
Lesquerenx, of Columbus, Ohio. e returns the following answer :

“The photographs are sufficient, if not for specific determination at
least for positive reference of the specimens to Lepidodendron. Even
I should say that the specimens represent L. Weltheimianum Prest. as
distinctly as a specific representation can be made upon a decorti-
cated trunk of Lepidodendron. L. Weltheimianum is a leading species
of the old red sandstone found here, as in Europe, from the sub-
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carboniferous measures down to the Devonian, while until now we do
not have any remains of Lepidodendron of any kind from the upper
conl measures (Permo-Carboniferous), or from higher np than the
Pittsburg coal.

“ L. Weltheimianum is recorded only once from the true coal
measures; this by Eichwald, from the carboniferous sandstone of
Russia. But European authors, among others Goeppert, doubts the
identity of the Russian species with I, Welthetmianum, which is
moreover extremely variable, and has been deseribed already under
about thirty different names.”

Another fragment has since been obtained from the same quarries
by Dr. Skinner, of Belleville, and is now in our possession, Itis7
inches long, 5} inches wide, and 1% inches thick, and is as plainly
marked as the first. Other and smaller specimens somewhat like the
above have also been found in the quarries in Newark., If these
fossils are sufficient to determine the geological age of these beds, they
put it in the Upper Carboniferous, at least, which is lower than has
been heretofore claimed for it. A larger and more complste collection
of such fossils must be made if possible.

Vegetable impressions are found in large numbers at the quarries of
Mr. Smith Clark, of Milford, but most of them are fragmentary and
indistinet. Those which can be seen plainly enough for identification
resemble the Equisetum and some coniferous plants. They are evi-
dently much newer than the fossils at Newark and Belleville.

Fossil fishes have been found at several places: in the shales on the
bank of Rockaway river, below Beonton ; in the old stone quarry at
Pompton ; in the copper mines in Washington valley ; and in other
places in the shales at the west foot of the mountain between Bound
Brook and Pluckamin. A collection of fishes was made by the late
W. C. Redfiekl, of New York, and his descriptions and conclusions
were published in Am. Jour, of Science (Vols, 36, 44 and 45} in 1843
and earlier. He described several species of the genera Paleoniscus
and Catopteris. His specimens were from I3oonton and Pompton.
Since that time numerons specimens have been collected by others;
we have a number among the specimens belonging to the survey. Mr.
L C. Russell has also made very extensive collections of them, and
placed them in the hands of Prof. J. S. Newberry, of Columbin
College, New York, from whom we may expect soon to bave full
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and complete descriptions of all the different species found in our
State.*

Footprints of various three-toed animals have been found in differ-
ent places in the sandstone; one was found by Prof. Gule, of New
York, at Pompton, and noticed in Silliman’s Journal as early as 1840,
The specimen was in relief, and about 6 inches long. Other rather
indistinot impressions were found near Boonton by different persons,
and others in the quarry near Milford. In 1867 a slab of stone was
found in the brook near Tumble Station, on the Belvidere Delaware
R. R., on which there were tracks in order, as if made by one animal.
They are three-toed, each toe about 3 inches long, and the tracks
somewhat in pairs. The specimen is in the cabinet of Rutgers
College.

Mr. I. C. Russell obtained a good specimen in relief from the sand-
stone near Boonton, in 1878. It is 6.2 inches long and 5.5 inches
wide. During the past autumn the survey has obtained several large
slabs of sandstone, with footprints, from the quarry of Mr. John
H. Vreeland, near Whitehall, in Morris county.t The slabs are now
in the Museum of the Geological Survey at Trenton. Two of the
slabs have the tracks in depression, and two others have them in
relief—that is, they are casts of the first. One of the slabs is 43 by 6
feet, and has on it 26 tracks, most of which have the toes from 3 to 4
inches long, but one of them has the whole track, 12 inches long.
The other slab is 5 by 7 feet in size, and 25 tracks can be counted on
it; most of these also are small, but there are two large tracks which
appear as if made by the same animal, and are. 3 feet apart. Great
numbers of such tracks have been found in the sandstone of the Con-
necticut valley, and a special study was made of them by Prof. Ed.
Hitcheock, of Amherst College, Mass. The results of his work, “The
Ichnology of New England,” were published by the State of Massachu-
setts in a quarto volume of XII. and 220 pages and 6O plates, and the
Ichnological Museum at Amherst College is filled with his specimens,
Our fossil footmarks are of the same general character, and probably
of the same species.

* By the generous asaistance of EL. W. Crane, of Boonton, u fine suite of these
dossil fishea was secured for the museum of the Geological Survey at Trenton.

T These specimens were obtained through the generous assistance of . W. Crane,
of Boonton, and were quarried by F. Wilson Van Duyne.
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There is much still to be done in the study of these interesting
fossils; but one conclusion may safely be drawn, which is that the
formation is altogether of fresh-water origin.

The sandstone and shale rocks are all in uniform layers, and with
a prevailing dip towards the northwest ; and none of it dips regularly
towards the southeast. The variations from the regular dip are
limited in extent; and the change in direction is not more than a
quadrant on either side. - A section taken along the Delaware river,
from Trenton to Milford, which is a distance of 30 miles, shows a
uniform dip towards the northwest of from 5° up to 20°, and with an.
average of 15°. A section following up the Raritun river, and
onward towards the northwest, shows o northwest dip, averaging 8°,
for a distance of 9 miles, when the dip changes to the northeast, and
so continues through the remaining 14 miles of the formation in that
direction. A section following in a northwest direction across the
formation in the basin of the Passaic, shows nearly the same change
with that in the Raritan section. The prineipal changes of dip appear
to be, in some unexplained way, connected with the direction of the
trap ridges, and are near them.

TABLE OF DIPS OF THE RED SANDSTONE.

I —S8ection along the East Bank of the Delaware, from Trenton to Milford.

DIRECTION. AMOUNT, = ROCK. LOCALITY,
N.60° W, ‘ 259-27° ISandstone.  |Trenton, near Cadwallader place.
N. 8° W. [ 10°-12® |Sandstone. Walton & Bros quarry, Greensburg.
N. N. W. ' 10°-15° [Sandstone, |Green’s, Greensburg.

N.W. 15°-20° |Red Shale. [Titusville.

N. 35° W. | 22°-25° |Altered Shale.|Lambertville,

N.45° W,  20° Sandstone.  |Brookville.

N.25° W, 20° Sandstone.  |Prallaville. ({Old quarry.)
N.30° W, | 15° Altered Shale.|Raven Rock,

N.40° W, | 10° Altered Shale.|Point Pleasant.

N.15° W, | 15° Red Shale.  |Near Tumble Station.

N.45°W.' 5§°-8° Red Shale.  |Frenchtown to Milford.

N.46° W. | 20° Flagstone. Clark’s quarry, Milford.
N.60-70°W| 15°-20° |Conglomerate.|Pebble %luﬁ] N. W, of Milford.
N, 60° W, | 40° Conglomerate.{Johnson's Ferry.
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TI—8eotion along the Lower Raritan and the Central R. R. of N. J.,
Jrom below New Brunswick to Lebanon.

DIRECTION. AMOURT. ROCE. LOCALITY.

|
N4 W. | 10° Shale, Martin’s Dock, Raritan river.
N.15° W, | 5° SBhale. New Brunswick.
N.40°W, | 12¢ Bhale. New Brunawick.
N.40° W, | 10° Bhale. Five-mile lock. (Old quarry.}
N.20*°W. . 5° Shale. Between Bound Brook and Middle Brook.
N.0*E. | 5° Bhale. R. K. cut, one mile east of Somerville.
N.40° E. 87 Bhale. R. BR. cut, near North Branch,
N.S8°E. | 21° Shale. One-half mile 8, E. of White House,
North. 30° Bhale. One and a half miles W, of White House.

TIT.—Section from near Plainfild across the Trap Ridges and the
Valleys to Basking Ridge.

N. 80°W. | 16° Shale. Near Ambrose's brook, Samptown,
N.15° W, | 10°-15° |Shale. Old copper mine at Plainfield.
N.30°PW. | 8° Shale. Near Coontown.

N.76° E. | 30° Shale. Basking Ridge, N. W. of village.
N2 E |15 Sandstone.  Quarry at Millington.

IV.—8ection from Weehawken west to Green Village and the Highlands.

N.60° W, : 20° Sandstone. Weehawken.

N.20°W. | 15° Sandsione. Almshoure, Snake Hill,

N.20°W.  10° Bandstone, Newark, brownstone quarries.

N.60°W. | 7°-10° Sandstone. |Llewellyn Park. (Quarry.)

N.70° W, | 10° Sandstone.  Yost's quarries, bet. Firat and Second Mts.
8.8°E | 7° Shale, ‘O]mstead’s Mills, west of Green Village.

V.—8ection from Fort Lee on the Hudson west to the Highlands.

N.60° W, ' 38° Sandatone.  Fort Lee.

N.75° W. Gentle. |Sandastone.  |Near Closter Landing.

Westerly. . Gentle. [Sandstone, |Hohokus.

N.80* wW.  10° Bandatene.  |Paterson, Pope's quarry.

N.50°W. 10° Sandstone.  !Little Falls, Beatty’s quarry,

8. 80°W. 20° Sandstone.  [Pompton, Ludlam’s quarry.

5. 60°W. : 25° Shale. Pompton, near Ranaley’s hotel.

Northwest, . 7° Sandstone.  |Hook Mountain, John H. Vreeland’s quarry.
s, 70° W. . 8°-9° Bandstone. Rockaway river, 8. E. of Boonton.

K. 40°W, 2@ Gonglomerate.’Union Hill, Sufferns, N. Y.

Tle thickness of the formation appears to be very great. A well
in New Brunswick was bored into it 450 feet decp. Several wells in
Newark ave bored to depths of from 400 to over 600 feet, and one in
Paterson is nearly 1300 feet deep—all in red sandstone and shale. It
is assumed that the materials of the rock were deposited in horizontal
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layers, as sediments now are, and that these layers have since been
raised on their southeastern edge or lowered on their northwestern
edge, 80 as to take the inclination they now have, and that, then, their
elevated edges have been worn off so as to leave the surface of the
formation as it now is. The thickness of the body of the rock becomes
a matter of trigonometrical calculation. The measure across the for-
mation from one side to the other may be treated as the hypothenuse
of a right-angled triangle; the dip of the strata constitutes one of the
angles of the same triangle, and the' leg opposite to the angle of dip
is the thickness sought. Calculated in this way the formation along
the Delaware should be 43,760 feet, or over 8 miles thick; and on
the Raritan and Passaic sections the thickness, estimated in the same
way, is 5179 feet, or a little less than one mile.

But this enormous thickness is not accepted by most persons, and
the question is considered to be an unsettied one.

The materials of which the rock is composed appear to have been
derived in the first place from the older rocks which lie on both sides
of the belt. The rock composing the southeastern margin of this
formation contains mostly grains of feldspar instead of quartz, as if it
had been made from a very feldspathic gneiss or granite, such as is
found in great quantities on that side of the formation. The rock
composing the northwestern side of this formation is remarkable for
containing fragments of magnesian limestone, such as is found in place
in the older rock formations on that side of the red sandstone belt.
In many specimens of the sandstone (brownstone) from this formation,
small fragments of red sandstone or shale are to be seen, as if the rock
were made of older sandstone which had been worn away in fragments,
grains and mud, and deposited anew to make this rock. Itis to be
remarked, too, that the stone containing magnesian limestone does not
extend more than a mile or two in from the northwestern boundary
in any case. There is also in one case at the Great Falls of the
Passaic in Paterson a conglomerate which contains some pebbles and
even cobbles of true limestone, In addition to the rock coniaining
gneissic pebbles and feldspathic grains along the southeastern margin
of the formation, there are several long outcrops of strata near the
middle of the formation which are quite light-colored with grains of
feldspar.

Just above New Hope, Penna., on the west side of the Delaware
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river, and nearly opposite Lambertville, magnesian limestone of the
Silurian Age is exposed in a belt of a mile or more wide, and 6 or 8
miies long. The red sandstone is on both sides of this belt of limestone,
and lying as the limestone does near the middle of the formation, it
gives reason to suppose that in other places also the older rock is not
far beneath the surface of the red sandstone, and that the latter rock
is not so thick as the calculations given would lead us to expect.

The trap-rocks, which form the abrupt mountain ridges which are
so characteristic of this formation, are of igneous origin, and appear to
have come up from the interior of the earth since the deposition of the
sandstone and shales. They are true eruptive rocks, as can be seen in
many places where they have broken across the strata of other rocks,
but in general they appear to have found their way to the surface by
opening a passage between the layers of sedimentary rocks, rising until
they have reached their present position. And their prominence above
the surface is due to the rock being so much harder than the sand-
stones and shales, that the latter have been worn down and washed away
by the action of the elements, while the trap itself has been but little
affected by it, and now stands prominently above the red sandstone in
these mountain ridges. As the layers of red sandstone all dip towards
the northwest, the trap, in rising between them, has presented its out-
cropping edge towards the southeast, and now, when the sandstone is
worn away, these great bodies of trap present a series of almost per-
pendicular ledges on their southeastern faces, whilst their northwestern
slopes are comparatively smooth and gentle. This is well seen in the
Palisades along the Hudson river, and in the Watchung Mountains
west of Newark. The trap ridges are not continuous in long lines,
but are in crescent- form sections, of lengths varying from two to ninety
miles, and these, with scarcely any exception, have their convex sides
towards the southeast. The beds of sandstone and of the intruded
trap have the same dip, and it is remarkable that at the curved ends
of these crescent-shaped ridges the dip of the sandstone conforms to
their ourvature, so that at the northeast end the dip is southwest, and
at the southwest end it is northeast. o this latter statement some ex-
ceptions have been noted in the inside of the great curve of the
Hook Mountain, in Rockland county, New York, where the trap has
broken directly acrom the beds of stratified sandstone,

To acoount for the apparently great thickness of this formation, it
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has been thought that faults, ranning in the line of the strike of the
rock, have occurred, in which the rock on the northwest side of
the fault has risen, and that on the southcast side has sunk, and that
in this way we get a repetition of the same layers of rock. There is
so much uniformity in the color and composition of these rocks, they
being all either sandstone or shale, and the rock on exposed surfaces
decomposes so rapidly, that it is difficult to either prove or disprove
this theory. Along the Delaware, a few miles above Trenton, there
is a succession of stone quarries which have the general appearance of
being repetitions of each other—as if they had been made by a series
of faults which had brought the same layers up in the different quar-
ries, and careful search has been made for such faults, but they have
not been found. In the rocky cliffs along the Delaware, above Mil-
ford, several faults are to be seen, and they are all in the way to in-
crease the apparent thickness of the formation, but it is not possible to
determine the amount of the off-set. Similar faults have been observed
in the rock cuttings on the Easton and Amboy railroad, near Sidney
Church, in Hunterdon county. On the Central Railroad of New
Jersey, in the rock cuttings about a mile east of White House station,
faults are exposed. In the deep rock cutting on the New York and
Greenwood Lake railroad, just east of the Passaic river, there is a very
plainly marked fault, Slickensides are also to be seen in many places,
but there is nothing in the surface or on the adjoining sides to indicate
the extent of this movement.

Folds or curves in the strata are very uncommon, and the beds
themselves are of almost uniform thickness throughout. None are to
be seen along the Delaware. On the Easton and Amboy railroad,
near Sidney Church, there are some curved strata.

The oceurrence of magnesian limestone in the belt, at different places,
18 not favorable to the idea of the great thickness of the formation ; it
seems as if they might be like islands in a shallow sea, which project
above the surface, and show that in other places they are not far
below the surface. At various places along the northwestern edge of
the New Jersey belt, Silurian limestones are found in place, and the
sandstone overlies them, The same limestones are also to be seen
above the surface and extending six or seven miles southeast into the
red sandstone belt, and cross-wise of its strata, near Clinton, in Hun-
terdon county, The same stone is also to be seen on the west side of

C
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the Delaware, near the middle of the belt, in a long strip which runs
mauny miles towards the southwest. The boring of the deep well at
Paterson is watched with much interest, to see if it will not prove
something in regard to this question of thickness,

From the change in the dip of the strata near the trap-rocks, as well
a8 from the great depth of the earth® down to the solid rock, inside
the curves of some of the crescent-formed trap ridges, it has been
questioned whether there have not been local changes of level in the
surface of the sandstone during and since the eruption of the trap-rocks.

The facts thus far collected and stated would lead to the conclusion
that this formation has been deposited first from materials on its
borders, and chiefly from those on the southeastern side; that it has
formed slowly, and through a very long period of time, and that in
the course of its deposition there has been a slow and long-continued
subeidence of the land on its northwestern border, and an equally long-
continued elevation of the land on its sontheastern border, In this
way the strata, which were originally horizontal, would be tilted up
80 as to dip towards the northwest, and their out-cropping edges would
be exposed to the weather and would be liable to be worn off, and
their abraded material would be carried forward towards the north-

_west to be deposited again, and thus to form new beds of the same
kind of rock. The new beds would extend farther towards the north-
west, thus widening the formation in that direction, and covering
ground where the lower beds which have their out-crop on the south-
east, border are entirely wanting.

The trap rock has evidently been intruded into the red sandstone
after the deposition of the latter was complete, for the over-lying
sandstones are altered by the trap-rock near them as much as the
under-lying ones are, and besides, no fragments or pebbles of trap are
found in any beds of the sandstone, shale or conglomerates of this
formation.

After the close of this period of time, the high ground southeast of
the red sandstone must have undergone a gradual subsidence, during
which the plastic clays of the Cretaceous age must have been deposited

* At the farm of Judge Lathrop, in the Great Swamp, in Morris county, an iron
pipe was driven 165 feet without reaching the rock, though the basin in which it
lies has solid rock on all sides, nearly as high as the surface of the earth where
the well is bored, and this basin has either been worn out to this depth, or the selid

rock has sunk down when the trap was thrown out.
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as we now find them, in the same fresh-water basin with the red sand-
stone and over-lapping the latter. This is apparent from the absence
of marine shells and all calcareous matter from ther, and the great
abundance of trees and fresh-water vegetation still to be found in
them, It was not till the time of the clay marls and green sands of
the Cretaceous age that this southeastern ridge had sunk low enough
to admit the salt water and the marine animals and plants which char-
acterize that age, and which we now find over-lying the plastic clays ;
and the clays which must originally have been deposited in beds which
were level, or dipping towards the northwest, are now found dipping
towards the southeast at an angle of less than one degree.
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LIST OF IRON MINES IN NEW JERSEY—WITH NOTES.

For six years, from the panic in 1873 to the autumn of 1879, the
iron mining industry of the State participated in the general business
depression of the country. It suffered more than some other branches
of industry, in consequence of the extreme dullness of the iron market.
Throughout 1873 and 1874 there was a general expectation that busi-
ness would revive, and the mining companies were in hopes that the
depression would soon give way to steady and profitable work. In
consequence of this the eontraction did not begin at once, and the min-
imum of production was not reached the first year of the panie. The
older and larger mines were kept in operation, although in all of them
there was at the outset a reduction in the working force. The effect
upon the work of prospecting and the opening of new mines was more
marked, and scarcely anything was done in these directions. In many
cases the working of the larger and more important mines was made
necessary by the terms of leases, or of contracts for the ore. One of
the first results of the contraction was the surplus in the labor market
in all the mining centres. The loss of work sent many elsewhere, and
there was a temporary check to the growth of the population, and in
some localities a diminution. A large part of the labor supply found
work in the anthracite coal fields of Pennsylvania, and in the mining
camps of the far West. The price of labor fell over 100 per cent,
The dullness in the iron market led to greater economy in mining,
and the expenses per ton were much reduced. Notwithstanding these
economies in production, the extremely low prices for ore and the
slack demand compelled the suspension of many old mines, which had
struggled along in hope of better times, and stopped nearly all further
developments in new localities, To show Low general the suspension

| was, of the 200 mines and ore localities given in the list in the report
} of the Geological Survey for 1874, only 30 kept in operation through-
out the whole period of depression. Ores low in phosphorus and suit-
able for the manufacture of Bessemer steel, found sale at low prices.
Rich ores also met with a steady demand. Others failed to sell at
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any remunerative price. The gradual decline in the production of

our mines appears in the following statistics the several years from that
of 1873 onward :

In 1873 the product was.....occoiiirvviiiirree e e 665,000 tons.
41874 ¢ O e v e ressnenscnennenn 525,000 ¢
“1876 B e s e rne e 090,000
‘1878 it s e e e 410,000 «

No attempts were made, either in 1876 or in 1877, to collect the
statistics, but from a careful survey of the field, and from estimates by
well-informed observers, the aggregate for 1876 was found to be con-
siderably below that of 1875. And the lowest point in the scale of
production was reached in the years 1876 and 1877. The next year
witnessed a slight increase. While there was no buoyancy in the
market the demand was steady and the mines had attained to a min-
imum in the cost of working, Such was the condition of ounr iron
mining industry at the beginning of the past season, and when the
business revival began to manifest itself in the rise in the price of iron,
The rapid growth of prices and the i mcreasmg demands of the market
during the late summer and autumn, were soon felt in the mines. The
companies at work sought additional help, and soon began to increase
their output of ore. Wages advanced slowly, and labor found a ready
market. The greater demand for ore started up many of the old
mines and gave a new impetus to the work of prospecting and explor-
ation, The general result is already well known to the public, but it
can hardly be fully appreciated outside of the iron ore district. There
is an active inquiry about mining localities, such that it cannot be at
once answered.

Wages are 35 per cent. above that of 1876 and 1877, and there is
a demand for additional labor, notwithstanding the very general intro-
duetion of labor-saving appliances and machinery. And men are
returning from the West and from the coal mines to their old homes,
The working forces have in many places been doubled and even
trebled. And the monthly production of the mines during the past
few mouths is probably three times that of the early part of the year.
The increased production appears in the sum total of all the mines of
the State. 'This aggregate amounts to 488,028 tons, or 78,000 tons
more than in 1878. 'The increased activity is apparent in the accom-
panying details of localities. Nearly all of our larger mines are either
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working or are being re-opened and put in working condition, And
many of the places, which can hardly be called mines, are being exam-
ined and tested as to their capabilities.

It is highly probable that all of them, which can be profitably
worked, will be in operation in 1880, and that the production of the
iron mines of the State for that year will be equal to, if not greater
than that of 1873.

At the commencement of this new era in the history of our mines, it
has been deemed opportune and desirable to report on the condition
of the iron-mining industry of the State. The subject is one of im-
portance to our own citizens generally, and of special interest to those
in any way engaged in the manufacture of iron, and in the mining of
iron ore. The labor of collecting material for this report has been
diffienlt on account of the activity causing constant changes, so that
scarcely any two consecutive days would exhibit like conditions.
Again, many of the mines were not in a condition favorable for ex-
amination. Some were in process of being unwatered, others were in
different stages of preparation’ for working. The greater part of the
district has been traversed, and by personal examination supplemented
by information from reliable correspondents, those details have been
gathered and here given, which show the present condition of the
mines. An attempt has been made to get the names of owners and
lessees, and the dates of working, but there are many cases in which it
was not easy to ascertain these facts. The prominent geological
features of the newer localities have been briefly noted, as also the
peculiarities of the ores. "Where mines have been described in pre-
vious reports of the survey, the references have been given and such
notes have beeu added here as to supplement the former descriptions.
Of the older and well-known mines very little is said, excepting the
facts as to working. In short, this report may be regarded as supple-
mentary to those of previous years. The following list of mines and
localities where ore has been found in workable quantity precedes
their descriptions. This list includes nearly 300 numbers, or what
may be termed mines and ore openings. The list in the report of
1873 had about 200. The increase in the number is due in part to a
new mode of counting, whereby such groups s Oxford Furnace, Iron-
dale and Ringwood are resolved into individual mines, and in part to
new localities. The number of the latter, which were not mentioned
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in the report for 1873, is not large, as an inspection of the detailed
descriptions will show. The arrangement in the list conforms to the
division of the Highland Range of Azoic Rocks into four parallel
belts, known as the Ramapo, Passaic, Musconetcong and Pequest.
This division was made in 1873, and the boundaries as then described
are here reprinted. The arrangement in these four belts is convenient
for reference, although a provisional one, and one which may be su-
perseded by the results of a more detailed survey of the district.

1. RAMAPO BELT,

This belt begins near Peapack, in Somerset county, and extends on
in a northeast direction by Pompton to the State line, and in New
York, to and beyond the Hudson river. It is about 2 miles wide
at the southwest, and at the New York line its width is § miles,
Mine Mountain, Trowbridge Mountain, the low mountaing befween
Denville and Boonton, the mountain extending from Boonton to
Pompton, and the Ramapo Mountain, are all in this belt. Its south-
east border is defined by its meeting the red sandstones and con-
glomerates of the Triassic Formation. Its northwest border is marked
by a characteristic white, crystalline limestone, containing serpentine,
in graing, in large masses and in fibrous forms known as chrysotile.
There are outerops of this limestone near Mendham, at Turkey Moun-
tain, north of Montville, near Wynokie, near Monks, and at the old
Blue Mine, Ringwood.

2. PASSAIC BELT,

The Passaic Belt is the next belt to the northwest, and the line just
described is its southeast boundary, It begins at Clinton, in Hunter-
don county, at the southwest. Its breadth is nearly uniform, and is
about 5 miles. It is bounded by the red sandstone and conglomerate
of the Triassic Age from Lebanon to Peapack. Nearer Clinton the
magunesian limestone adjoins it on the southeast and south. The
northwest border is marked by a continuous valley. This valley
begins at the Spruce run, north of Clinton, where its first eastern
- branch comes in, and follows up the valley of that branch, and over
into German Valley. Thence the Berkshire, Longwood and West
Milford Valleys are the parts of this long depression. No crystalline
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limestone has been found in this belt, but it is distinguished by its
rich mines of iron ore,

3. MUSCONETCONG BELT,

The valley above described, as far as it goes southwest, is the south-
east boundary of this belt. From the Spruce run to the Delaware
river it is bordered by the newer limestones and sandstones. The
northwestern boundary is marked, as it runs from the Delaware, by
Lower Harmony, up Harker’s Hollow, and over the mountainous
divide near Mount No More to Oxford Furnace ; thence up the valley
of the Pequest to Vienna, and then up Bacon creek to Warrenville
and Alamuche; along the east foot of Allamuchy Mountain aud east
of the Cranberry reservoir and the Roseville iron mine to the high
dividing ridge between the streams running into the Musconetcong
and those running into the Wallkill ; from this divide it deseends into
the valley of the Wallkill and follows along the east border of that
valley by Franklin, Hamburg and Vernon to the New York line.
Musconetcong, Pohateong, Schooley’s, Hamburg, Wawayanda and
other mountain ridges are in this belt. It ends near Newburgh, in
New York. It is 6 to 8 miles wide, including several long valleys of
maguesian limestone. No erystalline limestone has been found in it,
in which respect it differs from the belt next adjoining it on the west.

4. PEQUEST BELT,

In the Pequest belt are included all the Azoic rocks northwest of
the boundary line just deseribed. It extends across the State from the
Delaware to the New York line. Its northwestern edge is overlaid
by Paleozoic rocks. Marble, Scott’s, Jenny Jump and Pochuck
Mountains are in it. Its greatest breadth is about 3 miles, Crys-
talline limestone is very abundant in this belt, And it is also char-
acterized by its rich zinc mines, and by its iron ores cortaining man-
ganese,

The order of description in the belts is from soutliwest to northeast,
and according to the political subdivisions of townships and counties.
The townships have been given as fur as it was possible to do so. In
a number of cases the veins of a mine cross these political boundaries,
The locations of the working shafts have determined the township in
these instances,
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The list of mines is believed to be complete. There may be loeal-
ities where openings have been made years ago, which are not inclu-
ded in it. And the recent impetus to prospecting throughout the
whole district is so great that some new openings may have been
omitted.

The description of the hematites and limonites follows that of the
magnetic ores. And the order of arrangement is from southwest to
northeast, beginning at the southeast and proceeding towards the

northwest.
RAMAPO BELT.

Mines.—Bernardsville, Janes, Connet, Beers, Taylor, Cole farm,
Kahart, Lanagan, De Bow, Juackson, Ryerson’s De Bow, Beam,
Brown, Kanouse, Butler.

Bernardsville, Bernards Township, Somerset County.—There have not
been any further developments at these locslities since the report of
1874,

Janes Mine, Bernards Township, Somerset County.—This mine has
not been worked in many years.

Connet Mine, Mendham Township, Morris County.—The. Connet
Mine has been idle for three or four years.

Beers’ Mine, Hanover Township, Morris County.—The Report for
1878 contained an analysis of ore from the farm of John H. Beers,
near Morris Plains.  According to recent information from the owner,
the place is leased to Judge Wood, of Dover, and two additional
openings have been made. And altogether there have been thirty
tons of ore mined and shipped to Rockaway, where it has been used
in the Wilson Turnace. No regular vein has been struck. The
deepest shaft is down 25 feet.

Taylor Mine, Montville Township, Morris County—This mine has
not been worked for several years.

Cole Farm, Montville Township, Morris County.—The openings on
the Cole farm and the indications were described in the Report for
1874, Little work has been done since that time.

Kahart Mine, Pequannock Township, Morris County.—The Kahart
mine stopped in 1874. It was re-opened last fall and worked until
very recently, The extent of the late mining operations in it were not
learned.
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Lanagan Mine, Pequannock Township, Morris County.—This mine
has not been worked since 1874.

De Bow Mine, Pequannock Township, Morris County.—This mine
has not been worked since 1874.

Jackson, or Pompton Mine, Pequannock Township, Morris County.—
This mine has not been worked since 1874,

Ryerson’s De Bow Mine, Pequannock Township, Morris County.—-
Mining operations were stopped at this mine in 1874, Thereisa
strong probability that it will be soon re-opened.

Beam Lot, Pompton Township, Passaic County.—An old iron-ore
locality on the Beam lot, about 2 miles north-northeast of Bloom-
ingdale, was re-opened in 1875 by a New York company. Some rich
ore was mined from a shaft about 20 feet deep. The vein was said
tobe 4 or & feet wide. The place was abandoned shortly after the
re-opening, in 1875.

Brown Mine, Pompton Township, Passaic County.—No work has
been done here since the winter of 1874~75. A notice of it appeared
in the Report for 1874.

Kanouse Mine, Pomplon Township, Passaic County.—The old
Kanouse Mine, northeast of the Brown openings, has been idle since
1875.

Butler Mine, Hohokus Township, Bergen County.—This mine is on
Ramapo Mountain, 2 miles south of Ramapo Station, There has
been nothing done in the way of mining here since 1874, During the
summer of 1879 some surface work was done, and three veins were
opened by R. F, Galloway, of Sufferns, N. Y. They are from 3 to
10 feet wide. About 50 tons of ore were taken out.

PASSAIC BELT.

Mines in Hunterdon County—Large, High Bridge, Silverthorn,
Sharp, Emery, Old Furnace, Cokesburgh, Fisher, or Fox Hill, Sut-
ton, Pottersville, Bartles.

Morris County, Chester Township.—Pottersville (northeast), Rarick,
Langdon, Pitney, Budd & Woodhull, Topping, Samson, Hotel, Collis,
Creamer, Swayze, Cooper, Hacklebarney, Gulick, Creager, Hedges,
Dickerson, Creamer, De Camp, Leake, Daniel Horton, Barnes.

Randolph Tounship.—Henderson, George, David Horton, De Hart,
Lawrence, Dalrymple, Trowbridge, Solomon Dalrymple, Cooper,
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Munson, Lewis, Combs, Van Doren, Bryant, Connor Fowland,
Charles King, King, McFarland, Evers, Brotherton, Byram, Baker,
Millon, Randall Hill, Jackson Hill, Canfield’s Phosphatic Iron,
Black Hills, Dickerson, Canficld, Baker, Spring, Sullivan, Corwin,
Stirling, Hubbard, North River, Harvey, Hurd, Orchard, Erb,
Scrub Oak. '

Rockaway Township.—Johnson Hill, Hoff, Dolan, Washington
Forge, Mount Pleasant, Baker, Richards, Allen, Teabo, Mount Hope,
Hickory Hill, Swedes, Sigler, White Meadow, Beuch, Hibernia,
Beach Glen, Tichenor, Righter, Meriden, Cobb, Splitrock Pond,
Greenville, Chester Iron Company’s Mine, Green Pond, Howell,
Kitchell, Charlotteburgh.

Pequannock Township.—Botts, D¢ Camp, Decker, Gould, Stony
Brook, or Pike’s Peak.

Passaic  County.—Vrecland, Wynokie, Tellington, Rheinsmith,
Monks, Board, Hard, Little Blue, Little Red, Blue, Bush, Cannon,
St. George, Cook, Miller, Cooper, Peters, Hope, Winslow, Ward.

Large’s Mine, Clinton Township, Hunterdon County,—The mine
opened by the late John K. Large, on the Hoffmun place, west of
Round Valley, has not been worked since 1875. The veins were
narrow, Several hundred tons of ore were mined.

High Bridge Mines, High Bridge Township, Hunterdon County.—
These old and well-known mines have been described in previous re-
ports of the survey. The line of shoots is held by two owners, John
Kane on the west und the Thomas Iron Company on the east. The
property line runs a northeasterly course, und cuts the vein in such a
manner as to give the upper shioots towards the southwest to the one,
and the deeper portion of the ore as well as the northeastern end of
the vein to the other. The former, or Kane property, was worked
until June of this year by the late John K. Large, of White House,
The Thomas Iron Company stopped work last April, and the mine is
partly filled with water. Llewellyn James, the superintendent of the
company, is raising a little ore from above the water line.

The several openings, extending from the public road—northeast-
ward to the end of the hill—and to the Chester railroad, are at least
a half a mile in length. And the deepest of them are down 200 feet’
below the surface of the hill. They show very plainly the shoot
structure and u series of shoots, which run more towards the east than
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the general trend of the ore, . e, they are oblique to the course of the
vein. The piteh is towards the east—northeast—and is steeper at the
northeast end of the hill than at the southwest. The workings of
Mr. Large discovered three and four parallel shoots, side by side,
separated by thin rock masses. As to details: the deepest shaft on
the Large lease is near the road, and is 105 feet vertical, then inclined,
on the slope of the foot-wall. A few rods north—northwest of that
one, and at the south end of a large shoot—there was a shaft 70 feet
deep. Parallel to this shoot were three others, one of which measured
55 feet across. Ii was worked by both lessees. The width of these
shoots nowhere exceeded 100 feet, and the deeper workings stop at
their lower edges. It is said that no one of them pinched out, but
became thin—1 to 2 feet. The pinches were due to the rolling of the
foot-wall, becoming flat, and so cutting out the vein. A great deal of
ore was found near the surface and worked in open pits. Whenever
the property line was reached, the working was transferred to the
Thomas Iron Company. In their mining operations the shoot struct-
ure With its gccompanying pinches has been found to continue north-
east, and as deep as they have worked. On account of it the mine
bas presented widely differing prospects, but a judicious system of
working, recognizing the pecaliarities of structure, has succeeded in
finding new shoots, and in making the mine a productive and valuable
one, In some of the older open pits on the north eud of the hill the
wall rocks show the pitch very distinctly. It is on an average at an
angle of 60° towards the northeast. The dip is, in places, almost
vertical, or at a very high angle towards the southeast. There is a
tunnel at this end of the hill running into an old open working, but
the mining went 100 feet below its level, so that it has been of no use.
Had it started in lower down on the hill, it would have been deep
enough to drain the deepest workings, and it need not to have been
100 feet longer. Trial pits on the north foot of the hill have failed
to strike ore. It is possible that the shoots pitch down so miuch as to
get beyond the depth of any ordinary trial shafts. The annnal pro-
duct of these mines has been large, and the greater part of it has been
used at the works of the Thomas Iron Company, at Hokendaqua,
Penn,

Silverthorn, or Kane Openings.—The above name is given to open-
ings on the southern slope of a hill, near the school-house, one mile
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northwest of High Bridge. The property is owned by Jolin Kane,
of Elizabeth. The hill has been tested by several holes, of which
the deepest is not over 15 feet. In this one there appears to be a vein
several feet wide, and dipping to the southeast. The ore contains
pyrite and hornblende. The openings are not deep enough to show
the extent or probable size of the vein. The attraction about the
pits is positive, and amounts to 10—-40 degrees. Northward it is
negative.

The searches here were made several years ago, and no work has
been done since that time. The indications and the location so near
to railroad transportation are such as to suggest further exploration,
It was not mentioned in the Report for 1868 nor in that of 1873,

Sharp’s Mine.—A little mining was done on the farm of Morris
Sharp, 13 miles east of High Bridge, previous to the panic of 1873,
and at intervals up to last spring. One shaft is 50 feet deep.
There are several holes. The ore was said to be of good quality, but
the excessive amount of water made the mining expensive. The
engine-house is standing, but the engine has been removed.

Iimery Farm—On the farm of Geo. L. and A. Emery, 1 mile
east-northeast of High Bridge, there are two openings on ore. They
are about one-quarter mile northeast of the farm-house, and about
200 feet apart in a northeast and southwest line. The northeast one
is 25 feet deep. Here a vein of ore 2 feet thick was struck. It dips
to the southeast. The ore contains some pyrite and some hornblende.
Over 200 tons of it were shipped. The southwest opening is shal-
low, and 12 to 15 feet wide. The material here is a reddish, garneti-
ferous rock, containing some magnetite. Some of it was sent to
Uhlerstown, Pa., where it was used in blast furnace. It may have
answered as a flux. As¢ an ore it is very lean. The indications are
that there is a large body of it. Some work was done here in the
autumn of 1878,

Old Furnace Mine, Tewksbury Township.—~This mine has been idle
since the last notice of it—in the Report for 1873.

Cokesburgh Mine, Tewksbury Township.~~The Cokesburgh mine has
been idle for several years.

Fisher, or Fox Hills Mine, Tewksbury Township.—This locality was
opened in November of 1873. A notice of it was in the report for
that year. A sample of the ore received from the lessee, John D.
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Mills, M. D., of Rockaway, was analyzed, and the analysis published
in last year’s report. When visited in October, the main shaft was
down 25 feet. It is west of the first openings, which were made in
1873. There is much water in the shaft, but the pumping is conve-
niently done by water power working a 3 inch pump, The ore on the
bank contained a little pyrite and some hornblende. It is very hard.
According to the avalysis of last year it contains 57.5 per cent. of
iron, .59 of sulphur, and only .04 of phosphorous. No ore has been
sent away. The nearest railroad station is at Califon, 4 miles distant.

Sutton Farm, Tewksbury Township.—On the farm of George B.
Sutton, adjoining the Fisher place on the southwest, two shafts have
been sunk in searching for ore, The deepest is 22 feet deep. About
60 tons of ore were sent away from here to Allentown, Pa. These
openings are in & southwest line from Millg’ shaft, and about 100
yards from it.

Poltersville Openings.—Nothing further is known of these openings
than the description as given in the Report in 1873.

Bartles Openings.—Of these openings, also, there is no further
information.

Openings Northeast of Potlersville, in Chester Township, Morris
County.—The locality remains one of exploration rather than one of
supplying ore.

Rarick Farm.—This locality is not worked.

Langdon’s Openings—A line of attraction 1000 feet long, and
several trial pits and ore, are reported on a farm owned by Langdon
& Nichols, in Washington township, Morris county.

Pitney Farm.—This property is 1} miles from Hacklebarney, down
the valley of Black river. It is being explored by Cooper, Hewitt &
Co. It was not visited, Some of the red surface ore has been shipped
from Hacklebarney by the High Bridge railroad.

. Budd and Woodhull Mines.—These mines have been idle for several
years,

Topping Farm.—A. considerable amount of ore was mined here by
the Union Iron Company, previous to the panic, but the openings
have been filled up.

Samason Mine.—This mine is now idle,

Hotel Property—This property has not been developed into a mine.

Coltis Farm.—Like the last-named place, this one is yet to be fur-
ther tested.
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Creamer Farm.—The line of ore on the Creamer farm has not been
opened to any further extent.

Swayze Mine.—The Swayze Mine is held by the Chester Tron Com-
pany. It is idle, but is to be started as soon as miners can be found.

Cooper Fuarm.—A line of attraction is traceable on the property of
the late Gen. Nathan A, Cooper, from the Swayze Mine. According'
to report the place is about to be tested and the vein opened.

Hacklebarney Mines.—The uninterrupted and extensive mining at
Hacklebarney, since the Report of 1873, has developed such an extent
of ore on both sides of the Black river, that it seems proper to desig-
nate the several openings as mines rather than parts of one mine.
Northeast of the river there are five veins worked, although it is not
altogether certain that there are not more, as in most of the workings no
walls are found behind which there is no more ore. Near the river
there are three veins quite close together, so that the removal of the
intervening rock may be necessary as the drifting progresses in them.
The working in these open cuts and drifts has not yet gone much
below the level of the river. The amount of ore in the hill above the
water level makes the mining easy and economical. To the northeast
and on the hill the vein of the main open cut is cut by a tunnel which
runs into the hill a distance of 300 feet from the railroad track, along
the western foot of the hill, Beyond this point, and further north~
east, there are several openings. Some of them arein the old open pits.
To the east of these pits there are two whim shafts on two shoots of
ore, which appear to be southeast of the lines of strike of the open
cuts at the river. They are 36 to 40 feet deep. The most easterly
opening on the property is nearly a half mile from the river, measured
on the course of the veins.

On the southwest of the Black river the opening known as the
Coal House Cut is about 150 feet long and 45 feet deep, and the
breadth of ore in it is 40 feet, But the surface indications and dig-
gings show the existence of veins, both to the east and to the west of
the walls of the cut. The hoisting and pumping from this cut are
done by water power furnished by the river. The same stream is
used to compress air for a drill which is employed in this cat,

On the hill southwest of the Coal House Cut four openings are bei ng
worked. Tio of these appear to be on the same vein, The stratifi-
cation in them is very distinct, and the dip is 70° to the southeast..
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The strike is slightly undulating. In gencral, the strike of the.ore
on the southwest of the river is more north and south than that of the
veing on the east of the stream. The ore in these western openings
has a schistose structure, occasioned by the greenish mica occurring in
parallel and thin laminge and layers with the magnetite. The same
mineral oceurs in the ore of the openings east of the river, but not to
the same extent. The laminated structure is, however, common to
the ore from all parts of the property. The layers of mica are some-
times one-quarter to one-half inch thick, but more commonly they are
thinner. The magnetite ranges from onc-half inch upwards. Pyrite is
common to all the blue ore. In the surface specimens it i3 not seens
having disappeared through changes induced by atmospheric agencies.

The following analyses for iron, sulphur and phosphorus, were
made last winter. The samples were carefully selected, and are good
averages of the several parts of the mines.

[

NUMBER OF SAMPLE. f i ! 2 ‘ 3 ‘ 4
Metallic Irom.. ccorrercererenvcresrarinare 5572 57.46 5375 | 5748
Sulphur..... ccooiicivrirr ey 320 3.42 333 2.66
Phosphorus ..oocowivnievinsnnsninnnen: 0032 0,033 0036 - 0025

1. Southwest Hill, Open Cut.

2. Andrews’ Cut.

3 Bireh Tree Opening,

4. Wiggins’ Open Cut.

The agreement between Nos, 1, 2 and 3 are noticeable. No. 4 is
richer and carries less sulphur, and very little phosphorus.

The low percentage of phosphorus in the greater part of the
Hacklebarney ores admits of its use in the manufacture of Bessemer
pig metal. Owing to this character it has found sale, and the mines
have been worked steadily since our last Report in 1873. The com-
pletion of the branch of the High Bridge railroad to the mines has
facilitated greatly the work of transportation. The extent of the
openings is such as to give employment to a large force of men, and
at a number of points, and these mines are capable of producing an-
nually a much greater amount than at present mined. The product
for the year 1879 was 21,548 tons. They are now yielding 3000
tons of ore a month, and the company hopes soon to make the monthly
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output 4000 tons. The Chester Iron Company owns and works the
mines,

Gulick Mine—The Gulick Mine was worked by W. J. Taylor &
Co. until quite recently, when it reverted to the original owner,

Creager Mine—This place has not been worked lately,

Hedges Minc.—This mine yielded a Jarge amount of ore, which
was worked up in the Chester furnace. It is now idle.

Dickerson Farm.—The developments on this farm were discontinued
several years ago.

Oreamer Farm.—The Creamer farm lines have not been opened
into an ore-producing mine.

De Camp Mine.—No work has been done here since 1874,

Leake Mine.—This mine has been idle since 1869.

Daniel Horton Mine—This mine has been idle since the panic
began.

Barnes Mine.~~No work has been done here in several years,

Henderson Mine, Randolph Township.—This mine is idle.

George Mine, or Logan Mine.~~The Logan Mine is owned by A.
Pardee. It was worked for the Musconetcong Iron Works until it
stopped, in October, 1873.

David Horton Mine.—This mine has been idle since the beginning
of the hard times,

De Hart Mine~—The De Hart and Lawrence, or Gordon Mine,
have been leased recently by the Reading Iron Company. They are
now being re-opened.

Lawrence Mine—The Lawrence Mine was worked up to 1878.
There are three shafts, oneof which is 110 feet deep. Between themiddle
and the southwest shaft there is an offset in the vein ; and the shoots
are gaid to pitch towards the southwest. The line of vein on the Law-
rence lot is short, and the northeast shaft is close to the Dalrymple
property. John Moyse is superintendent of the mining operations
here.

Dalrymple Mine, or Carbon Mine—This mine was worked by the
Carbon Iron Company to 1876. The property is owned by Law-
rence Dalrymple, The lease has been sold recently to the Crane
Iron Company.  And this company has been at work three months
re-opening the mine, It was deseribed in the Report for 1873. Since

that publication a new shaft (known as No. 9) has been sunk near the
D
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line of the Lawrence property. It is about 70 feet decp on the dip
of the vein, which is at an angle of 70° towards the southeast. From
this slope there are working drifts both to the east and west. The
ore from it is fine-grained and rich, and has a tendency to a prismatic
structure.  Of the old shafts, Nos. 5 and 6 are said to be down nearly
300 feet. West of the latter the vein is faulted towards the foot wall
corresponding to the offset in the Lawrence Mine. The ore is carted
to Vanatta station and shipped to the company’s furnaces at Cata-
gauqua.

Trowbridge Mine.—This mine has been idle for several years.

Solomon. Dalrymple Mine—~—This mine has been idle for severral
years.

Cooper Mine—~This mine has been idle for several years.

Munson’s Mine—This mine has been idle for several years,

Lewis Mine, or Herrick Mine.~This mive has been idle for several
years.

Combs Mine—From E. Canfield, of Ironia, who is now working
this mine, the following notes were received : There are 2 shafts, 1 of
which is over 100 feet deep, and the other between 50 and 60 feet
deep. The latter is the working shaft. The vein has been opened
500 to 600 feet in length, It is about 10 feet wide. The ore con-
tains feldspar and is lean, yielding on an average 40 per cent. of metal.
The walls are hornblendic rock. The ore is carted 2% miles, to
Ironia, and is sent to the Lackawanna Coal and Iron Company’s fur-
nace at Franklin, where it is used with Spanish and other ores for
making Bessemer pig.

Van Doren Opening.—The place has not been worked since 1873.

Bryant Mine—"This mine is idle.

Conmor Fowland Mine.-—~This mine is idle.

Charles King Mine—This mine has been idle for about fifteen years.

King Mine—The King Mine, on the property of the Dickerson
and Succasunny Mining Company, is worked by A. Pardee.

MoFarland Mine—This mine is idle.

Tvers Mine.—This mine is idle,

Brotherton Mine.—The Brotherton Mine has been lately re-opened
by the Andover Iron Company. It is yielding now about 650 tons
a month. There are 2 small veins which are a few feet apart. The
mine is 200 feet deep.
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Byram Mine.—The Byram and Byram-Russell Mines continue to
be steadily worked by the Andover Iron Company. At present ore
15 being mined from the most southerly shaft, near the rond. The old
mine slope is 900 feet long. The vein averages 6 to 7 feet in width.
In consequence of the greater volume of water at the bottom of the
mine, it has been necessary to put in larger pumps. Formerly the
most of this water was held at 450 fect and raised from that depth.
A parrow gauge railway runs from the mine to Ferromont, carrying
the ore to the High Bridge railroad, whence it is sent to the company’s
furnaces at Phillipsburg.

Mellen Mine—The work of re-opening this mine has been very
lately begun by the Boonton Iron Works, under the superintendence
of Robert F. Oram, agent of the company. The ore is for the supply
of the company’s furnaces.

Randall Hill Mine.—~The Randall Hill Mine is steadily worked by
the Crane Iron Company. The ore is used at Catasauqua, Pa.

Jackson Hill Mine—The mining operations at this mine stopped
several years ago. The buildings and machinery have been removed.
It is reported that the vein had gone beyond the property line,
towards the east, and that the workings had reached that boundary.

Canfield Fhosphatic Iron Ore—The openings on this vein of
mixed magnetite and apatite have not been continued since the Report
of 1872; and there have not been any attempts to utilize the ore or
phosphate.

Black Hills Mine—This name is given to the veins which are
worked on the hill south of Dickerson Mine, and on the property of
the Dickerson Mining Company. The workings are in charge of
John M. Barnes, and the ore is sent to the furnace of A. Pardee &
Co., at Secaucus. There are four small veins, two of which are
worked by one slope. At no point are the workings down 100 feet.
The ore is remarkable for its Jow percentage of phosphorus and the
presence of white quartz. It is valuable for mixing with the rich
Spanish and other foreign ores for the manufacture of Bessemer metal.

Dickerson. Mine.—This old and well-known mine continues to be
steadily worked and is now producing at tHe rate of 2800 tons a
month. Since the Report of 1873, at which time it was held by the
Allentown Iron Company, it has been leased to A. Pardee, and is
worked uader the superintendence of E. S. Moffatt, M. E., of Stan-
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hope. A new slope was completed in November, 1878. It facilitates
greatly the raising of the ore, and increases the capacity of the mine.
Tt is about 900 feet in length,and the northeast heading is now north-
east of the old Dickerson mansion. The big vein and the side vein
on the hanging-wall are worked. The larger part of the ore goes to
the Musconetcong Iron Works, at Stanhope. It commands a ready
sale on account of its richness, and brings a large royalty to the own-
ers, the Dickerson Succasunny Mining Company. The product of the
mine in 1879 was 27,251 tons.

Confield Mine.—The Canfield Mine also belongs to the Dickerson
Mining Company. It was worked several years by I. Canfield.
It is idle.

Baker Mine—The mine of this name, northeasi of the Byram
Mine, has not been worked for several years.

The Baker Mine, until recently owned by Waterman & Scranton,
is on the same property, but further to the west. This mine is now
worked under the superintendence of A. Beemer, of Dover. It is 110
feet deep, and is opened on the vein a length of 225 feet. The ore
varies from 2 and 3 feet to 12 and 20 feet in breadth, and is, on the
average, 8 or 9 feet. The ore is rather lean, containing considerable
quartz and feldspar. The percentages of sulphur and phosphorus
are low, so that it is said to be suitable for Bessemer metal.

Irondale Mines—The group of mines owned by the New Jersey
Iron Mining Company, and commonly known as the Trondale Mines,
includes the following:

Spring Mine, Sullivan, Corwin, Stirling, Hubbard, North River,
Harvey, Hurd. Of these mines all are idle excepting the Stirling and

the Hurd, both of which are leased to the Thomas Iron Company.

The Stirling Mine shoot has been followed about 1500 feet on a
gentle pitch to the northeast. The average thickness of the ore is 6
feet. And the height of the shoot is now 90 feet. The mine is pro-
ducing about 1200 tons per menth.

The Hurd Mine was opened in 1872 by the Thomas Iron Company.
In 1874 a subterranean stream of water prevented working it to its
full capacity, and finally led to a stoppage. Similar difficulty was
met with in the Harvey and Orchard Mines. To relieve these mines
of the excessive amount of water, the Orchard and Irondale Adit was
projected. The following description of this work is by L. C. Bier-
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wirth, Mining Engineer and Agent of the New Jersey Iron Mining
Company.

The Orchard and Irondale Adit was commenced in April, 1877, by
the New Jersey Iron Mining Company, the Thomas Iron Company
and the trustees of the estate of J. C. Lord, with a view to draining
the Orchard and Hurd Mines at Port Oram, both of which at the
time were idle and full of water, In the Orchard Mine it had re-
quired 2 18-inch, 1 14-inch, and 1 8-inch pump, with & 4 feet 10-inch
stroke, and running 8 strokes per minute to keep the water; and at
the Hurd Mine it had broken in in the spring of 1874 with such
force as to drown the pumps.

The mouth of the discharging ditch connecting with the adit was
located at a point on the west bank of Rockaway river, 200 feet be-
low the “Three-Span” Bridge of the D, L. & W. R. R., and the
ditch and main adit have been carried up on the south side of the rail-
road a total distance of 3667 feet, the ditch being 983 feet and the
adit 2684 feet long and 5 feet wide, with a grade of about three-
quarters of an inch to 100 feet. The ground encountered has gener-
ally been coarse gravel, with numerous boulders and occasional beds
of quicksand, but no rock in place was met in the entire distance.
The drainage to the east and northwest, after the adit had been driven
some 1000 feet from the mouth of the ditch, became very marked,
and reached to a great distance. The work was carried on with 3
8-hiour shifts, and the greatest distance driven in any month was 184
feet in January, 1878, After the adit had been driven the above-
named distance of 8667 fect, which had been accomplished in April,
1879, the breast was still 420 feet distant from the Orchard pump
shaft ; but owing to the porosity of the gravel, the water had been
lowered in that shaft from 40 feet below the surface, at which level it
stood before the adit was commenced, to a depth of 64 feet 4 inches
from the surface, being within 10 feet of the point at which the adit
was cileulated to reach the shaft. The agent of Mr, Lord’s estate,
Mr, Robert F. Oram, determined to try the quantity of water which
the mine still made, and on starting to pump it out, found that a 14-
inch pump running 6 strokes per minute was more than sufficient to
keep the water.

The effect of the adit upon the Hurd Mine, which was still 1530
© feet distant, had not been so great, but still was sufficiently marked as
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to induce the Thomas Iron Company to put up powerful pumps and
take the water out in the summer of 1878, when the water in the
Hurd shaft had been upward about 20 feet. This season a branch of
the main adit was driven towards the Hurd Mine, a distance of 653
feet, from the diverging shaft at the end of the main adit. When
within 110 feet of completing this distance, a bed of quicksand was
encountered, causing much trouble and delay ; but as soon as it had
been cut through, the water in the Hurd Mine was very greatly de-
creased, so much so that whilst it had previously amounted to 300
gallons per minute, it is now only 80 gallons, making a saving of 50
tons of coal per month. The work on the adit has been suspended
for the present. When completed to the Hurd Mine, it will unwater
that mine at a depth of 94 feet from the surface of the old shaft.

The velocity of the stream in the main adit is 42.8 feet per minute
and its average depth 14 inches, with a width of 4 feet 8 inches in-
side of the timbering,

Orchard Mine—Work was resumed in the Orchard Mine Feb-
ruary, 1879, The adit carried away the surface water, so that it was
found that 1 10-inch pump running at 7 strokes a minute, would
raise the water, whereas, before there were 2 18-inch pumps, 1
14-inch, and 1 10-inch pump, with a stroke of 4 feet 10 inches, and
working 9 strokes per minute. The mine is now about 500 feet decp.
It is worked by the trustees of the estate of J. Couper Lord.

Erb Mine—The Erb Mine belongs to the Andover Iron Company.
It has been idle for 10 years.

Serub Oak Mine—This mine also is owned by the Andover Iron
Company, The vein is wide, and has been opened for over 1000 feet
in length. The ore is lean.

Joknson Hill Mine—The Johnson Hill Mine is the southwest
extension of the Huff veins. The hill is 100 feet approximately
above the level of the road, and the northeast shaft of the FHuff Mine.
It is not now worked.

Huyff Mine.—The Huff Mine was idle from 1874 until November
of the present year, when work was resumed by the lessees—the Ches-
ter Iron Company. The openings indicate a succession of shoots,
which pitch to the northeast, The deepest shaft is at the side of the
public road, and is 114 feet deep. The pumping here takes the water
from the other openings above it, on the hillside. The ore of these
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shoots contains some mica, which gives it a laminated structure. But
the bottom ore is more solid. The open cuts Ligher up the hill show
alternations of ore and rock, and do not reach a hanging-wall. To the
northwest of the main line of openings there is what is known as the
Hard Vein. The ore in it is lean and hard, containing quartz. The
mine is now yielding at the rate of 1000 tons per month.

Dolan Mine—The Dolan Mine is on the mountain northeast of
Mount Pleasant. It has not been worked to any extent; and it is
now idle.

Washingfon Forge Mine, Rockaway Township, Morris County.—The
adit to the Orchard Mine appears to have taken off much of the sur-
face water, which was formerly so troublesome at this mine; and the
work of pumping out the water and re-opening the mine las been
begun by John Brown, of Easton, Pa.

Mount Pleasant Mine.—The Mount Pleasant Mine has been going
steadily through the dull times. As heretofore, the greater amount of
ore is got in the castern part of the mine, and very little is done in the
west mine. The depth of the east mine is 600 feet. The thickness
of the ore is found to be greater at the bottom than it was at a less
depth. Since the stoppage of the furnaces at Boonton the ore has
been sold. The owners are the trustees of J. Couper Lord’s estate,
and the mine is in charge of Robert F. Oram, of Dover. Joseph
Richards is superintendent at the mine.

Balker Mine.—The Baker Mine was worked by the Allentown Iron
Company until in 1877. At the bottom the vein pinched almost out.
Borings 100 feet downwards and in the plane of the dip failed to dis-
cover any workable body of ore, and it was abandoned.

Richards Mine.—The Thomas Iron Company is working the Rich-
ards Mine. The southeastern vein is the larger of the two veins, and
from this one comes the most of the ore which is raised from the mine.
The ore is sent to Hokendauqua, Pa.

Allen Mine—~—The Allen Mine is owned by the New Jersey Iron
Mining Company, and is leased by the Andover Iron Company. The
shoots are found to be the largest to the northeast. Towards the
southwest there is more rock mixed with the ore between well-defined
walls, One vein is worked. A tunnel 60 feet long runs into it.

"The deepest parts of the mine are 250 feet below its level. From

this vein a tunnel was driven 300 feet across the strata, in search for
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the big vein of Mount Hope Mines. No ore was found. Mr. George,
the agent of the Andover Iron Company, is having a drift cut in the
eastern vein of the Richards Mine towards the Allen line, It will be
275 feet long to the property line. At the starting point the shoot in
the Richards Mine is large, and he hopes to follow the Richards shoot
on to the Allen property, and so find an eastern vein. The results of
these explorations will be of much interest, and important to all en-
gaged in mining iron ore as well as to geological science, The ore
from this mine is worked at Phillipsburg.

Teabo Mine.—The Teabo Mine continues to be worked by the Glen-
don Iron Company. The explorations in search for the Big or Taylor
Vein, which has been supposed to extend from Mount Hope across on
to this property, have failed thus far to discover it. The mine is
yielding steadily a large amount of rich ore. The general features of
the mine are about the same as when last visited.

Mount Flope Mines.—The Mount Hope and Hickory Hill Mines
are owned and worked by the Lackawanna Iron and Coal Company.
During the financial depression the Hickory Hill Mines were idle, as
also the Taylor or Tunnel Mine. The Elizabeth Vein was the only
one which was worked steadily. The mines on Hickory Hill are still
full of water. The Taylor mine is being put in order for work.
The aggregate produetion of the mines has been about 2400 tons a
month, but it will be doubled and trebled as soon as the arrangements
for increased mining operations can be made. The ore is sold.

Swedes Mine.—This old and noted mine, belonging to the heirs of
J. Couper Lord, has not been in operation since 1875.

Sigler Mine.—This mine is not in operation.

White Meadow Mines.—These mines are not in operation.

Beach Mine.—This mine is not in operation.

Hibernia Mines—The mine lots, or mines at Hibernia, are begia-
ning at the south end of the hill ; Lower Wood, worked by the An-
dover Iron Company; Glendon, worked by the Glendon Iron
Company ; Crane, worked by the Glendon Iron Company ; De Camp,
worked by the Glendon Iron Company ; Upper Wood, worked by the
Glendon Iron Company; Willis, worked by the Bethlehem Iron
Company.

The New Jersey Iron Mining Company owns the Lower Wood,
Upper Wood and Willis Lots.

NEW JERSEY GEOLOGICAL SURVEY



THE STATE GEOLOGIST. 87

The Lower Wood Mine is worked out to a depth of 250 feet below
the Hibernia brock ; the sink is about 400 feet deep. There are two
shafts and one incline. The latter is 600 fect long. The ore is raised
in cars running up the incline. A separate engine works compressor
for driving three drills. The company is erecting another to run an
additional number of drills. The Rand pattern is used. The work-
ing force has been largely increased lately, and Mr. George, agent of
the company, reports a monthly product of 4000 tons.

The Glendon Iron Company has been mining a great deal of ore,
and preparing for a larger output by the construction of a tunnel,
which serves for draining as well as for transportation.

The Bethlchem Iron Company is preparing to resume work in their
mine at the northeast end of the hill. The continued productiveness
of the Hibernia Mines is exhibited in the tonnage of iron ore, of the
Hibernia Mine railroad. This amounted to 99,123 tons in 1879,

Beach Glen Mine—This mine was not in operation from 1875 to
1879. During the greater part of the year it has been worked under
the management of the estate ‘of James Couper Lord, the owners.
The ore goes tv Boonton, Two veins have here been worked to a
depth of 100 to 130 feet throughout a distance of several hundred fect,
northeastward from the border of the old Horse pond. A peculiar
feature of these veins is their dip towards the northwest. It is very
steep, almost vertical. The veins are large. In the eastern there is
remarkable alternation of mica and magnetite, constituting a highly
laminated structure. A short branch road connects the mine with the
Hibernia railroad.

Cobb Mine—The Cobb Mine on the east side of the Splitrock Pond
is now worked for the supply of the Wilson furnace, at Splitrock.
It is producing 350 to 400 tons per month.

Splitrock Pond Mine—In the Report for 1874 there was a short
description of the mine at the head of Splitrock Pond. It was
worked a little while in 1875, During the past year operations were
resumed by Wm. 8. De Camp. The surface indications were care-
fully noted in a magnetic survey of the locality made in 1875. There
is a belt of strong attraction on the east side of the Charlotteburgh
road, and crossing the same northward towards the pond. It is about
300 feet long, and 100 feet wide at the southwest end, and about 50
feet wide at the northeast end, (near the barn,) At the southwest and
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-on the western side it is negative. Elsewhere it is positive. Going

southwest to the holes near the pond, the atiraction is very light.
And it does not appear to be continuous with that of the main belt.
Northeastward a light attraction is said to be traceable for a half mile,
along the line of the Charlotteburgh road.

Two veins have been opened. They are not more than 50 feet
apart, The pump shaft in the hanging-wall vein is 60 feet deep.
This vein is reported to be 14 feet across from foot-wall to hanging-
wall, (as workings have opened it,} with ore in the hanging-wall side.
In the foot-wall side of the vein, and for a breadth of 7 feet, there
are alternating strings of ore and mica. The foot-wall, or west vein,
has been opened so as to show a shoot of rich ore, which is 25 feet
high and 8 wide. A drift from the bottom of the shaft to the east
vein allows the water to flow into the sink in the latter. The ore
raised the past autumn has been shipped to the furnace of A. Pardee
& Co,, at Secaucus, where it has been worked into Bessemer metal.
Analysis of average ore from east vein, made at the Survey Labora-
tory in 1875, gave :

Metallic Tron ..ocvvcvrirricsnisinnesicinens s rnnss s vsnnere saeeeer. 63,389 per cent.
Phosphorus.......coiviiivnimn s e 0010900
Bulphiur. i s s e e 0068
THADIUM .ovcveein s ars sesne e st s ss rera v seneenss TIORE,

Grreenville Mine—There have been no further developments at this
place since 1873. The locality is one of exploration, and not produc-
ing ore.

Chester Iron Company’'s Mine.—Nothing has been done at this place
since the Report of 1873,

Green Pond Mines.—These mines were described in the Reports for
1873 and 1874. Since the latter appeared the failure of the Green
Pond Iron Mining Company has necessitated a change in the manage-
ment. For two years they have been worked under the superintend-
ence of Robert F. Oram, for the creditors of that company, Charles
E. Maxwell, trustee.  William V. Curtis has charge of the mines. A
large amount of ore has been mined, and the existence of large shoots
of ore has been demonstrated. The present operations are on the
south tract, or Wild lease, and in slopes Nos. 1, 3, 5 and 2, in order,
going northeast.

South Tract.—Here the ore has been found close to the surfuce, on
the east or lower side of the road, and not more than 200 feet from
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the ledges of conglomerate. In the trial pit south of the road to the
mines, the dip of the ore bed is 25° to 30° towards the southeast.
The pyrite in the ore undergoes decomposition quickly, causing the
ore to fall to pieces after a few months’ exposure. In the shafts north
of the mine road the vein is quite flat and the ore is pyritous, but rich,
It contains less mica and is harder than that of the mines to the north-
east, Some of the surface ore would need to be washed. The deep-
est of these openings on the south tract is 40 feet. There is no water
in them. Thus far they indicate a succession of shoots, which may
not be in the same vein.

Slope, or Opening, No. 1, is at the border of the swamp, Tt is the
deepest on the property, and is 300 feet long. The ore mass here
worked is 70 feet wide and 20 to 25 feet thick. An engine at the
head of the slope raises the ore and pumps the water. But there is
little water to be raised. Preparations are making to change the
track here so as to work down the ore, which crops out at the head of
the slope and under tlie engine-house, and which appears to be the end
of a lower shoot. The work here has not advanced far enough to
determine any of the dimensions of this newly-opened shoot.

Opening No. 3 is but a few feet north of and above No. 1. This
slope is 170 feet long, and the shoot of ore is 60 feet wide, or high,
and 20 feet thick.

Slope No. 5 is separated from No. 3 by 2 feet of rock. The Green
Pond Iron Mining Company took a large amount of ore from this
opening. It is not worked at present.

Slope No. 2 is northeast of the office, and 250 yards from No. 1.
The track is 250 feet long, descending at an angle of 30° towards the
northeast, on the bottom rock of the shoot. The dip of the foot-wall
here is 40° to the southeast. The breast of ore iz 20 feet wide, but
there appears to be a separate vein, 3 feet thick, on the foot-wall,
going back, under the slope. Further opening may prove the rock
under the track to be a horse which ends near the present heading.
The foot-wall is clean; the hanging-wall is not, but ore and rock
mined. Pillars of ore are left to support the latter, so that there is no
timbering. And there Is no water, except that from rains, The ore
is raised in cars by an engine at the head of the slope.

The ore of these several slopes is very uniform in character. All
of it contains pyrite, and nearly all of it has to be roasted before
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smelting. A greenish mica in it in thin layers, alternating with
thicker layers of magnetite, gives it a schistose structure.

The ore is loaded on cars at Slope No. 1, the terminus of the Green
Pond railroad, which connects with the New Jersey Midland railway
near Charlotteburgh, and is sold to Pennsylvania furnaces. On
account of the low percentage of phosphorus, it has been used in
making Bessemer steel.

The development of this property has been very interesting to the
Geological Survey, as it is one of the more recently opened iron mines,
and repeated visits have confirmed the first observed indications of a
great extent of ore. It is hoped that under its present skillful and
energetic management additional veins will be found, and several
large and enduring mines opened.

Howell Tract.—The lot adjoining the property of the Green Pond
Company on the north belongs to Monroe Howell. Attraction was
observed across ii ; and 50 to 100 tons of ore have been taken from one
trial shaft.

Kitchell Tract—The Kitchell tract is on the eastern side of the
Copperas Mountain, and adjoins the Howell lot on the northeast.
Two veins of ore were opened several years ago by five test pits, and
a small amount of ore was obtained. It is rather lean, and contains
some pyrite, resembling that of the Green Pond mines. The Green
Pond railroad runs near the eastern boundary line of the tract.

Charlotteburgh Mines.—The Charlotteburgh Mines belong in part
to Martin J. Ryerson.

‘T'he Bethlehem Iron Company worked here up to the commence-
ment of the panic. Harry J. Blackwell, of Newfoundland, did some
work after the Bethlehem company gave up the lease, and opened
two veins on the hanging-wall side of the old mine holes. The
mines are now idle. Analyses of these ores were reported in 1878.

Botts Farm.—There is nothing to add to the notice of this place as -
it was given in the Report for 1873.

De Camp, or Rockaway Valley Mine.—This mine was in operation
until shortly before the panic of 1873. It was worked for the Mus-
coneteong Iron Works, at Stanhope, and the total product was large.

Decker Farm.~=This locality is idle.

Gould Farm.—This locality is idle.

Stony Brook, or Pike's Peak Mine.—Notices of this mine have
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appeared in the Reports for 1868, 1873 and 1876. It possesses some
historic interest as having been opened by the London company morethan
100 years ago. It was worked a little about 18 years ago by Mr. Ryer-
son, and last autumn work was resumed. The vein is narrow, 2% to
3 feet wide, but the ore is rich, and of superior quality. Analysis of
a sample from Mr. Ryerson was made in 1876. [See Annual Report
for 1876, pp. 54, 55.] The locality is 1 mile from the Charlotteburgh
and Splitrock road, and 2 miles southeast of the former place.

Vreeland Farm.—Magnetic ore has been discovered lately on the
farm of Thomas B. Vreeland, 1 mile north of Charlotteburgh station,
and close under the conglomerate cliffs of the Kanouse Mt. Several
holes have been dug, of which the deepest is between 35 and 40 feet
deep. The ore is similar to that which is found in the mines at the
foot of Copperas Mountain, This new locality shows the existence of
a range of ore bodies and mines, in the gneiss rock, close to the Green
Pond Mountain conglomerate.

Wimnokie Mines.—No work has been done in these mines in many
years.

Tellington Mine.—A. notice of the Tellington Mine appeared in the
Report for 1874. The further developments have been very slight,
and the place is not worked.

Rheinsmith Farm.—Like the last-named, the Rheinsmith place has
not developed into a producing mine.

Monks Mine.—There is no report of this mine as being worked.

Board Mine—The mine here stopped before the late depression
began.

Ringwood Mines.—The several mines on the Ringwood Tract are
the Hard, Little Blue, Little Red, Blue, Bush, Cannon, St. George,
Cook, Miller, Cooper, Peters, Hope, Winslow and Ward. They are
owned and worked by Cooper, Hewitt & Co.

MUSCONETCONG BELT.

Mines in Hunterdon County, Holland Township.—Hager, Duck-
worth, Bloom.

Alezandria Township.—Martin.

Bethichem Township.—Turkey Hill, Swayze, Alpaugh, Wild Cat,
Church or Van Syckle, Rodenbaugh, Asbury, Miller.
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Lebanon  Township.—Banghart, Terraberry, Fritts, White Hall,
East Castner, Hunt or Pideock.

Morris County, Washington Township.—Sharp, Hann, Hunt, Stout-
enburgh, Fisher, Marsh, Dickinson, Hunt, Lake, Naughtright, Sharp,
Rarick, Hopler,

Mount Olive Township.—Shouse, Cramer, Smith, Lawrance, Mount
Olive or Solomon, Drake, Osbora.

Rozbury Township.—Hilts, Baptist Church, King, Gove.

Jefferson Township.—Davenport, Nolands, Hurdtown A patite, Flurd,
Lower Weldon, Weldon, Dodge, Ford, Scofield, Fraser, Duffee,
Shongum.

Warren County, Franklin Township.—Cline, Smith, Dean.

Washington Township.—Chapin and Lommasson, Lanning, Oxford
Furnace,

Mansfield Township.—Creager, Mitchell, Johnson, Bald Pate, Eg-
bert Church, Rockport, Shafer.

Independence Toumship.—Scarle, Bucks Hill.

Allamuchy Township.—Frace, Young, Pyle, Axford, Bryant, Ex-
celsior, Eureka, Haggerty, Brookfield or Waterloo,

Sussex County, Byram Township.—French, Smith or Cascade, Allis,
Hude or Stanhope, Wright, Silver, Haggerty, Lawrence, Gafney.

Sparta Township—Sickles, Goble, Boss, Sherman, Bunker, Ogden.

Hardyston Township.—Greer Farm and Franklin Iron Company,
Hopewell Forge.

Vernon Township.—Canistear, Tracey and Crane, Henderson, Wil-
liams, Ratherford Estate, Hunt, Wawayanda, Green, Welling,

Passaic County, West Milford Township.—Kimble, Budd and Hunt,
Scranton and Rautherford, Jennings and Rutherford, Clinton Tract,
Wallace, Squiers.

Hauger Mine.—The Hager Mine las not been described or mentioned
in any of the Reports of the Survey. It is on lands of Johu Hager,
1} miles west of Spring Mills, and on the southern foot of the Musco-
netcong Mountain. About 700 tons of ore were mined here by Hart-
pence, Van Syckel & Bird several years ago. Two shafts were sunk
to a depth of 40 feet. The ore found near the surface was weathered
and was of a rusty red color, It had lost the sulphur originally in it
in the form of pyrite. The ore from the bottom of the shafts and
workings shows the pyrite quite regularly disseminated through the
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mass. The Holland Mining Company has recently re-opened this
mine. John Jameson, superintendent, in a letter dated December
11th, says that in the lower shaft, at a depth of 60 feet, the vein is 7
feet wide and pitehes (dips) to the southeast. And there is much less
sulphur than there was at a depth of 50 feet. The company is now
shipping 20 tons of ore a day. By the first of the year they expect to-
have both shafts in working order, and to raise 50 tons a day. The
following analysis of a sample received from Mr. Jameson, indicates
the richness and quality of the ore:

ANALYSIS.
Metallic iromeiieisrammsrersnrnramresisrmostrsraari ssercristnessssnenas 56,13 per cent.
Sulphor...e., cree e beananinesenens 1209 «
PhoBPHOTUS .. cees srresress s snssnsrasnnesis e ssa s es st sa s seerarane 029 ¢
THARIUI. v evrereressneressrsrrarsennsnnsensscrmesseesnencsirssissnsrnse 84 4
Manganese, i ein i ienn e e e s eseses s NODE.

The percentage of sulphur is unusually large. The titanium in-
the form of titanic anhydride amounts to 1.40 yer cent.

Duckworth Farm.—This locality is one-half mile west of Little-
York, and near the foot of the Musconetcong Mountain. A hole was
dug here ‘about a hundred years ago. A few years since Mr, Duck-
worth sunk two shafts, one 50 feet deep, the other 25 feet. A thin
bed of ore was found between the guneissic strata. A sample of the
ore was analyzed, and found to contain 64.32 per cent. of metallic iron,
.0089 of phosphorus, and 9.92 of insoluble matter. The work of ex-
ploring was resumed last antumn. Thus far these searches are reported
as not very successful.

Bloom Farm.—In the Report for 1874 the Bloom openings weve
noticed under the head of “Little York Mine.” In the Report for
1875 an analysis of a sample of ore from P, C. Bloom was published.
The ore was lean, and contained 4.7 per cent. of titanic acid, and traces
only of phosphorus. Nothing has been done here since that Report
was published. The locality is on the southern foot of the Musconet-
cong Mountain, one mile west of Little York.

Martin Farm.—Magnetic iron ore is reported to have been found in
mining quantity on the farm of Wm. C. Martin, east of Little York,
and on the southern slope of the Musconetcong Mountain.

Turkey Hill, or West End Mines.—A short account of these mines
was published in the Report for 1874. During a very short visit to.
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them last antumn, the following notes were obtained from the super-
intendent, N. H. Heft: The mines were discovered and opened by
Mr. Heft in September, 1872. They have been worked withont in-
terruption to the present time, and they are now worked by G. M.
Miller & Co. and Daniel Runkel. Two veins are known, 60 feet
apart, but one only is worked to any extent. There are seven open-
ings on it, and two trial pits further east are now being sunk. The
course, or strike, is N. 75° East, and the dip is about 60° towards the
south-southeast. The walls are clean and straight, and generally par-
allel.  The rock of the foot-wall of the big vein is generally a dark-
colored gneiss ; that of the hanging-wall is a coarse crystalline gneiss.
The size of the vein varies somewhat on account of rolls in the foot-
wall. But they do not, in any case, cut out the vein, The vein runs
from 6 to 20 feet wide. At one place it was 40 feet wide, but in it
was a horse of rock, 8 feet across. Beginning at the west the several
shafts are located as follows: A slope 75 feet deep, connected with
shaft No. 1, which is 100 feet from it; from No. 1 to No. 2, 630 feet;
from No. 2 to No. 3, 380 feet; from No. 3 to No. 4, 340 feet. The
latter two are connected by underground workings. The others are
separate, Hast of No. 4, 600 feet, they are now sinking on the vein,
and also 3000 feet from the same shaft. Of the several shafts, No.
4is 75 feet deep vertical, then on the foot-wall, inclined, over 100
feet deeper. It is the deepest on the property. The company has five
Copeland & Bacon hoisting engines. The boiler-house is near No, 2
shaft, and has four plain cylindrical boilers. Culm is used for heat-
ing. They are now raising 1500 tons of ore a2 month, all of which
is sold to the Bethlehem Iron Company, and is used for Bessemer
steel. Between shafis 1 and 2,174 feet in length of the vein is worked
by Daniel Runkel, of Asbury.

Since the completion of the Lehigh Valley railroad the ore from
these mines has been shipped from West End station. The company
18 now construeting a branch railroad from West End to the mines.
The grade is such that cars can be run by gravity to the station. The
company is preparing to work the mines to a much greater extent than
heretofore, and under the energetic superintendence of Mr, Heft the
outlook of their mines is promising.

The Crane Iron Company is opening on the line of the Turkey Hill
Mine, northeast of the latter and near Bethlehem,
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Swayze Mine.—This mine also is owned by G. M, Miller & Co. Tt
was called the Bethlehem Mine in the Survey Report for 1873. Work
here was stopped in 1875, after reaching a maximum depth of about
90 feet. The present owners are re-opening it and getting ready to
work it again. According to Mr., Heft, there is a line of attraction
from this mine, traceable southwest, to the Turkey Hill Mines.

Alpaugh Farm.—A shaft 25 feet deep was sunk on the Alpaugh
estate, 1} miles from West End and southeast of the Swayze Mine,
and a small vein opened, but the volume of water was so great that
further exploration without an engine for pumping was impossible,
and the work was stopped.

Wild Cat Mine—~The Wild Cat Mine is near Bethlehem. It is
worked by Theodore Hoffman, of Clinton, who reports a layer of ore
about four feet thick; then rock, two to three feet thick; then ore
again—the lower stratum taking a turn gradually downward. The
depth of the opening is about 30 fect. The ore is shipped to the
Keystone furnace, Pennsylvania,

Church, or Van Syclkle's Mine.~This old mine is on lands of John
T. Leigh. It was worked last in 1875, by Cooper, Hewitt & Co.,
and the ore was smelted at Durham. The ore is remarkable on ac-
count of the large percentage of titanium in it and the traces only of
phosphorus.  The mine is two miles from the Easton and Amboy
railroad.

Rodenbaugh Mine—This locality has been opened since the last
report on the iron mines of the State appeared. The lease is held by
Theodore Hoffman, of Clinton. The openings are three or four trial
shafts, none of which are more than 25 feet deep. They are on the
crest of the Musconetcong Mountain, about 300 feet above the Asbury
depot and the Central railroad. At the most westerly shaft the strata
dip steeply towards the northwest; in others the dip is towards the
southeast. The hornblende in the rocks and mixed in the ore is
noticeable. Very little ore has been sent away.

Asbury Mine~This mine is on lands belonging to Daniel Osmun,
It has been leased lately to R. A. Laity and Edward Moyle, The
mine was worked many years ago. A tunnel, 100 feet long, runs in
the side-hill across the strata to the vein, and from that the workings
go down 130 feet below the tunnel level. Near the mouth of the
adit, or tunnel, there is a coarse crystalline granite. The vein in the

E
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bottom of the mine is said to be 6 feet wide. The vein is opened to the

south, higher on the hill, in several open cuts. The ore and the rock

assoeiated with it, both contain hornblende. The strata dip about 60°

' to the southeast. The ore is lean, When visited, Messrs. Moyle and
Laity were preparing the mine for work, so that it was not in a favor-
able eondition for inspection. It is so conveniently located for work-
ing and so near to the railroad that it can be worked profitably, if there
be a vein of good size and carrying a fairly good ore.

Miller Farm.—Messrs. Laity and Moyle have leased this property
also, and have begun exploring it further. They report two small
veing. The locality is one mile southwest of Glen Gardner.

Banghart Mine.—This mine is now held by Theodore Hoffman,
who reports the shaft as 35 feet deep and on a vein of good ore,
which is 3 feet wide. As this place is one mile only (northeast) from
Glen Gardner station on the Central railroad, it is convenient for
transportation,

Terraberry Farm.—As the last report on iron ores did not mention
this locality, it is here given, although it is now idle. It is less than
a mile south of White Hall, Hunterdon county. The openings are
little more than test pits. The ore is lean and mixed with mica and
hornblende,

Frilts Farm—Alvey Gray's Farm.~The Saucon Iron Co. is lately
reported to have leased this property and begun work on it. Itisa
half a mile southeast of White Hall. The ore on the bank at the
time of a visit in 1875, was lean. Up to that time only about 4C0
tons of ore had been taken out of the shaft.

White Hall, East.—The locality thus named remains idle.

Castner Farm.—Some ore has been mined on the farm of Adam
Castner, on the brow of the mountain and three miles northwest of
White Hall.

Hunt, or Pideock Mine.—This mine is not worked. At a recent visit
some ore was seen on the bank, It is lean. There is a positive
attraction of 10° to 20° about the main opening, which is 100 feet long
from east to west, and east of the old mine holes. A horse whim was
used for hoisting the ore. The opening was free from water 35 feet
down. The mine is nearest to the canal at Port Murray, but the road
is very hilly.

Sharp’'s Mine, Pleasant Grove—Work stopped at this locality in
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1874. About 50 tons of rich ore were taken out from a narrow vein.
The shaft had reached a depth of 60 feet.

Hann Farm.—On the farm of Wm. Hann, northeast of Pleasant
Grove, mining has been done at, intervals by two distinet parties. Very
recently the property has been leased by Wm. W. Marsh, and the ore
has been uncovered in two shafis. At the southwestern openings, made
by Marsh & Trufant, the vein was thin and dipped gently towards the
south. Towards the northeast, A. H. Seam & Co. worked up to 1875,
and W. W. Marsh, of Schooley’s Mountain, after that time. The
amouat of ore taken from this opening was estimated to exceed 5000
tons. The strike of the vein is a fow degrees south of west, and the
dip is about 30° towards south-southeast. A succession of open pits
were dug in working the two parallel veins. The ore of the foot-wall
vein is brownish ; that of the other vein is bluish. Grains of feld-
spar give the mass a speckled appearance.

An analysis of an average sample was made since the mine has been
re-opened. It shows the following percentages: of

Metallic i00m v viiiiiicecnresesresis sresere seees sesr s renstsseesenn 56.970 per cent.
BUIPRUT. ettt it iie e ecarscsrerersesessssoase s enessn s eersanen e 0.088 «
Phosphorus .. v 0367 0
MANZANEIC. (oovsiirreerrrererariesnrires e sene sassen sorms s oo ben none.

Titanic aeid. ........ S re e rseses et a s r et s s an e 1.060

Hunt Farm.—~Ore was found in digging a well and a cellar on the
farm of H. Hunt, one mile southwest of Schooley’s Mountain and
near the Pleasant Grove road. An exploration is about to be made to
test the locality,

Stoutenburgh Mine.—The Stoutenburgh Mine was idle from 1873 to
1877. The total product in the first working period was 6000 tons,
and a depth of 115 feet was reached. The vein at the bottom was cub
out to a width of 2 feet when the lease was given up. In 1877 Mr.
Stoutenburgh began prospecting for other veins, and up to the present
time he bas sunk nine trial pits, and has found ore in each one of them,
What may now be termed the mine is several rods southwest of the old
shafts. In the main shaft the ore was struck 7 feet beneath the sur-
face of the ground. This shaft has a vertical depth of 22 feet, and
then descends on the foot-wall, towards the southwest, 70 feet—in all
over 30 feet. From the shaft the ore has been worked out each way
by drifts, one of which connects with a second shaft, 35 feet distant,
The westerly drifts have opened a lean ore, consisting of magnetite in
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a granitic rock, and it has varied from 1 to 3 feet in width. Towards
the east there is more regularity in the structure, and the vein attains
a maximum thickness of 7 feet. The dip is towards the southeast,
but is steeper as it gets down. The foot-wall is fairly defined, but
there are traces only of a hanging-wall. The rocks are much disinte-
grated. In the eastern shaft, which is 35 feet deep, the rocks are
harder and the vein is 6 feet wide.

There is considerable water in the mine, and a small engine is in use
for pumping and for hoisting the ore. On account of the disintegrated
nature of the ground, the ore can be picked out. Some of the finer
ore has to be washed to remove the earth. There is some feldspar
mized with the magnetite. It is carted to the High Bridge railroad
at German Valley, and shipped to Allentown, Pa.

Mzr. Stoutenburgh found a vein 5 feet wide of lean ore, at a depth
of 22 feet, in a shaft a few rods east of the old mine. On account of
a scarcity of hands, the further sinking in this shaft has been deferred
for the present, until it may be needed. On the west of the old mine,
and on the west side of a lane, there is a shaft 35 feet deep, in which,
at the bottom, the vein is 3 to 4 feet wide and bounded by good walls.
The ore is rich. Drifts each way about 30 feet long have opencd a '
length of 70 feet on this vein.

Tn the fields east of the mines there are two main belts of negative
attraction, which extend northeastward to the publie road. The
attraction varies from 5° to 35°. Much float-ore has been picked off
these fields. Tt is possible that they indicate the easterly extension of
the vein of the old mine. Their development is awaited with interest.

Fisher Mine.—This mine has been known as the Beattystown Mine.
It was first worked by the owner, J. B, Fisher; afterwards by Wm.
W. Marsh, of Schooley’s Mountain, until the depression in the iron
ore trade caused the suspension of operations, since which time it has
been idle. Several thousands of tons of red ore were taken out of a
large open cut, and shafis sunk at each end of the opening, one of
which was 140 feet deep, and penetrated a rich ore, but containing
some sulphur. A large body of ore is still in the mine, and in sight.
From the mine to the railroad depot at Hackettstown the distance is
four miles.

Marsh’s Mine.—The mine on the farm of Wm, W. Marsh, near the
Schooleys Mountain House, was opened in 1855 and worked. for a
short time, and yielded from 3000 t6 4000 tons of ore. Again in
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1872-3 it was in operation. The first mining was open cuts in the
surface ore. In the shaft sunk in 1872-3 a vein 3 to 4 feet wide was
found, dipping to the southeast. The ore was rather lean, and con-
tained quartz. Some observations with the dipping needle, made at a
recent visit, zhow both positive and negative attraction about the mine
and a belt of attraction towards the northwest; and these run west-
southwest. Several tons of surface ore have been picked up from the
adjoining field. The indications are very good, and the mine is soon
to be put in working order. An average sample of the ore was lately
received from the owner, Mr. Marsh. It has been examined, and con-
tains of

Metallic iron.vuviiririscesc e isieinns crecssnniessssces e 87,620 per cent.
Bulphur. e e s riaessaae s reereereare e aneene. 058 “
Phosphorus v cersessnneenenenens cneesen enescosnanns 0167 «“
Manganese. wumm e iinniiiimn s eemerensessrarareeiesesrer sesearens ONE.

THANIC 8CHA . cvvsivrnrssrerrrrsenresesrraesressnesesesans sriesseron 2050 ¢

Dickinsow’s Mine.—This mine has been idle for more than ten years,

Hunt Farm.—One mile northeast of Schooley’s Mountain Post-
office and of Marsh’s mine, several pits were dug by Mr. Bess on one
of the farms of Hon, H. Hunt, and ore, much like that of Marsh’s
mine, wasefound. About 300 tons were mined. The place is reported
to have been leased very recently.

Lake Farm.—This locality is cast of Schooley’s Mountain Post-
office and in Washington township. A shaft thirty feet deep was sunk
by the lessees, Cook & McAuley, in 1875, and a little ore was taken
out. - Some of it was very rich and strongly magnetic, but much of it
was lean—a mixture of coarse crystalline rock and ore.  Lately mining
here has been begun, and it is said that some good ore has been found.

Naughright Mine.—The first notice of the Naughright Mine by the
Survey was in the Report for 1873, The last annual report contained
analyses of two samples of the ore of the mine, sent to the laboratory
by Theo. Naughright. The mine has been idle since February last.
It has been leased recently by D. Runkle & Co., and it is to be worked
for the Keystone Furnace, near Glendon, Pa.

Sharp Farm.

Rarick Farm.

These localities are not now worked.

Hopler Farm.—The work of re-opening the vein on this property
has been resumed, and it is reported that ore of a good quality has
been found.
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Cramer Mine—Some ore from the Cramer farm was sent to the
laboratory in 1877, and the apalyses were published in the Report of
that year. The place has not otherwise been noticed in any of the
Survey Reports. It is on the western brow of Schooley’s Mountain,
and about two miles east of Hackettstown., Many years ago ore was
got here for the supply of a forge near Hackettstown, The old holes
are still to be seen. About twenty-five years ago the place was work-
ed a while by Messrs, Scranton, of Oxford Furnace. In 1873-4-6
the place was worked by a Pottsville company. They had three main
shafts on a northeast and southwest line. One of these was 80 feet
deep, and another 50 feet deep. Some of the ore was very rich, but
in the greater part of that mined there was considerable rock, The
vein near the surface dipped steeply towards the northwest, then, as
the mine got deeper, it became vertical, and at the bottom had the
common, southeast dip. The attraction on the line of shafts and trial
pits, going northeast, is regular, although not very strong.

Warne & Shouse Tunnel—This locality is referred to as a good illus-
tration of costly exploration, rather than as a mine. Itis 1} miles
east of Hackettstown and about 50 yards south of the Budd’s Lake
road. It was driven over 300 feet into the hill-side, and was designed
to strike a vein of ore which is indicated by a long line of positive
attraction on the hill, north of the road. Two shallow test pits on
this line did not discover a workable thickness of ore. A small frac-
tional part of this adit would have sufficed to test the surface.

Smith’s Mine.—This mine was described in the “ Geology of New
Jersey.” It has not been in operation since that Report was issued.
The mine yielded a large amount of ore, but it contained pyrite. It
is now owned by Aaron B. Mitchell.

Lowrance Mine.—The openings known as the Lowrance Mine were
made many years ago, No work has been done there since the first
openings. The ore is sulphureous, There is a good belt of attraction,
And the mine is so near to both eanal and railroad that it has advan-
tages for shipment of its ores.

Mount Olive Mines.—The Mount Olive Mines have been worked
very little since 1857, There is a long line of ore opened on the lands
of A. L. Solomon, John Drake, and others, between Mount Olive and
Turkey Brook. Some work was done here in the winter of 1874-5,
by Wiley, McCormack & Wistar and by Uhler & Solomon, The
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slope on A. L. Solomon’s property was 100 feet deep. ‘The dip of the
vein was 35° at the surface, but incrensing to 45° towards the bottom.
The shoots of ore pitched towards the northeast. The average thick-
nesss of the ore was ten feet. TUhler & Solomon’s slope on Drake’s
land was 60 feet deep. Three veins were found, close together ; only
the middle one was worked. The surface ore was of a rusty red color.
That from the bottom of the slope and the lower drifts contained con-
siderable pyrite. The most southwesterly opening on this lease opened
a shot-like ore, but pyritiferous, as is all the ore of this line,

These openings were visited in October last. The work of pumping
out the water and retimbering the shaft, preparatory to mining, had
Jjust been begun by Wm. E. George & Co., the present lessees. They
proposed to drain the openings on the Drake place by connecting them
with an unfinished adit which runs in at the foot of the hill. The
mines are about two miles from the High Bridge railroad at Flanders,
and less than four miles from Stanhope. Under one management the
working of the several openings can be so systematized as to be done
economically. Their present outlook appears to be more promising
than it has ever been.

Drake's Mine.

Osborn Mine.

Hitl's Mine.

Baptist Church Mine.

Not in operation.

King Mine—~This Mine has been recently opened on the hill west of
Drakeville. Some exploration was made near the present openings
several years ago by James Lewis, of Dover. It is reported to have
been leaved by the Thomas Iron Co.

Gove Mine.—The Gove mine is a new mine which has been
opened since the report of 1873. It is in Roxbury township, Morris
county, and one mile northwest of Drakesville station. It is worked
by Francis M. Gove, of Dover., Very recently it is reported as sold
to James Sutherland, of New York city. This mine is less than a mile
from canal and railroad at Shippenport.

Davenport Mine.~—~The Davenport Mine has not been worked since
it was described in the “ Geology of New Jersey.”

Noland’s Mine.—The mine at Noland’s Point, also, has not been in
operation for several years.

Hurdiown Apatite Mine—The occurrence of magnetite with the
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apatite at this place, and the geological formation, justify placing it in
the list of mines. It has not been worked either for the apatite or as
an ore of iron.

Hurd Mine~The Glendon Iron Company continues to work this
mine, and it is maintaining its reputation for regularity and for the
richness of its ore. The shoot is 60 feet high and 40 feot wide, and
the slope has reached a length of 1450 fect. The only recent change
is in the clean walls. Formerly there were no well-marked planes of
division between the ore body and the bounding walls. The large
annual yield of this mine is working the shoot down rapidly, and
lengthening the slope about 100 feet a year. It is a matter of practi-
cal as well as geological interest to know the maximum length of such
workable shoots of ore. Judging from the known length of some of
them, where they are worked on the side, and not on the end, as is here
the case, it is safe to conclude that it may continue quite as far as it
can be conveniently followed in the present mode of working. Ma-
chine drills and air compressors have been lately introduced, and the
capacity of the mine has been enlarged. The ore is shipped by way
of the Ogden Mine railroad and Lake Hopatcong, and thence by
canal or rail to the Glendon company’s furnaces at Glendon, Pa.

Lower Weldon Mine.—This mine has been idle for several years.

Weldon Mine..—The Weldon Mining Company, Wm. Allen Smith,
manager, is preparing to work this mine. It stopped about six years
ago, It bas always been an interesting mine geologically, on account
of the two approximately parallel shoots of ore which pitch towards
the northeast, and approach one another as they descend. It is hoped
that further working will discover ore in quantity, and also answer
questions as to structure,

Dodge Mine—This mine is also to be re-opened very soon by the
Weldon Mining Company.

Ford Mine.—~The Ford Mine is worked by A. Pardee & Co., for
the supply of their furnaces at Stanhope. It is a little over 200 feet
deep. The vein which is worked continues large, and is opened a
distance of several hundred fect in length. The walls dip very steeply
towards the southeast. The Ogden Mine railroad is the outlet for
the ore to Lake Hopatcong.

Soofield Mine.—The Crane Iron Company worked this mine until
September, 1874, when mining was suspended. The vein here is the
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northeastern extension of the east vein of the Ford Mine. It joins
the latter on the southwest. It is owned by the Crane Iron Company.

Fraser Mine—This mine has been idle for several years.

Duffee Mine.~This mine has been idle for several years.

Shongum Mine—This mine has been idle for several years.

Cline Mine.—As there has not been any reference to the Cline Mine
in previous reports of the Survey, a short notice is here inserted. It
s on the foot of the Pohatcong Mountain, 1% miles southeast of Stew-
artsville, in Warren county. The openings consist of a shaft 20 feet
deep and an adit 200 feet long driven in on the vein, and are about
100 yards east of Mr. Cline’s residence, A considerable amount of
ore was taken out and sold. That which was seen on the dump, when
it was recently visited, was rather lean. The attraction about the
openings is light and positive,

Smith’s Openings.—'Two shafts and a shallow pit were sunk on lands.
of Robert J. Smith, of Bloomsbury, a few rods east of the Cline Mine,
and on the side of the mountain. The shafts are 20 feet deep. The
worlk was dane under a lease by Keler, Reese & Co., who mined 200
to 300 tons of ore, and sent it to Hellertown, Pa, The ore is lean,
containing some altered feldspar and some hornblende. Pyrite occurs
in some lumps, The walls are of hornblendic gneiss. ‘There is a line
of positive attraction (10° to 20°) connecting the shafts.

Dean Lot—The Dean lot adjoins Smith’s land on the east. There
are here two lines of openings, the westernmost of which is 150 yards
east of that of Smith. Keler, Reese & Co. worked this place also.
None of the shafts exceed 25 feet in depth. The ore is lean. At the
northeast shaft, on the western' line, the ore is magnetite, mixed with
epidote. That of the southern shaft has a schistose structure, in which
the ore is in parallel planes, or strings, alternating with rock. It contains
pyrite also. The eastern vein is not more than 100 yards from the
other, and on it there are two shafts, The ore here is also lean. There
is a third shaft on another vein, and 50 yards south of the last-men-
tioned line.

These openings on this part of the Pohatcong Mountain were made
previous to the panic, and no work has been done since. All the ore
obtained was more or less mixed with rock. The lines of attraction
are quite regular, but its amount is slight. The location is within
easy distance of railroads at Bloomsbury and Stewartville, and of the-
canal at the latter place.
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Chapin & Lommasson Diggings.—There does not yet appear to be a
workable vein of ore here.

Lanning Farm.—The explorations on this place were stopped sev-
eral years ago.

Ozford Furnace Mines.—The mines at Oxford furnace are locally
known as the New, Car- Wheel, Welsh, Staley, Washington and Harrison
Vein, and the Franklin Vein. The last named is west of the furnaces,
and is not much worked. The shoots in the New Mine, which were
extraordinarily large, and carried a very rich ore, have become smaller
and the mine has not been worked so vigorously as in former years.
The developments of the Washington and Harrison veins are now very
promiging. These veins are close to each other, and are worked to-
gether. The line of magnetic attraction over these veins has been
mapped out by Wm. H. Seranton, and a copy of the survey has been
placed by him at our disposal. It is inserted under the head, ¢ Search-
ing for Magnetic Iron Ores.” This line is one remarkable for its
length and constancy, and it indicates a large supply of ore for the
works here. The northeastern end of this line was opened in 1860.
Work was resumed here last October, Towards the southwest the
sinking of two shafts was begun in November. The results of these
openings will be awaited with interest, as tending to prove the value
of magnetic surveys. It is hoped that they will be suggestive to land-
owners, and those persons who are developing iron ore property. They
show much more than can be seen from a careless and hap-hazard ex-
amination with the dip compass.

The Welch mine is on the hill near the Car-Wheel shaft, and 150
yards northwest of it. The vein is parallel with the slope vein, and
nearly at right angles to the Car-Wheel. Tt appears probable, accord-
ing to Mr. Scranton’s explanation, that it and the New and Car-Wheel
Mines are on one vein, which is here bent around so as to run a short
distance in a northwest and southeast direction.

The following determinations of phosphorus made on samples, care-
fully averaged by Wm. H. Seranton, show the character of the Ox-
ford ores:

Staley Mine ore virrrearmeacrescensnnennnss0.160 per cent.
Car-Wheel © | L0500 ¢

New Mine ¢,
Welch e
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Oreager Mine—This place has not been worked in four or five
years,

Mitchell Mine—No work at mining has been done here for several
years past. Many thousands of dollars were spent in the original ex-
plorations.

Joknson’s Erplorations—The openings at this locality discovered a
narrow vein, but no work at mining has been done.

~ Baid Pate Mine—The Bald Pate Mine has been worked for short
periods by different parties. The last was a Boston firm, who stopped
in the antumn of 1876. Altogether, the mine has produced about
2000 tons of ore. The mine is interesting geologically, on account of
the large body of white quartz rock which was struck in the first shafts
which was sunk by Mr. Henry, of Oxford. It was found at a
depth of 40 feet, and continued to the bottom, 96 feet decp, aud also
in a drift northward. The middle shaft, sunk in 1873 by the late
Philip Smith, was in gneiss and ore. The shaft of the Boston firm
is northwest of the Henry shaft, and is 60 feet deep. In ita green-
ish, slaty rock was found on the hanging-wall side of the ore. All the
workings at this place show the existence of irregular strings and
masses of ore, rather than any well-marked ore-bed. The ore is coarse
erystalline, and is rich. The mine is on the farm of Amos Beatty, and
it is reported to have been lately leased and re-opened.

Rockport.—The searches near Rockport were given up, as no ore in
quantity was discovered.

Shafer Mine~—This locality is reported as being near the Bald Pate
Mine. It has not been visited. A sample of ore sent to the labora-
tory by Charles Scranton was analyzed. The following percentages
were determined :

Insoluble in acid..
Peroxide of iron.
Titanic acid.......es
Phosphoric acid... cetesesterarteTs renrensrebay ant et naaaria
SUlPRBL i s e e e e s b bbb ses s e e aes
AT ANEEC e vaeransrrrrresarssssssessees sesmsnsttsssarsassssssnsonnseesenansnnssttrastas

Or—

Metallic Iron .o viiiiniie i varrrarersrere s isbssne s s is st st sa s anee o d5.22
l’hosphorus .............................................................................. 0.09
Sulphur... rnrererrane . . . 0.028

Zgbert Church, or Smu!h Mine.—This mine was worked up to au-
tamn of 1878, and yielded several thousand tons of ore. When
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visited in the autumn of 1875, it had reached a depth of 130 feet, and
the lengths of the workings were 65 feet towards the southwest and
150 feet northeastward. The foot~wall was gneiss, and the ore came
off clear from it, but in the hanging-wall side there was some rock
mixed with ore. The strike of the vein was south 15° west, and the
dip east-southeast. South of the southwestern shaft there is a positive
attraction of 10° to 30°, The same degree of attraction is noticeable
about the north shaft. ,

Pyrite is found in all the ore of the mine, and it necessitates roast-
ing. A considerable part of the ore was worked up at Pottsville, Pa.

On the Egbert property, one-fourth mile southwest of the mine,
there is a long line of attraction in the fields west of the road, and five
openings from 20 to 40 feet deep on this line were made by the late
Jacob Stiers, but without finding any workable vein of ore. The
attraction is positive, and varies from 10° to 40°,

Searle Mine,

Buel’s Hill,

Frace Farm.

Young's Farm,

Pyle Farm.

Axford Farm,

Bryant Mine.

Excelsior Mine,

Eureka Mine.

These mines have not been in operation for several years.

Haggerty Farm.—The Haggerty farm openings were described in
the Report for 1876. They were made in 1874, and about 100 tons
of ore were taken out of them. The attraction is traceable over a
long and rather broad belt, which runs from west-southwest to east-
northeast. ~ The openings are not deep enough to afford any safe con-
clusions as to the probable size of the vein. The place is so near to
canal and railroad that it has advantages in the way of transportation.
A recent analysis shows that the ore contains of

Metallic iTon .o vvvirinanrinsins e s snene e, 53,55 per cent.
PROBPROTUE cvrvnii it rniesse e rtnncssnsscerencsrngereennees 0,38
BUIPIUL. e isiiseiearesranienesesesse s sns sessveres sieisrrsrnesssesesses 005

Titanic 2cid..cvrrienrmniinniiininicesns vonssnnssnrerensecoseesrnrensenss 420 0
Brookfield, or Waterloo Mine.—The Waterloo Mine has been idle
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since December 31st, 1873. It was the most productive of the open-
ings north of Hackettstown, and yielded a good ore.

French’s Place..—The openings on this property have not been con-
tinued, and have not developed into mining operations.

Smith, or Cascade Mine.—The Cascade Mine was described in the
Report for 1873. It was in operation from 1869 to 1877. It belongs
to the Peter Smith estate, and is near the Sussex railroad and one
and a half miles northeast of Waterloo,

Allis® Openings.—The work of opening the line of ore on the Allis
property, northeast of the Smith tract, has been discontinued.

Hude, or Stanhope Mine—The Hude Mine tract is owned by the
Dickerson estate, and is now worked by John M. Barnes, of Ironia,
There are fifty distinct openings on the property, and all on the west-
ern end of the ridge known as Mine Hill. The deepest of these does
not exceed 50 feet in depth. The openings have been made 50 as to
get out the surface ore most economically. There seem to be a
number of shoots of ore, which pitch easterly at a small angle. Short
anticlinal and synclina! folds of ore have been worked out in several
of the openings. Thus, in openings Nos. 11 and 26, the dips are
towards an axis between them, Nos. 13 and 9 show a synclinal. In
No. 1 there is more regularity, and the vein dips towards the south-
east. But in the absence of any survey it is almost impossible to un-
derstand the relations of the several exposures of ore to one another.
The vein worked at the time the mine was visited dipped 30° towards
the east, and was 12 feet thick, but the walls are not well defined. In
a part of this vein the ore was very rich and pure, whereas another
portion carried pyrite. The ore from this opening is black, and has a
lustrous fracture. The pyritous ore is harder. In several of the open-
ings the first ore taken out was found to have lost the sulphur by
oxidation of the pyrite. This variation in the nature of the ore has
made it necessary to sell it in separate lots, according to quality, The
best ores have been used at Bethlehem, Pa., for Bessemer steel ; those
carrying more phosphorus have been carted to the Stanhope furnaces.
In mining, the walls have generally been found firm, and consequently
little timber has been needed. The only water is that from the sur-
face, which the rains pour in—in some cases enough to interfere tem-
porarily with the working ; but generally the mining has been done
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with economy, and thousands of tons of ore have been obtained from
these shallow openings. Mr. Barnes started a tunnel from the foot of
the hill on the south and near the property line, but it was stopped
when in about 100 feet. It cut the vein of opening No. 1 only. The
extension of this tunnel into the hill might discover other veins, and
very probably would do so, as it seems hardly possible that so many
outcrops are one connected ore body.

This mine is interesting to mineralogists as the locality of molybde-
nite and molybdic ochre. It occurs in the ore, seattered through the
mass, and, more rarely, in the rock. Good specimens ave not com-
mon. They are found at Nos. 6, 24 and 1,

The mine has been worked at intervals. The present operations
were begun the 1st of October. As it is only a mile to the canal and
railroad and to the Stanhope furnaces, the location is very convenient.
The further exploration and opening of the ore at this place are both
promising, and, geologically, very interesting.

Oun the same hill, and on both the northwest and the southeast
slopes, Cooper, Hewitt & Co., have lately sunk several trial pits in
search of ore, but without finding any of workable extent. There is
a light, positive attraction on their leasehold close to the Hude lot.
And the southeast dip of the veins ought to bring some of them on to
their property.

Wright Mine, or Budd Mine.—This locality is named from the
land-owner, Wm. Wright. It is a quarter of a mile east of the Hude
Mine, and two miles from the Stanhope depot. It is on the north slope
of a rocky hill. There are four openings. That to the southiwest is
from 15 to 20 feet deep, and is an old trial pit. About 500 feet to-
wards the northeast is the main working shaft. This shaft is not
less than 60 feet deep, descending on the foot-wall of the vein. A
drift 40 feet long conuects it with the western (ladder) shaft. The
northeast heading is about the same distance from the shaft, making
a length of 80 feet opened on the vein. The dip averages 50° to-
wards the southeast. In the sink the breadth of the ore body is 9
feet. But in it there is some rock. The ore is blue, hard, and con-
tains pyrite. That from the top of the vein had a brownish red color,
due to the oxidation of the pyrite.

There is another trial pit 50 feet northeast of the whim shaft, and
which is 25 feet deep. On the strike of the vein between the shafts,
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and prolonged 200 yards towards the northeast, there is a belt of at-
traction, which is negative, and which varies in intensity from 10° to
50°.

The present lessees of this property are Smith & Rusling, of New
Yorl city, and 8. B. Sahler is superintendent.

Silver Mine.—This old mine continues idle.

Haggerty Mine.—This mine also continues idle,

Lawrence Farm.—The long line of attraction on this property has
not heen tested, except in the old mine holes which were dug many
years ago.

Gaffney Mine.—This mine is on the farm of the Rutherfurd estate,
adjoining the Lawrence on the northeast, and near the Sparta line. A
small map of the attraction on the line of the old holes was printed
in the Report for 1873. In the following year the place was opened,
and subsequently it was taken by the Harrisburg Steel Company, and
worked by them in 1876, It had reached a depth of 90 feet, and the
vein of ore was 6 to 8 feet wide. The ore was of good quality. It was
carted to Andover, six miles distant. The existence of a workable
vein of ore at this place confirms the indications as they were repre-
sented in the little sketch map made in 1873. The distance to rail-
road is a serious drawback in working the mine. It is now idle, but
is about to be opened again, by McCormick & Co., of Harrishurg.

Sickles Mine.—This mine was worked for a short time in 1870 and
1871 by the Bethlehem Iron Company. The mine, as opened at that
time, was described in the Report for 1873. Subsequently it was
worked by Gen. Stah]l and a New York company. Last November
2 lease of the mine was taken by the Blooming Ridge Iron Company,
and it is now worked by them, under the superintendence of A. H.,
Harris,

Goble Mine.

Boss Mine.

These mines are still idle.

Sherman Farm.—This locality is one mile east of Sparta and a
quarter of a mile north of the Dover turnpike, and on the west of
the road to the Ogden Mine. It was visited in 1875, but there has
been no work done since that time. About 100 tons of ore had been
taken out of a large open cut, 50 feet long and 35 feet deep. There
is no regular vein and no plainly stratified rocks, but a large body of
lean ore.
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Bunker Farm.—The opening on this farm is about 50 yards south of
the Sherman opening. And the open cut is with that the same size,
The dip of the strata i3 30° towards thesouth. Next to the foot-wall
there is a breadth of 5 to 7 feet of ore, mixed with rock ; then gneiss
for 5 feet ; then ore 5 feet. The locality is within carting distance of
the Ogden Mine railroad.

Ogden Mines.—Two companies are here at work, viz., the Muscon-
etoong Iron Works and the Allentown Rolling Mill Company. The
southwestern mine of the group, known as the Davenport Mine, is
owned by the Sussex Iron Company. It is not in operation. The
Roberts Mine is worked by the Allentown Rolling Mill Company,
Adjoining it on the northeast is the Pardee Mine, worked by the
Musconetcong Iron Works. Both the Roberts and the Pardee Mines
belong to the Ogden Iron Company. The Ogden Mine railroad and
the Morris canal afford direct means of transportation to the furnaces
at Stanhope and to the Lehigh region.

Greer Farm and Franklin Iron Company’s T¥aet.—The line of at-
traction on these tracts, in Hardyston township, has not been further
explored. '

Hopewell Forge Traet.—There have been no further developments
on this traet.

Cannistear Mine,—This mine has heen in operation during a part
of the year and several thousand tons of ore have been mined and
stacked at the mine. The vein is large but the ore is rather lean.
The mine is owned and worked by the Franklin Iron Company.

Tracey and Crane Farms.—These openings have not been worked
lately.

Henderson Farm.—These openings have not been worked lately.

Williams Mine.~The Williams Mine was worked Jast by John Linn
and others, in 1876, since which date it has been idle, It had attained
a depth of 135 feet. "There were three shafts on a line of about 100
yards. The ore was shipped at Snufftown station, five miles from the
mine. The completion of the McAfee Valley and Warwick railroad
will bring this mine a little nearer to market.

Rutherfurd Fstate.—This line has not been further opened since our
last Report, _

Hunt Farm.—This line has not been further opened since our last
Report.
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Wawayanda Mine.—The Thomas Iron Company own this mine and
the Wawayanda furnace tract. As soon as the new railroad in the
Vernon Valley is done, the working of this mine is to bz resumed.
It has been idle for over two years.

Green Mine.—This mive also is owned by the Thomas Iron Com-
pany and is not in operation,

Welling, or Ten Eyck's Mine.—The locality here styled the Welling
Mine is a new opening on the lands of John and Thomas Welling, in
Vernon township, Sussex county. The place was worked about
twenty-five years ago, and the ore was used in the Wawayanda fur-
nace. It was said that it made a very saperior iron. A new opening
has been recently made by M. F. Ten Eyck, of Warwick, N. Y.
An average sample of the ore was sent to the Survey office and was
analyzed. The analysis shows :

Metallic iTonm i cirisnssiors v i i s e e 54.23 per cent.
Phosphorus . 0033
Sulphur..... trace.
Titanium... gnone,

. Mangnnese. .nane.
“The low percentage of phosphorus and the absence of titaninm in-
dicate a good ore.

Kimble Farm.

Budd and Hunt Tract.

Seranton and Rutherford Tradl.

Jennings and Rutherford Line.

The above-named localities in West Mziford township, Passaic county,
were described in the Report for 1873. The attraction at these places
indicated veins of considerable size and length, and the openings dis-
covered workable veins, but they have not been further tested. The
distance from railroad transportation has been one of the causes which
bas retarded their development.

Clinfon. Furnace Tract Mine Lot.—The openings or mines on the
Clinton furnace tract are a mile northwest of the furnace. This vein
of ore was opened many years ago. Wm. 8, De Camp, of Powerville,
re-opened it in 1872-3. In cutting a drift, an old tunnel was discov-
ered. In cleaning out the old shafts ore was uncovered in all of them,
and also in several trenches or cuts made across the vein, But in all
of them there was some pyrite in the ore. In places there was con-
giderable quartz in it. The dip is 85° towards east-southeast. No

F
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further work has been done since that of Mr, De Camp. From the
mine holes to the N. J. Midland railroad at Newfoundland, the dis-
tance is three miles, and the road is an easy one.

Wallace Property.—The Wallace Mine is about three miles north
of the old Clinton furnace, and in West Milford township, Passaic
county. The place was worked in 1874 by Wm, Cisco, and 1500
tons of ore were sent away. The deepest shaft went down 35 feet.
The ore was lean. The lease is held by Wm, Cisco.

Squier’s Mine—A full description of the Jong line of attraction, and
the opening made in 1876, appeared in the Report for that year. The
mine was worked up to the present year, The ore was used at the
Greenwood furnace.

PEQUEST BELT,.

Mines in Warren Counly, Ouxford Township.—Schuler, Roseberry,
Barton, Shoemaker, Redell, Little, Raub, Pequest, Hoit.

Hope Township.—Smith, Deats, Hendershot, Kishpangh, Inschosw,
Stiff.

Independence Township.—Potter, Stinson, Garrison, Davis, Albert-
son, Shaw, Howell, Carroll, Cummins, Scheffer,

Allamuchy Township.—Maring, Livsey, Haggerty.

Sussex County, Green Township.—Glendon.

Byram Township.—McKean, Byerly, Roseville,

Andover Township.—Andover, Sulphur Hill, Tar Hill, Longecore.

Sparta Township.—Stirling Hill.

Hardyston Township.—Hill, Furnace.

Vernon Township.—Green, Bird.

Sehuler Mine.—The Schuler Mine is owned by Samuel Vannatta, of
Roxburgh. In 1873 Vannatta & Sherred opened some old holes and
took out 50 to 100 tons of ore. The place has not been worked since
that time. The ore is manganiferous, and occurs in a grayish-white
crystalline limestone. It is said that the mine is about to be opened
again,

Roseberry Mine—This mine has been idle since 1875, It is leased
to Peter Fry, who is about commencing work there.

Barton Mine.—When mentioned in 1873, the Barton Mine was not
in operation, and the openings were scarcely more than o trial shaft
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and pits or trenches. Subsequently the place was leased by Cooper,
Hewitt & Co., who worked it until 1876 or 1877, and mined a consid-
erable amount of ore. It has not been going since it was left by them,

Shoemaker Mine.—This place has been idle for some time.

Redell Mine.—This mine has been idle for several years, It has
lately been leased to the Bethlehem Iron Company. The ore obtained
in 1872, when the mine was in operation, was of superior quality. The
veins are very close to the orystalline limestone.

Little Mine.—This place was described at length in the Report of
1873. It has not been worked much since that time. It has been
leased recently by the Bethlehem Iron Company.

Raub Farm.—The Report in 1873 gave a full account of the open-
ings made on this place. The Bethlehem Iron Company worked until
1875. One shaft was reported to be 90 feet deep. From this drifts
were cut each way—in all nearly 200 feet—on the course of the ore,
which is a few degrees south of west. Some fine, earthy, manganiferous
ore was mined, and a part of it was used for paint by Wade & Buck-
ley, of Easton. In the shaft southwest of the farm-house, sunk in
white limestone, some zinc blende was discovered.

Pequest Mine—The Pequest Mine was described at length in 1873,
It was worked until about four years ago. There seems to have been
a large and quite irregular body or shoot of lean ore, which was worked
out to the bottom rock on the south and west sides of the opening.
The last reports of the working speak of a thin vein at the bottom
and under the tunnel. The Henry tunnel vein, on the hill-side, north-
northwest of the old mine, has not been opened to any greater extent
than it was when last described, in 1873. Preparations are making
for further mining here.

Hoit Farm Mine.—There has been no mining on this place in four
years. Here, as at the Pequest Mine and in the Henry tunnel vein,
there appears to be a large body of lean ore. They all have advantages
in nearness to railroad and to furnaces,

Smith Mine.

Deats Farm.

Hendershot Farm.

The Smith, Deats, and Hendershot places have not been worked to
any extent, They have been idle for four or five years,

Kishpaugh Mine.~The Kishpaugh Mine iz one of the most pro-
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ductive of those opened of late years. Unknown at the time of the
publication of the “ Geology of New Jersey,” it was first mentioned in
the Report for 1873. It has been steadily worked from that time by
its owners—the Crane Iron Co. And since that there have been two
new slopes put down 100 yards further to the southwest. At the sur-
face of the ground they are 40 feet apart, but, as they diverge, they
are 200 feet apart at the bottom. They afford ventilation and safety
in case of accident to one. The breadth of ore continues to be large,
and it occurs in shoots which pitch to the southwest. The dip is
towards the southeast. What is known as a slide of rock separates the
old working from the shoots now worked. Scarcely any blasting is
needed, as the ore can be picked out. The water is raised by a steam
punmp (3 inch pipe.) A thousand tons of ore per month are now mined,
which is carted seven miles to the D., L. & W. R. R., and thence sent
to the furnaces at Catasauqua, Pa.

Inschow Lot.—A specimen of ore from the openings on the Inschow
lot was received from Charles Scranton, and was analyzed. The ore is
lean, and contains garnet, hornblende, and calcite, with the magnetite.

The analysis gave:
Metallic iron......ccceun. . ..51.40 per cent
Phosphorus....... . 0017
Sulphur............ .. nONe.
MADZAREBE. ...s o vrrssiirsbsmaen srnsmasnecssmnrennannssessrnesressessaraer 0.79 “

Stiff Farm.—Nothing additional to the account given in 1873 has
been reported.

Polter Farm.—The last work in the way of mining on this place
was done in September, 1873. The vein is 4 feet wide at the outcrop
in one shaft, which is 35 feet deep. It is owned by the Crane Iron Co-

Stinson Mine.—Considerable work in exploring and in opening a
mine on this property has been done during the past season by Chas,
Scranton, of Oxford. The main shaft was partly filled with water
when visited, and consequently the extent of the openings and the size
of the vein were not ascertained, The outcropping ledges on the hill
near the mine and about the mine holes, consist of impure, crystalline
limestones, and epidotic gneiss. They resemble the rocks at the Ins-
chow place, and they occupy the same relative position, lying in and
forming the foot hills on the eastern side of the main Jenny Jump
mountain range. Some of the ore is black and earthy. Three analyses
of ores from this farm have been made for Mr. Scranton :
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NUMBER OF SAMPLE. 1 l 2 3
Metallic Tron. . ccecveereeserreeriieraenirermrenrnncsses 63.12 60.66 49.79
Phosphorus...... 0.017 0.006 0.02
Sulphur.. ....... _— traces, none,
Mnngﬂse .................................................. 0.65 0.40 2.74 .

These examinations show some variation in the percentage of iron,
a low percentage of phospliorus, add a notable quantity of manganese,
The quality of the ore represented by them is very superior; and the
presence of calcite and garnet tend to make it work easily in the fur-
nace. A serious drawback to the place is its distance from any rail-
road lines or from furnaces.

Garrison Farm.—On eastera slope of Jenny Jump Mouatain.

Davis Property.—On eastern slope of Jenny Jump Mountain.

Alibertson Place.—On eastern slope of Jenny Jump Mountain.

Shaw Mine.—On eastern slope of Jenny Jump Mountain.

Howell Farm Openings.—On eastern slope of Jeuny Jump Moun-
tain,

The above-mentioned localitics, on the eastern slope of the Jenny
Jump Mountain, were mentioned in the Report for 1873. Very little
work has been done at any of them since that Report was printed.
Good ore in workable quantity bas been found at each one, but they
are too far from any railroad lines (eight to ten miles) to be worked
profitably at present prices.

Carroll Place.

Cummins Farm.

Scheffer Farm.

Maring Farm.

No work has been done in several years.

The line of attraction on the Maring farm is remarkable for its
fength and constancy. The lease is held by Thos. Haggerty and the
heirs of Richard Stephens, and the development of the locality has
been delayed in consequence of business arrangements,

Livesey's Mine, or Hibler Farm.—Since the report of 1873 another
vein has been opened on this property, and about 70 rods west of the
Hibler house a shaft 70 feet deep was sunk on it. The vein was 7
to 8 feet wide, but it included some rock in thin layers, alternating
with the ore. The attraction is traceable from this shaft, in a west-
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southwest course on to the Maring property. The shaft at the house
failed to strike any vein of workable size or of good ore,

Haggerty's Openings.—The lessee, Thos, Haggerty, of Alamuche,
reporis the deepest shaft as 40 feet deep, and a good vein of ore. The
openings were made four or five years ago.

Glendon Mine.—This place, opened by the Glendon Iron Company,
has been idle for at least ten years.

McKean Farm.—This locality was described in the Report for
1874. Tt has been in operation more or less since it was opened in
1874, and hag been worked by Clarkson Bird & Son. The ore is
carted about two miles to the Sussex railroad, near the Cranberry res-
€rvoir.

Byerly Openings.~—These openings are on lands of Robert N.
Byerly, one mile west of his residence, and about half a mile south-
west of the old Roseville Mine. The openings were made at the be-
ginning of the hard times, and were 5 to 15 feet deep. They are on
the western slope of a high ridge of gneissic rock. When visited at
the end of last autumn they had so fallen in that the strata could not
be seen. There is a line of attraction in a northeasterly and south-
westerly direction, and of 10° to 20° negative. In all of the holes a
red hematite was found, in small lumps, in the earth. Some of them
appear to be quite siliceous.

An analysis of the ore as found in the earth at the holes, gave:

Metallic iron...... coreevesreccians veeer G66.087per cent.

PhosphoruS..viveirnsissaranens erbrresarnreny 0032
Sulphur...cn v e ne trace,
THATIUI ravreassrnras iursussrssrnbssiss srenmsensssierssnsisnsnnannasarns none.
MANGANEBE ..ivvvuvarraneresrerssnrmreraeneresnens evnvrssrserasrsasnsesss ONE,

These figures indicate a very rich and pure ore.

Roseville Mine—The mine continnes idle.

Andover Mine.—This old mine is abandoned.

Sulphur Hill Mine.—The northeast extension of the old Andover
Mine is generally known as the Sulphur Hill opening or mine. This
place was worked one season by Wm. J. Hance, of Dover. Last
April Wm. J. Taylor & Co. began working it. As now opened there
are two parallel veins, or ore deposits, although deeper and longer
openings may show that the rock lying between them is a horse en-
closed by the ore. The strike of the veins is northeast and southwest.
The line of strike prolonged to the southwest, passes to the north of
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the old mine. The elevation of the outcrop here may account for a
part, if not all, of this difference. The main excavation is 656 to 70
feet deep. A tunnel 175 feet long runs in from near the foot of the
hill to it and affords a way out for the ore. Cars loaded in the mine
run through the tunnel and out on a trestlework dump. At the
southwest end of the open cut the bottom rock of the shoot constitutes
the end of the opening, and pitching towards the northeast at an angle
of about 30°. The hauging-wall is smooth, and dips, at a high angle,
towards the southeast. On the other side of the opening the rock is
replaced at the bottom by ore. It may be a part of the same body
which is opened in the northern or northwest pit. The main opening
is now about 100 feet long and about 30 feet wide. The northwest
pit, on what is termed the back vein, is only 20 feet deep, and not so
wide as the other. Towards the northeast a few rods both lines of ore
have been uncovered, and on the southeastern a pit 15 feet deep has
been excavated in the ore. The rocks associated with the ore in this
mine are not of the ordinary types of gneiss, but mixtures of garnet,
calcite and some hornblende. In the hanging-wall garnet predomi-
nates, and gives the mass a brownish color. In the horse, or rock
between the two veins, galena, pyrite and chaleopyrite are commou,
Some of the lumps of galena are large aggregates of good crystals.
These minerals seem to be irregularly distributed through the rock
mass, and do not constitute a vein. The ores generally are rather lean.
Pyrite appears in seams and bunches in it. Some of the surface ore
is weathered reddish in color. L. W. Langdon is superintendent.
The greater part of the ore is shipped to Chester, where it is roasted.
It will be used in the Taylor furnace at that place. Some ore is sold
to furnace companies in Pennsylvania.

Mr. Langdon reports a strong attraction for a distance of 400 to
500 feet northeastward from the openings, and in a belt between two
parallel, rocky ledges. The company design repairing the mine rail-
road, so that the cars can be loaded at once at the dump, and in that
way avoid carting to Andover.

Tar Hill Mine—The Crane Iron Company owns this mine. It has
not been in operation since November, 1873.

Longcord's Mine—This place is not worked.

Stirling Hill Mine of Manganese Iron Company.—This locality was
referred to in the Survey Report for 1877, and two analyses were given
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of the ores mined there. The property of the Manganese Iron Com-
pany 8 bounded on the north by that of the Passaic Zine Company,
and the openings of the two companies are close together. The mine
is reached by a tunnel, 317 feet in length, which runs from the public
road, near the eastern foot of the hill, a northwest course, across the
strata of white limestone to the ore. The hanging-wall is vertical and
strikes south, 82° west. A large body of zinc ore, consisting of sili-
cates of zine, was found near this wall and at the end of the tunnel.
And the mine at this point is 86 feet deep, below the level of the tun-
nel. Weat of it, and on the north, oceurs the mass of iron ore which
is known as franklinite iron ore. Zinc ore lies on the foot-wall on the
west of the franklinite. The richer ore resembles massive franklinite.
But there is a large proportion of ore which contains some calcite, and
other still less rich, wherein the calcite, as a matrix, holds the zcattered
crystalline masses of ore. The opening, 225 feet long and 160 feet
wide, (from the hanging-wall to the Passaic Zinc Company’s line,) has
uncovered a very large body of ore above the tunne] level. Mr. Mar-
tin, the manager, reports the product of the mine for the two years
since it was opened, to be 45,000 tons of iron ore, 3000 tons of sili-
cates of zinc, and 1500 tons of franklinite. The ore is said to average
12 to 14 per cent. of manganese and 4 per cent. of zine. It is a valu-
able ore for Bessemer metal, and is used largely by the Bethlehem Iron
Company, the Cambria Iron Company at Johnstown, Pa.; Atkins
Bros., at Potisville, Pa,, and by the Reading Iron Company, On ac-
count of the percentage of zinc it cannot be used alone, or inn large
proportions in a mixture, in an ordinary blast furnace. It is used up
to 20 per cent. of the charge without any special contrivance for
catching or collecting the zine, The further working of this mine, in
connection with the southwestern working of the Passaic Zine Com-
pany, is looked forward to with interest, as going to prove the exist-
ence of onme vein, continuous but strangely varying in its mineral
composition, from the one mine to the other.

There is said to be a line of attraction towards the southwest, beyond
this mine. It may indieate another ore body or shoot.

A branch rilroad runs from the mine, passing the Passaic Zine
Company’s works and the New Jersey Zinc Company’s mine, to the
Midland railway, affording easy transportation.

Franklin Mines,—The Hill and Furnace Veins, at Franklin, continue
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to be worked by the Franklin Iron Company. The Hill Vein mine
has reached a depth of 190 feet in the shaft near the furnace. Very
little work is done in that part of the vein, as it has become narrow in
the bottom. A new opening further southwest than any of the present
workings has shown a good vein of ore. The mining on this vein has
demonstrated the existence of shoots and intervening pinches. The
walls are of gneissic rocks. The ore is adapted to Bessemer metal,

The Furnace Vein is in the white crystalline limestone, It is worked
northeast of the Wallkill. The principal slope iz on the southwest
point of Mine Hill, a few rods from the ereek, It is 300 feet long,
and descends on the foot-wall at an angle of about 60°. The work-
ings in it have thus far opened three shoots, one above the other, and
pitching towards the northeast. Between them the vein is narrow, or
pinches, The horizontal drifts show very plainly these variations in
size, as one goes from southwest towards the northeast. There are no
clean, well-defined walls, but ore and limestone are mixed, and the
mining stops where the latter predominates, They stand up firmly,
and no timbering is necessary. At the bottom, Mr, Pierce, the man-
ager, i3 driving westerly, and expects to strike the Hill vein. It will
be interesting to ascertain the distance between these veins at the depth
of 300 feet, as ncar the surface they are close together. The ore con-
tains calcite, which assists as a flux in the furnace. The phosphorus is
low. The product of these veins for the year is estimated by the
manager to be 14,000 tons. Before the furnace was put in blast (July
5th) a little of the ore was sent to Scranton. At present it is smelted
here, mixed with Tilly Foster, Combs, Baker, Spanish and other ores,
for Bessemer metal.

Green’s Mine.—This mine has not been worked in many years.

Bird’s Mine.—This pluce was abandoned several years ago.

HEMATITE 1RON ORES.

Radley Mine—Lebanon, Hunterdon Counfy.—It is worked as a
paint mine.

Nolf Farm.—A. sample of specular ore from this place, on the
Musconetcong Mountain, near the Delaware river, was taken from
the surface and was analyzed. The analysis was as follows :
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Matallic iron

« 39.07 per cent.
Sulphar....

. 0.055

Phaosphorus .~ 003 ¢
Manganese... .. none.
Titanium... rres e e raneanne b veremrieeneenss {TOCES.
Insoluble in a.cxd B U .1 . | “

The ore contains graylsh—white quartz, mixed with the hematite, and
is found in angular pieces in the scil. It occurs over an area of sev-
eral acres. The quantity in the soil indicates the existence of strata
or veins of mineral. The extent of the ore is about to be tested by
the lessees of the property. The farm is less than a mile from the
Durham furnace.

Marble Mountain.—This mine is on the southwestern point of Mar-
ble Mountain, Warren county. It has not been worked to any extent,
and it has been idle for nearly twenty years.

Titman Shaft— Ozford Township, Warren Counly—This locality is
near Bridgeville. It is scarcely more than 2 locality of the mineral.

Ayers Farm.—A little hematite was found a few years ago on the
Ayers farm, one mile southwest of Alamuche, Warren county. .

Simpson Mine— Vernon Township, Sussex County.-—No work has
been done at this mine in a dozen years,

Cedar Hill Mine— Vernon Township, Sussex County.—The Ten
Eyck, or Cedar Hill Mine (as it is sometimes called) has not been in
operation since the Report of 1873,

Cooley’s Mine— West Milford Township, Passaic County.—The work
done on the Cooley farm, near Greenwood Lake, several years ago,
was of the nature of exploration, and no considerable quantity of ore
was obtained. The locality is of more interest geologically than
economically.

Bird Mine— Union Township, Hunlerdon County.—The Bird Mine
has remained idle since 1873.

German Valley.—The searches in this valley have not been followed
by any mining operations. The Report of 1872 referred at length to
the explorations.

Wean Mine—A notice of this mme appeared in the annual Report
of the State Geologist for 1874. "In the Report for 1878 it was re-
ported to be yielding 90 tons per month, and an analysis of a sample
received from Brewer, Mellick & Co. indicated a rich, good ore. The
locality was visited during the season. Tt ig interesting, geologically;
as the country rock is a disintegrated gneiss, Mr. Hartpence, one of
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the party who worked it, reports the deepest shaft as down 60 feet, and
connected by a drift with another, 200 feet to the southwest. The ore
appeared to be in pockets and irregular masses, and associated with
yellow clays and ochre. About two-thirds of the ore was wash-ore,
of bright red color. It was sold to paint works. The total product
of the mine is estimated to have been 1500 tons. There is no water
in the mine, and no pumps have been needed. The locality is so near
to both the Central and the Lehigh Valley railroad stations that it
bas advantages of cheap transportation. The further opening is
awaited with interest, as it is possible that the hematite may be con-
nected with magnetite, although there are no indications of the latter
ore, except the general fact of such ores occurring in the gneissic rocks.

Silver Hill—Hematite has been found in several trial pits on lands of
Wm. Carpenter, near the Lehigh Valley railroad, and on the northern
foot of Silver Hill. It is in Greenwich township, Warren county.

Woolverton Farm.—This locality is on the west side of the Blooms-
bury road, and two miles southwest of Asbury, Hunterdon county. A
few holes have been dug in searching the ground, by the lessees—the
Crane Iron Co.

Hazard Mine—Hematite was mined at this place several years ago.
It is on land of Chas. Hazard, and 1} miles southwest of Asbury, in
Hunterdon county. In the large heap of earth on the bank some very
white and fine sandy clay, much like that found at Hulsizer’s, near
Stewartaville, was noticed. Also lumps of white quartzite were observed.

Shield’s or Bealtyestown Mines.—These mines are a short distance
west of Beattyestown, Warren county, and on lands of Thomas Shields,
The ore deposit appears to be one, although worked by different com-
panies,

The northeast opening is that of the Thomas Iron Co. Work was
stopped there about three years ago,

The next openings to the southwest are those of A. Pardee & Co,,
owners of the Musconetcong Iron Works. Of these, the eastern and
old pit was 80 feet. The ore body was reported to be 10 feet wide at
the bottom, and lying against a whall of blue limestone on the east.
This pit was abandoned in the fall of 1877, and the working was
transferred to a new pit about 30 yards further to the west. The
depth of the present workings is about 60 feet. They are at least 400
feet long and about 80 feet wide. The stripping has been from 6 to 30
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feet thick, The ore occurs associated with yellow clay, and is more in
solid lumps than in the form of dombs. In places the working breadth
has been 60 feet. The blue limestone is reached on the east and south-
east sides of the pit. A slope extends from the washing works to the
bottom of the pit, and the track runs thence to the south end of the
opening. The water which is raised from it is used in washing. Of
the whole amount mined, about ninety per cent. needs to be washed-
A royalty of 45 cents per ton is paid to the land owaer, and the cartage
to the railroad depot at Hackettstown costs 50 cents. When visited,
the production was about 1000 tons per month. It is shipped to
-Stanhope, and used in the furnaces of the Musconetcong Iron Works.
The product for the past year is 9454 tons.

Adjoining this mine on the southwest, the same ore body was worked
several years ago by the Boonton Iron Co. The openings are not deep
nor extensive, It is reported that this property is to be re-opened by
the Musconeteong Iron Works.

Carpentersville Mine—This mine, near the mouth of the Pohatcong
creek, and one mile south of Carpentersville, is not worked at present.

Hamlen Mine.—The Hamlen Hematite Mine is two miles east of
Phillipsburg, near the Lopatcong creek, and on the farm of William
Hamlen. The openings for ore were made several years ago. It was
again worked for a short time in 1876. At the present time parties
are digging yellow ochre for the Bushkill Paint Works, near Easton,
Pa. The pit is approximately 200 feet long and 100 feet wide. The
-ochre is found on the east side of the ore deposit, and under it. It has
& maximum thickness of 15 feet, and, in places, comes within 2 feet of
the surface of the ground. The ore in this mine was found cloge to
the surface. The water pumped out of the pit is used for washing
the ochre.

Thatcher Mine, or Stewartsville Mine—Franklin Township, Warren
County.—Work here stopped three or four years ago.

New Villoge, or Cline Mine.—The mine is idle,

Broadway.—The hematite locality near Broadway, Warren county
has not been visited. There is no mining at the place.

Shiloh. —Of the hematite near Shiloh, Hope fownship, Warren
county, there is no account of any recent opening or mining,

Swayze Mire— Hope Township, Warren County.—The mine is not in
-operation. It was fully described in the Report for 1877,
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Van Kirk Farm.—Clarkson Bird, of Hamburgh, has recently
opened a deposit of hematite on the Van Kirk farm, near the Ogdens-
burg and Sparta road, and about two miles from the former place. Of
the probable extent of the ore, &e., nothing is known, as the place
was not visited. .

Scott Farm.—A brown hematite ore has been opened on lands of
C. K. Scott, on the west foot of Pochuck Mountain, and two miles
north of Hamburg, Sussex county. "The deposit is reported to be
small. A sample from the owner was examined, and found to contain
of metallic iron 43.85 per cent.; of sulphur 0.84 per cent., and of.
phosphorus 0.021 percent. A workable body of ore such as this an-
alysis indicates would find a market,

Pochuck Mine.—The Pochuck Mine was at first worked as an open
cut,and a large amount of ore was taken out, In 1873 a new slope was-
put down, and a gravity road was constructed to carry the ore to the
railroad at McAfee Valley. Mining was actively carried on until
1876, since which date it has been idle. The mine has been an inter-
esting geological locality, as the ore occurred in small lumps and
masses in earths, and the ore-mass was bounded on the northwest and
southeast sides by rotten gneissic rocks, which appeared to be true
walls. These soft strata continued for over 100 feet in depth and 500
to 600 in length.

Edsall Mine~—~This mine has been idle for many years, It is in.
Vernon township, Sussex county.
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EXPLORING FOR NEW BEDS OF IRON ORBE,

The demand for iron ore is constantly increasing, and this creates a
very earnest inquiry for new and increased sources of supply. To an-
swer this inquiry, there is an active search going on for other localities
for mines ; and increased facilities for transportation enable the searches
to be carried into districts which have heretofore been so remote
from market as to be worthless, The owners of old and established.
mines pursue their inquiries and searches with prudence and intelli-
gence; but a great deal of money is wasted in useless or injudicious
explorations by inexperienced and sanguine persons, who know the
value of mines, but have not learned the difficulties of finding them.
The following directions to those who are looking for iron ore deposits
may be useful :

1. The magmetic tron ore is always found in the Azoic rocks; gener-
ally in gneiss, but in a few instances in the white crystalline limestones,
Tt is not found in the blue limestones, or slates or sandstones ; neither

" is it found in the trap rocks, though there is very strongly developed

local attraction observed on the surface over many of the rocks of this
kind. There is disseminated through the rock a little magnetite and
metallic iron, but it is probably not one per cent. of the wheole, and
not enough to be of any commercial value; so that the search may be
limited to the rocks above mentioned.

2. The magnetic iron ove iz all in beds inferposed between the layers of
the gmeiss, and conformable to them. It is never in veins which cut
across the layers of the rock ; it has no gangue rock of cale spar, fluor
spar, quartz, or any other mineral different from the common minerals
of the adjacent 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 is no seam at all,
but the ore adheres firmly to the rock ; and in many instances it passes
into rock by a gradual diminution of magnetite in the mass, These
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beds of magnetite, like the rocks among which they occur, are highly
inclined or almost vertical. In this respect they have an accidental
resemblance to true veins, which has led to their being commonly
called by that name; and if the word vein means only a flattened
mass of ore standing on edge, it is properly applied to these beds of ore.

3. The beds of ore come to the surface of the rock in almost all cases,
s0 that it is only needful to remove the covering of earth and the bed of
ore can be seen. These heds of ore are not continuous like the luyers
of rock, though interposed between them, but are of limited extent.
The outeropping edges of the beds may extend along between the lay-
ers of rock for from 10 to 1000 or more feet, and of a breadth varying
from a few inches up to twenty feet or more. The most common
direction in which these beds extend is from southwest to northeast,
and at their extremities they sometimes thin out to nothing; and in
other cases they grow leaner and are replaced by rock. They usually
dip down steeply towards the southeast, and at their extremities the
ore, instead of descending straight down the slope, slants off or pitches
towards the northeast. It is remarkable that the beds of ore which out-
crop for a considerable distance have frequent narrowings and widen-
ings, and these narrow or wide places in the veins pitch towards the
northeast just as the extremities of the bed do. Some beds have heen
worked to their termination at the bottom, but most of the large beds
show no apparent diminution,

Such being the mode of occurrence of the ore, it is only necessary
to remove the loose earth, in order to determine whether the ore is
there, Blasting out or sinking expensive shafts in rock is not neces-
sary, and such expense should not be ircurred in ordinary explora-
tions,

4. The direction in which the beds of ore range is the same as the
strike of the rock, and the extension of worked beds of ore is fre-
quently proved by ranging, and many successful searches for new open-
ings upon ore have been made in this way. In some cases, however,
the rock has curves in the stratification, and then the ore veins curve
with it.

8. In ordinary cases, where the surface s covered with loose earth, it is
common to scarch for ore with a magnetic needle or a miner’s compass,
and for preliminary examinations it is now the chief reliance. In
using this instrument much practice is required; but this joined to

NEW JERSEY GEOLOGICAL SURVEY



o o0 LT TR TR

96 ANNUAL REPORT OF

good judgment gives indications of the presence of ore which are
almaet infallible.

There has been very great improvement, within a few years past, in
the methods of searching for magnetic ore, as well as in the instru-
ments to be used for that purpose, and the work is now well done by
many persons. But as there are still many others who are not fa-
miliar with the methods or instruments, we again repeat them here,
varying only as experience has shown to be desirable, from the direc-
tions given by the late Dr. Wm, Kitchell, in his annual Report on the
Geological Survey of New Jersey for 1855, pp. 236-7-8; in the
“ Geology of New Jersey” of 1868, pp. 535~9, and in the annual Re-
port on the Geologieal Survey for the year 1873, pp. 90-97. Maps,
locating and recording the attractions accompanied the latter report.
This year, with the directions again given, we present a map of a
magnetic survey made at Oxford, Warren county, by W. H. Scranton,
M. E,, to determine the location of a vein, and the proper places to
sink shafts. The work iz admirably done, and it is hoped that the
study of the map and the practice of the directions here given will
help to increase the number of intelligent men who search judiciously
for iron ore.

SURVEY OF THE WASHINGTON MINES AT OXFORD, BY W. H. SCRAN-
TON, M. E.

% I inclose the map herewith, and wonld say, in explanation of the
system used, that a line is first ranged out over the centre of the vein
as nearly as it can be determined, by a rough examination with the
dipping compass. This ranged line then becomes the centre line of
the survey, whether it corresponds with the ¢centre of the vein’ or
not. On this line stations are to be measured off, say 50 feet apart.
Each station should be marked with a stake, and each stake numbered,
to avoid subsequent errors,

“On the accompanying map the centre line is drawn heavier than
the others. The stations are located fifty feet apart, and are marked
respectively 0, 50, 100, 150, etc., up to 1750 feet, the limit of the
survey.

“ In making field-notes, I find it convenient to use topographical
paper on which the squares of one inch are ruled with red lines, and
those lines subdivided into fifths by blue lines; the intersections of
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the red lines correspond to fifty feet, and those of the blue lines to ten
feet.

“Having first marked off the stations of the centre line of the
sheet to correspond with those of the centre line of thel survey,
commence at any station and note the dip indicated by the compass,
record it on the centre line of the sheet at the proper station; then,
moving to the right of the centre line ten feet, and at a right angle
with it, note the dip and record it on the first biue line to the right of
the station on the paper. In this way make and note these observa-
tions every 10 feet, both to the right and left of the centre line, as
fur as may be desired.

“In the same way, record the variation of the horizontal needie.
I find a small solar eompass most convenient for this purpose. The
neutral line of the vein (marked by a double black line), determined
"in this way, corresponds very nearly with the actual centre of the vein,
as you will notice by the cross section, A B, on the necompanying map.
The section is taken at A 13 on the plan. The veins (of which there
are two, in contact with each other) are inclined at an angle of about
- 60°.  The centre line determined on the surface (shown by a vertical
line) passes through the centre of the vein at about 70 feet from
the surface, and the ore commences at 40 fect from the ground. Yon
will notice a zigzag line extending from one shaft to the other. This
is a transit line ran through the heading at varying levels; it passes
through several centre stations, and corresponds very nearly with the
neutral line, proving that considerable reliance can be placed on this
method of determining the centre of the vein.

“The sheet of cross-section paper, when filled, becomes at once a
map from which to draw deductions. For instance, the neutral line
is determined and can be readily marked on the ground from the
stations of the centre line of the survey. So ean all the points of
- heaviest attraction. By drawing lines through the stations of heaviest
dips, areas including the strongest atiraction are determined, as shown
on the map, where such lines arc drawn through the dips of 53°, (this
number was selected as being 10° more than is found on any part of
the developed vein) indicating two places on the vein, of appreciable
extent, that are considerably more magnetic than the rest of it. With-
in these lines is evidently the proper place to sink. It would scem,
from the magnetic indications that two shoots of ore are thrown up

G
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at this point, and that at the highest point of dip, near the centre of
each of these, is the heaviest body of ore.

“I find Gurley’s Norwegian compass the best, though the slowest
to work with,”

“The indications from the magnetic needle, in searching for ore, as
it usually occurs in our State, are as follows:

“ An attraction which is confined to a very small spot and is lost in 4
passing a few feet from it, is most likely to be caused by a boulder of
ore, or particles of maguetite in the rock.

“ An attraction which continues on steadily in the direction of the
strike of the rock for a distance of many feet or rods, indicates a vein
of ore; and if it is positive and strongest towards the southwest, it is
reasonable to conclude that the vein begins 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.
If, on passing towards the northcast, along the line of attraction,
the south pole is drawn down, it indicates the end of the vein oran
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 continu-
ance of the ore.

“In crossing veins of ore from southeast to northwest, when the
dip of the rock and ore is as usnal to the southeast, 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 pass-
ing off it. This change of attraction will be less marked as the depth y
of the vein is greater, or as the strike is nearer north and south. The
steadiness 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; and it also varies very much accord-
ing to its distance beneath the surface.

“ Method of Using the Compass in Searching for Ore—~It is suffi-
cient o say that the first examinations are made by passing over
the ground with the compass, in a northwest and southeast direc-
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tion, at intervals of a few rods, until indications of ore are found.
Then the ground should be examined more carefully by crossing the
line of attraction at intervals of a few feet, and marking the points
upon which observations have been made, and recording the amount of
attraction. Observations with the ordinary compass should be made,
and the variation of the horizontal needle be noted. In this way ma-
terials may soon be accumulated for staking out the line of attraction,
or for constructing a map for study and reference,

 After sufficient exploration with the magnetic needle, it still re-
mains to prove the value of the vein by uncovering the ore, examining
its quality, measuring the size of the vein, and estimating 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 is 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 is at
fault in what ditection to proceed, explorations may be made with the
diamond dvill.”

1. In the application of the above-mentioned directions, or rules, it
is advisable to consult the geological map of the State to ascertain the
extent and location of the Azoic rocks. The small map accompanying
this report shows the boundaries of the rocks.

2. The effects of the glacial drift are also to be considered. The
southern limit of that formation is indicated on the State map. Over
all of the country lying north of that line the original surface has
been modified by the great continental glacier which moved over it.
The rock outcrops have been ground down, grooved and polished, and,
in part, covered by earth, gravel, cobblestones and boulders, which
have been pushed along by the ice. These deposits, lying upon the
abraded strata, are of two kinds: one is unstratified ; the other has its
materials sorted, and in layers, But in both cases the materials differ
from the underlying rock strata. They represent the rocks from the
outcrops to the northward, and have been gathered from the district
over which the ice moved. Hence, north of this glacial drift or mo-
raine line the boulders and gravel found in the earth are not always
characteristic of the strata under it. There may be fragments of hema-
tite, or of magnetic iron ore, or of zinc ores, which have traveled

NEW JERSEY GEOLOGICAL SURVEY



100 ANNUAL REPORT OF

several miles from the parent ledges. The boulders of franklinite
common in the drift-bank and moraine at Ogdensburg, in Sussex
county, have come from Mine Hill, Franklin, and others of them
have been found some miles farther southwest. It is not safe to draw
conclusions from boulders.

South of the terminal moraine line there has not been any such
abrasion of the surface, nor such accumulations of unsorted drift. The
" strata have been exposed to the longer and more gentle action of atmos-
pheric agencies, as frosts and rains, These working throughout the
long geological periods, have disintegrated the rocks and changed them,
in many cases, into earth-like masses, sometimes termed rolfen rock.
The earthy covering is here derived from the rocks in place, and, ex-
cepting what may have washed from hill sides above, represents the
underlying strata; and the rocks in it may serve as a guide in searches
for ore, These are sometimes known as float ore* and are good
indications. On account of the great depth to which this disintegra-
tion has in some places reached, it may be necessary to sink many feet
to test ground thoroughly and to reach the harder strata, although the
lines of bedding may be seen in the rotten rock and earth quite near
the surface. It appears as if there was in this fact of the drift an
explanation of the greater number of early locations of mines in the
northern, rather than in the southern parts of our Highland range.
The disintegration in the latter has crumbled the original ledges, and
concealed them beneath their own debris. Further to the north, the
ice-polished ledges have not been so long exposed to the action of the
elements, and they stand out plaiuly wherever they are not covered by
drift. Attention to these differences in the nature of the over-lying
earths and of the undisturbed strata, will enable the careful prospecter
to search more intelligently and more successfully. In using the com-
pass, the same precautions are advisable. A preat thickness of earth
may prevent the tracing of the line of attraction, or a great variation
in it from point to point may, in part, account for varying intensity
in the attraction. Large boulders of magnetic iron ore in glacial drift
may affect the needle, and give a very irregular and unsteady attrac-
tion. In general,it may be said that there is greater need of careful
attention to the indieations in a drift-covered district or area, than in

* The term float ore i8 cccasionally used to designate any loosp ore on the surfnce. When
in glacial drift, it may be bouiders,
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one not so covered. Some remarkable examples of inattention to the
indications of the surface earths, and failures to find workable veins
of ore, could be given, if they werc notat once apparent to all who are
familiar with the iron ore district.

3. The value of the compass as a guide in searching for magnetic
iron ores has been so frequently proved in the discovery of veins of
ore and the opening of large and profitable mines, that it is unneces-
sary to give examples. The Geological Survey has accumulated a
large amount of material in this direction. And in a future report it
may be desirable to put together the records of surface indications and
the developments, and show how far they correspond with one another,
A more careful survey, and the construction of an accurate map of the
iron-ore district ought to give us a clew to the geological structure, and
indicate the ore-bearing belis or ranges, as distinguished from barren
arcas. At present the compass is our best guide over the whole dis-
trict,

SEARCHING FOR HEMATITE.

The brown hematite mines in our State are either on the line of the
gneissic and magnesian limestone rocks, or along the border of the
latter and the slate.  And searches should be directed along these geo-
logical boundaries. Yellow and yellowish-white clays and ochrey
earths accompany this ore, and they ave good indications. The com-
pase cannot be used. But the same examination of the overlying
earths and stones in the soil is more important in looking for this
than it is in searching for magnetic iron ore. The fragments of ore
among the stone or gravel of the surface may have been carried by ice
from ledges miles away. Such indications would be altogether mis-
leading. The first inquiry should be as to the nature of the earth or
surface covering, If on a slope, the ore may have washed down hill
from a deposit above; or, if in a smooth valley, where the carth is
stratified with sand and gravel, it may have been carried a long dis-
tance by streams or floods of water coming from the melting of the
glacier ages ago. The occurrence of hematites in these diluvial strata,
as for example in the gravels of Succasunna Plains, Morris Plains and
the flats along the Pequest creek and other streams, indicates the ex-
istence of such ores whence these materials come, and not necessarily
in the locality where they are found. The frequeney and quantity
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may enable one to trace them to their source—fo follow up the old
stream. In contrast to the magnetic iron ores, the hematite mines of
our State are mostly south of the glacial drift, although the extent of
country in which searches are to be made south of that limit. is less than
that to the north of the same. The glacial drift, as also the terrace
drift, has so altered the surface as to conceal more effectually the few
deposits which may have escaped the grinding force of the glacial ice,
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6. THE SOILS OF NEW JERSEY.

The soil is that surface coating of the earth which is capable of
supporting vegetation, and, when cultivated, of producing crops. It is
usually but a few inches in thickness, and is always characterized by
containing a little decaying vegetable matter which gives it a color
somewhat darker than the earth or subsoil under it. It also differs
from the subsoil in its consistency, being more mellow and crumbling.

And yet, however different the soil from the subsoil under it, both
are derived {from the same materials, that is, from the rocks underlying
them, or from the sands, gravels and clays upon those rocks. The
differcnee has been produced by the long-continued action of air and
moisture, the varying temperatures of the vear, and the action of the
growing and decaying vegetation upon the mineral subtances of the
earth or rock surface. It is only necessary to examine a pile of earth,
crumbled rock, or cven of cinders or broken bricks, which has been
exposed to the weather for a few years, and the beginnings of a soil
will be seen—fine particles have gathered in protected places, weeds,
grass, and perhaps trees have begun to grow in it, and it is taking the
dark color and mellow consistency of a soil. And this change will go
on until the coating of soil isso thick that the agencies of change can no
longer act. Soils made in this way can be seen on the embankments of
any of our older railroads or canals. There is a bank near New Bruns-
wick made about forty years ago, entirely of red shale, which now has
the mold or soil on it from two to four inches deep, and is covered
with grass, bushes and some trees. The cinder heaps at Oxford which
may be fifty or sixty yeurs old, have some large trees on them, grass is
growing in patches, and they promise to be soon entirely covered with
soil, In looking at the ent edge of any excavation the several layers
of soil, subsoil and underlying rock or earthy material are plainly seen,
and the change from one to the other may be examined and under-
stood. The nature of the changes which the underlying rocks or
earths have been subjected to are various. In the granitic and crystal-
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line rocks there has been a decomposition by which the feldspar has
become clay, the quartz is sand, and the mica or hornblende is a
more or less reddish sandy earth. On the limestone rocks, the soil
has been made by the slow dissolving of the carbonate of lime in
water, and leaving as 1 sediment the original impurities of the rock to
cover the surface and constitute a soil. Slates crumble down fine and
make a clayey soil with very little chemical change from the original
rock, Other kinds of rock, by their crumbling or decay, produce soils
of different qualities.

As soils, then, are formed from rocks, they must necessarily have
some qualities in common with the rocks, and in any particular district
or country the easiestand most systematic classification of soils is based
on its geological structure.

The designation of soils as sandy, loamy, or clayey is common in all
countries, and conveys some idea of their consistency, but it is merely
a comparison of soils on the same farm or in the same neighborhood.
As applied in different parts of New Jersey the terms are very inac-
curate ; that which is called a clayey soil in the southern end of the
State, would be called a sandy soil at the north. Such a classificetion
also gives no information as to the composition or capabilities of a soil,
On the contrary, a classification of soils based on their geological
origin does give some idea of the nature and promise of the soil, even
if its surface materials have been sorted by rains, so as to leave it more
sandy in some places, and more clayey in others,

The classification we shall use for the deseription of the soils of the
State is one based on their geological origin, as follows:

1. Granitic—\he soils on the Azoic rocks, and which have evi-
dently been formied from the decomposition or disintegration of the
gueiss hornblende and granite rocks of this formation. They are des-
ignated on the map by a crimson or carmine color.

2, Limestone—The soils which overlie the white, magnesia, and
Helderberg lime-rocks, and have been formed from these rocks by the
solution and removal of most of the lime, leaving the earths and im-
puritics of the stone for the soil. Each of these soils and rocks is
designated by a blue color.

3. Slufe—The soils which are on the Hudson river slate, the Oris-
kany sandstone, and the Cauda-galli grit, and have been formed by the
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simple disintegration of those rocks, These soils are usually more or
less clayey. They are colored on the map of a neutral tint.

4. Red Sandstone und Shale—These soils have been formed by the
disintegration of the rocks on which they are found. The color on the
map shows their location.

5. Trap—Is the soil which is formed by the decomposition of trap-
rocks, and is found on them, An olive-green color is used on the map
to designate this soil.

6. Clay and Sand—Designates the soils which are found ‘on the
outerop of the formations of white clays and sands of the Jower mem-
ber of the Cretaceous period. These soils are designated by a yellow-
ish color.

7. Marl Soils—Are those which are on the]outcrops of the clay
marls, lower marl bed, red sand, middle marl bed, yellow sand, and
upper marl bed. They are formed by the mixing together of these
different strata. On the map they are colored different shades of green.

8. Silicious Soils—Include all those in which quartz ore or silicious
matter largely predominates. They are designated on the map by a
yellow color of different shades, and the following subdivisions are
distinguished

a. Quartz-rock—Soil which is on the conglomerate of the Green

Pond Mountain, and on the Oneida conglomerate and the Medina
sandstone of the Kittatinny Mountain. These lands are all in forest.

b. Pine-land—That soil which is found in portions of Southern
New Jersey, and on which only yellow pine ever grows. It is formed
from the glass-sand and the water-sorted, gravelly earth.

¢. Oak-land—That soil which is found in portions of Southeastern
New Jersey, and on which oak timber grows. It is the unsorted
gravelly earth of the Post-Tertiary Age.

d. Miocene—The soil found on the miocene marl of Cumberland
couanty.

9. Glacial-drift Soils— Are designated on the map over all the
northern part of the State by small black dots. These soils are some-
what like the rocks on which they lie, but their composition is changed
by the addition of earth brought by the glaciers from the rocks farther
north. )

10. Allwvial—Is the name given to the soils which make the tide
marshes—those which are along the borders of the uplands and only
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a few feet above tide-level, and also to those which make up river
flats. They are designated to some extent on the map by fine-ruled
black lines.

Samples of all these varieties of soils have been collected, and as
many as the other work of the laboratory would allow of, have been
analyzed. The analyses have been made by digesting in acids, and
not by fusion, From an extensive acquaintance with the farms and
farming of all parts of the State, it is believed that these analyses are
in accordance with the results of farm practice, and that they may be
studied and used with profit.
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Of the soils in the above list, No. 11 may be taken as the model of
naturally good soil. Tt is the virgin soil of the limestone valleys of
Warren and the adjoining counties. These valleys have now been
cleared and in cultivation for more than a hundred years, and they
have always been noted for yielding large crops of wheat, rye, corn,
and clover. Soil like this will yield 30 bushels of wheat to the acre,
without any manure or other fertilizer. After these soils had been
cropped for a good many years, it was found that an oceasional erop of
clover was essential to keeping up the fertility of the soil. And the
practice of the farmers there is now to crop their lands in a four years’
rotation, of clover, corn, fallow or oats, wheat, and then clover again,
and to dress the ground before sowing wheat with a coat of fresh-slaked
lime, Good crops are obtained in this way, but whenever the clover
crop fails, the wheat, too, is a failure. Three or four such failures
have recently occurred there; and this led to the analysis of the
cultivated soils 7, 8, 9, 12, which were originally the same as 11,
The only difference to be seen is in the amount of nitrogen in the soils.
and this is no doubt the chief cause of the failure. The Hessian fly
has been very troublesome there, but the soils rich in nitrogen with-
stood its attacks. The last season the crop of clover was better, and it
is reported that the promise for wheat is good. It would be an im-
provement to lengthen the rotation by keeping the land in clover, or
clover and timothy, two years instead of one, and so increasing the
amount of nitrogen in the soil. This would allow of keeping twice as
large a stock of cattle and sheep as is now kept, and of conrse of mak-
ing twice as much nitrogenous manure. And four-fifths as much land
as is now sown in wheat would be sare to produce more wheat than
the whole now does. The Jand contains a store of lime, potash, and
phosphorie acid, that is practically inexhaustible. All that is needed
in the soil is a sufficient quantity of vegetable or other organic sub-
stance containing nitrogen, to make these mineral substances soluble,

The soils 31 and 32 are good examples of soils deficient in some
essential constituents, while having others in abundance. These soils,
when first cleared, would raise good crops of corn and rye, but wheat
was not grown. Lime applied to them will cause them to bring good
crops of clover, and with that fine crops of wheat can be grown; and
the country where these soils are found, by skillful management is made
to produce much larger aggregate returns from its farms than are at
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present obtained in those like Nos. 5~11, The soils of this kind have,
however, been still further improved by the use of greensand marl,
But even with this, the lime and clover are still necessary.

An cxamination of the analyses of soils from different agricultural
districts of the State will help the experienced farmer to Judge of the
deficiencies of his own soil, and may furnish hints for its improvement,
But the analyses give no indication of the physical condition of the
soil. It may be flat in its surface, and illy drained, or may have a
close subsoil ; in which cases, however rich it may be in all the con-
stituents of a good soil, it will not yield good crops. For example :
the soil 20 is a rich one, and it is covered with very heavy timber, but
it is cold and wet, and can only be made fit for profitable tillage by
being thoroughly and deeply underdrained.

The soils of the oak-lands of southern New Jersey are comparatively
deficient in the elements which make a naturally fertile soil, and when
first cleared they produce only very light crops of corn and rye, but
when properly fertilized with marl or other manure, they can be made
very productive, Excellent farms are to be found in various places on
these lands, and the smaller cost of cultivation goes far fo compensate
for the extra cost for manures, Of these lands there is a large area
which is still unimproved, waiting for enterprising and industrious
settlers to locate on it. The means by which these soils can be easjest
brought into productive cultivation were shown in last year’s report,
and as the subject is one of continued interest, the matter is repeated
here.

The chief constituents of a fertile soil which are liable to be soon
exhausted, are vegetable or other organic matter containing nitrogen,
lime, potash, and phosphoric acid, The first table below gives the
number of pounds per acre of each of these constituents in the various
soils analyzed. The sccond and third tables show the amount of the
mineral substances taken out by a five years’ rotation of good farm
crops. An inspection of the table shows that a very few years of crop-
ping would be sufficient to entirely exhaust some of these soils of their
fertilizing constituents if the crops were all sold off the farm.

H
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1.—Number of pounds per acre of potash, lime, phosphoric acid and

nitrogen, in various soils,

Granitic Socls

)
-d - ': . p" .
|44 | of 1542 &
23 | 38 - g<3| E3
- M f R P
|
1|Natural soil, woudland, Chester, Morris count.y ...... | ],393| 5,226 4,0068° 3,380
2 Subsoil, Flanders, Morris counl T Y050 T3 34s0) 767
3 Unculuvaled so0il, Washington, {Varren connty ...... | 29242 200 2 190| 592
4|Uncultivated soll Pohatcong Mountain, Warren Co.! 3 276' 2,069 2 ,606'" 383
Limestone Soils.
5/Soil, cultivated, Wm. Shields, Musconetcong Valley, | I
Warren conntv 7,839 9,546 3,031 2,056
8|80il, cultivated, Wm. bhlelds Muscnnetcong Vul]ey, | ‘ ||
Warren county.. 4,093 9,400 3, 484 2,264
7|80il, cultivated, W, bhleldn, \luqccnet(,ong anley,
: Warren coumy .............................. 8,797 8,274 2787 ' 2,665
8'Soil, cultivated, Oliver Klme Musconeteong Valley, | |l
Warren countv 3,745 4,355 2, 003 1,638
9 Soll cultivated, Ollver Klme, \quconetcong Val]ey,' I
| Warren COUNEY eevvamnrrsenennsrsssnrsrarsatonssassssissans! 8,187 5,330 2,003,| 2,300
10/S0il, cultivated, W. H. Drake, MusconetcongVa]ley, I !
; Warren CONDEY.ereeen berrssu st e e rrr v 6,480, 6,323 2,683 ' 2,334
11,80il, virgin, Robert I. Smith, Bloomsbury, Warren !
ST 2 A 8,187‘ 5781 2,787 3,588
12 Seil, cultivated, "Robert 1. Smith Bloomsbury, Wnr f q
' ren county. . cerraeeuenes| 5,975, 630a 2,456 | 2,090
13 Subsoil, Johnaonburg, Warren county e 4 180 73 702" 5,348| 2,282
14 Boil, John T. Lei h, Clinton, Hunterden county... i ‘%06 b462 2,891 3060
15 Boit, Rubt. Craig, New Germantown, Hunterdon Co. 24391 7,801 4913| 1,864
Slate Sotls.
16 Soil, naturzl, William 8. Vanderuff, Deckertown,'
Sussex cmmty 4,350 1,256 2,230| 1,213
17|Seil, uultwaled William P. Ntcho]n.u Newinn, Su-w ‘
sex county... . .| 11,323 10,766] 5,017, 2,264
18'Soil, natural, near Aqbury, Warren county ........... 3,832, 1 028 1,115 | 2,282
Red Sandstone and Shale Soils.
19 Boil, cultivated, John T. Leigh, Clinton, Huuterdoni | |
| county... o] 2700 2,439, 1 498 1,655
20 Soil, nnturn[ ngwuod "Hunterdon cmlnly | 2,090 2,211 1, 341’ 3,170
21|So|l natnral College furm, New Bnmaw:ck veerenee! 1,568 206 801! 2,073
22 Subaoﬂ under No. 21.. venen 2614 52 592 837
23 80il, culmated Gollege f.arrn New Brunsw;ck } 5,661 3,848 1,446, 2,805
24 Subemi Under No. 23one.verersenersensese -] 4,703 3293| 1,045 923
26/80il, unculuvaled unfenced commons ................... 114,110 38320 24391 1,289
Trap Soils,
26/Subsoil, natnrsl, Palisade Mountain, Bergen countyj 2,526] 2438 1, 560 715
27|8oil, nalura] Waslungmn Rock, Somerset county...[ 1 829 6,219 1 359 716
288011 nntural Mount Horeb, Somersel county.... 2 613| 4, 670] 662|941
Sonl nnlurul Ten Mile Run Mountain, Mlddlesex
29 coumy.. vereeenena| 33100 2,000 1, 340 400
30/80il, natural Rocky Hll] ‘Mercer counr.y ceeseee| 2,258] 1,724 2 242 888
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Mart Soils,
z - - - _'.—-.--_-‘- _I—E —-‘.-:;lt_.::
T - ] 3
58 (o8 et g
38 | 55 (3<8 ) £3
BoRy Cy ] i Ry ‘ ]
31/30il, natural, Holmdel, Monmouth county.............| 8,187 505, 3,671 1,202
82i80il, natural, Edinburgh, Monmouth countgy.......... 1,324 278 3,240/ 418
33,80il, cultivated, Thorofare, Gloucester county......... 1,665 1,829 1,848 923
84 8oil, cultivated, Thorofare, Gloncester county......... 2,323° 1,0918] 1,672" 1480

Silicious Soils.
Miscene Soil.
35,!Soil, natural, Shilok, Cumberland countgy............. I

Oak-land Soils.

36'Soil, natural, Bricksburg, Ocean county......eeeen-...
87 Soil, uncultivated, Chas. H. Irons, White Ouk Bot

tom, Ocean COUNLY....crvvrepiversocnseecrront e
38 Soil, woodiand, White Qak Bottom, Ocean county’
39 Soil, Geo. W. Cowperthwaite, Toms River, Ocean ¢o.:
40 Subsoil, under No, 39........ eerneue P arveitiasranra,
41|Soil, natural, enst of Whiting’s, Ocean county....... o
42 Subsoil, Cedar Bridge, Ocean county........cveserssnne’
43 Soil, Egg Harbor City, Atlantic coanty..... .-
44|Soi], natural, Weymouth Road, Vineland..............
45 8oil, natural, Dr.T. T, Price, Tuckerton, Burlingtoni

county ;

resevanansl

[YTTT TPTTYTS .

Pine-land Soils.

47)S0il, Bricksburg tract, Ocenn county.....e.eeeessesvesers

48 Soil, Dillon's Island, Toms River, Qcean county.....|....

49.30il, Stanton tract, 2 miles south of Toms River,

Ocenn county....cveeecrrensrenss
50 Subsoil, under No, 49......c000-..
51,80il, East Plains, Burlington co
52i8ubsoil, under No. Bl. .......ce..

......

SRR ENS idrnbdbak oo LPTI T

Aluvial Soils.

53|30il, Bacon Neck, Greenwich, Camberland count_v..!
54'Soil, Downes Edmonds, Cape May...cossreerensneraesns

3,310) 5,400]

2,787]

3,136

s71]l 1,983
331 2611 435
i
376 452 680
258 1448 610
361| 533 663
243 348, 483
1200 4310 471
71| 4521.........
1910 330 979
435 1,341, 645
[

207! 396 261
292 534 599
29 e R
..... f 296
......... 310! ........
310] 482 o244
435 670[.........
2000 783.........
5,400 2,683| 3,536
9,232 1,045 2334
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2.—Crops and mineral matters in them which are taken from an

acre of soil in a five years’ rotation

|

J RO, ‘:.}ng:f: ; :; ! A:::OgF IPO'L\SII.!I LIME. “’"’ig;‘;’.r‘"'

E . E;E é 'mnds. + Pounds, EI’—ounda. Pounds,
1/Red clover...............11_4‘,6-66' T 921 91 o7
2 Red clover.. . a.. 4000 268 02 9 o
'Ei‘lndian ol 3444 615 49 14 o 92
‘Com sluikn..............! 4,375 _—2;40 ____E?_....._?-E..._ 20
! : . 289 99, 285 42
“4ilrish potatoss.....| 17,020 2086 400 223 8 50
‘Irish potato tops....... 10,080 ! 180 B0 3n 14
| 580 273; 391 64
S WhERt v oo 15000 2 2 7 ) 11
{Wheat straw............ : 3,000 “ 153| 18-t 9 8
; i 178; a5 10*E 19
Total five yean' rotation............. I sesl estl sl 179

3.—Crops and mineral substances taken from an acre of soil in
another five years' rotation :

) 1

. cror. ot j§ oo POTATIL, LENE, f"“"ié'iﬁf““"

Pt "Pounds. & ' Pounds.l Pounde.i Pounds.  Pounds,
) Timothy hay.oer 4,000 280 81 2 30
"2 Timothy haye e 4,000 280" 3] ;—__2(-5 T %
"3 Indian corm..ore.n.. 3444 615 19 14 2 22
Corn atalke,,.......crnn. © 4,375 1) 85! 26 20
': 289 99'| 28 42
T A i 3.000 066 58 w2 1
08! BLTAW.evcserrserenss. 3,332 | 170 33 14 1
B | | 228|‘| 43 16 15
5 R Curnnrreers ceraes seres 1400 25 19 5 1 9
Rye straw...cceeicreeras | 4,200: l___-i(-iﬁ 29 15‘| 6
i i 187] 84 16'i 15
Total five years’ :qulion..............l 1,264 338 112! 132
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In all good farming, however, more or less live stock is kept to
consume the coarser and heavier produets of the farm, and the animals
are sold, while the manure is returned to the soil to enrich it. Much
of that taken out of the soil is restored to it again in this way. In
the rotation above given, the clover, the cornstalks, the straw and the
potato tops are all kept on the farm, and a part of the wheat, potatocs
and corn, and the lime, potash and phosphoric acid in them, are re-
stored to the soil in the manure from the stables and the cattle sheds,
so that not one-third of that taken out of the soil by the crops is sent
off the farm. Skillful farmers will always manage to make the waste
from selling the fertilizing elements of their soil, just as little as they
can. If good crops taken from the soil would exhaust it in ten or
fifteen years, it can be kept in order three times as long if only one-
third is sold off.

To replace the potash taken out from one acre in the five years’ ro-
tation, would at the lowest present prices of potash cost $40.67, and
to replace the phosphoric acid would cost $17.90—or, per acre, nearly
$12 a year. The value of land must then depend to a considerable
extent on the amount of these constituents naturally in the soils, this
value being modified by the condition of the soil and the ease with
which it is managed and tilled.

The principle, however, must everywhere be admitted and acted on
that crops take valuable substances from the soil, and these must be
restored in some form, or the capability of the land for growing crops
will be destroyed, Attention to this principle enables farmers on the
lighter lands of southern New Jersey to raise as good crops as are
grown in the northern part of the State.

The land needs in addition to barn-yard manure, however, other fer-
tilizers to some extent in order to cultivate them to the best advantage.
Of fertilizers, those which can be used to the best advantage in most
places are muck and greensand marl. Every bushel of marl contains at
least 5 pounds of potash, 1} pounds of phosphoric acid, and it can be
bought for from 4 to 10 cents, according to the distance from the marl
pits. Twenty bushels of marl make a ton, and five tons are enough to
supply the whole of the potash and phosphoric acid for the five years’
rotation—or a ton a year, which may cost from $1 to $2. It is true
the potash and phosphoric acid in the marl are both so combined in it
that they do not dissolve in water, and so become fertilizing ; but

NEW JERSEY GEOLOGICAL SURVEY



118 ANNUAL REPORT OF .

under the influence of the vegetable matter in the soils, or of the farm-
yard manures with which they may be composted, they gradually be-
come soluble ; and under the influence of muck or of muck and lime,
they undergo the same change. There is, then, an abundant supply of
potash and phosphoric acid to be had cheaply in greensand marl,
Analyses of the marls most used are given in the table following :

TABLE.
P L2 3 4 B ' . ‘ 7.+ 8 I 9. | 10.
B 1 . 7 1 . |
Phosphoric Acid......| L1 133 102 2.24 269 256 358 387 2.58 2.30
Sulphuric_Acid......... R 2739 26 22 97 81| 180

Silicic Acid and Sand. 38,70, 46.03 50,23 50.80 49,40 51,50 53.15 54.75,59.80,57.67
Carbonic A it o.... Peaal o,

Potash....coiocrrcainenne] 3.65‘ 5.67 6.321 5.18 6.31 4.62 3.75 4.11] 4.25 3.63
Limee.criiiermnrnnnnenn, C9.07 201 140 213 252 1.26 3.27 5.46i 2.97| 1.26
Magneif.........coemresee 1.50! 347 345, 354 324 395 1.76 2.99 £2.00 3.67
Aluming....ccoveverecrens 10,200 7.86 7.94! 877 B.80 601 879 6.46| 6.00 10,10
Oxide of Iron...........|18.63] 2523 20,14' 17.63 17.11 21.04i 16.94 15.20 11.98114.16
Water ..o veeeeninninees 10.00 8.32 7.25

B.40i 9.00’ 9.66 9:10 7.39, 898 6.85

_ l99.16]100.00 99.77/100.34 99.53 98.551100 18100.00'99.79,99.94

No. 1 is an average of the variety of marl most largely used in
eastern Monmouth. Itis from the Lower Marl Bed, not particularly
rich in phosphoric acid, but remarkable for containing from 10 to 20
per cent of carbonate of lime in fine powder,

2. Marl from the Cream Ridge Marl Company, Hornerstown,
Monmouth county.

3. Marl from the Pemberton Marl Company’s pits, Pemberton,
Burlington county.

4, Marl from Kirkwood, Camden county, and from the Middle
Marl Bed.

5. Marl from the pits of the West Jersey Marl and Transportation
Company, near Barnsboro, Gloucester county.,

6. Marl dug at Dickinson’s pits, at Woodstown, Salem county.

7. An average of five analyses of Squankum marls from as many
different marl banks, near Farmingdale {Squankum) Monmouth county.

8. An average sample taken from a heap of 100 tons sent by the
Squankum and Freehold Marl Company to New Brunswick.

9. Marl dug at the pits of the Squankum Marl Company, near
Farmingdale.

10. Marl from the pits of the Vincentown Marl Company, near
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Vincentown, Burlington county. This comes from the green marl
layer of the Upper Bed.

The above analyses are only averages. Single samples from any of
them may be found which are much richer, and others which are very
much poorer. Complaints are frequently made that the marl is not
good. Some of these may be well founded, but others are not. Those
gelling can supply equal to these analyses, and it is their interest to do
so. The difficulty may sometimes arise from injudicious use, or from
dry seasons. Marl is not a quick, but it is a lasting fertilizer. Its
quickest and best effects are seen upon clover and grass.

Marls more or less caleareous, of the miocene age, are dug mear
Shilol, in the western part of Cumberland county. They have been
found very beneficial to the soils, and are used generally by farmers

_for miles around them. Their composition is shown in the following
analyses. No. 1 is anaverage sample from Ayers’ pits, and represents
the grey, caleareous marl, No. 2 is from Hummell’s pits, on the
Horse Branch, and is a black marl.

|
. 2.

g
Bilican and QUALLZ i s s 5930  65.53
AlUming .o e e s s rene ceeasraaan, 2.84 5.59
Oxide of iron......... 3.07, 6.08
Lime...coieinenne 15.30| 2.71
?)Iagn]esia ............ 0.69, 2.65

otash .veeinians 0.97,
S P 08} 112
Bulphurie acid......... e ‘ 3.56, 6.70
Phosphoric acid...cviveiininiiiinanns Eeaeetn et ier b b et baen e taens 0,45, 2.00
Carbonie 8cidie e viirisrenensimirmei i e 9.00 ..iiinn
Organic MAUET...ccois sieiriaciiein e msniesiseeeees oo b rre i e asr e | 212
WVBLEE i atian cerirnns e rrt i ies e reases craas ereasseraeraaa s teemanns 2.80 5.17
b ) PO PSS 93 56, 99.67

Muck, or black earth, is abundant in all the swamps and wet grounds
of southern New Jersey. It is vegetable matter partially decayed, and
while in the swamp is undergoing no further change. It has then no
fertilizing value, but when dug out and exposed to sun, air, moisture
and to frost, it soon begins to change and decay. Its change can be
hastened by the addition of lime, lime and salt, or barn-yard manure,
It is then in good condition to apply to the soil. Its office appears to

NEW JERSEY GEOLOGICAL SURVEY



i e oo e L e A

120 ANNUAL REPORT OF

be to improve the texture of the soil, to increase its power of absorb-
ing moisture from the air, to furnish a solvent for the mineral sub-
stances in the soil and in mineral fertilizers, and to become the medium
of communication between the soil and the growing crops. It does
not contain more potash or phosphoric acid than is found in ordinary
soils, and can of itself only help to exhaust them quicker, but mixed
with marl or other fertilizers in the soil, it incrcases the crop very
largely.

Analysis of muck from a pine swamp bottom, Toms River, Ocean
county ;

Organic malter....... voiivnene. PR A 81111
W BRI e e ceiit s ieir i eranerar e rars saenanenr srnnssnnen raranenins crrenrsen 1,960
Matiers insoluble i m BCI e e rrreeresa e o 13,800
AlBIIDAL cove it iatis crererrerrrern saranerae srernnererenesreseneees 0174
OXIAR OF 10T evrsvoessererressesonesssssssesseios oo P UUCUPRI | . (]
USROS | X 121 |
Magnesia,......... Cevbadabn bevierraner st et aesnbnaranbe nenrnes PN 0.216
T U U OO | X £
Phosphoric DY B bl A eber e r et nerenrea s unanenann 0.026
Carbonic acidu.iciivciiiiiiecrnn . chneaes sresesseesressssrnnee 0.008
Chlorine..coceeunernnnn.. eveeresereinrenienrias e Rdeteerars tassesrsssrnreresiarens trace

Bulphuric acid . e s e, 0,034

100.359
NILTOBEIL cererieenitrinnrivs s tessvenes crreries saieesnstentesnrnernsssssnsseens 1.0.9

The sample was a good average, and was taken from a ditch bank.
The bed of which it is a representative, has a depth of about three
feet. Such beds are common throughout Ocean, the eastern part of
Burlington, Atlantic, Cumberland and Cape May counties. Those of
all other parts of the State are nearly the same. This muck, it will
be seen, contains 20 pounds of nitrogen to the ton, so that it is capable
of adding to the soil a very essential constituent, and one which is
entirely wanting in the marl.

With these two fertilizers, both of which require little money, the
tillage of the oak-lands can be begun in an economical way. The
first crops upon them will be light, but gradually their fertility will
develop, and with good management very satisfactory crops can be
produced. The soils are rather deficient in lime; the marl may supply
this deficiency, or common slaked lime may be applied. And there
may be cases in which other fertilizers may be more available. But
in all cases the fertilizers should be used so as to favor the growth of
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a good crop of clover, and when this is attained, the greatest difficulty
in cultitvating these hitherto neglected lands will have been overcome.
Nos. 47-52 are analyses of specimens from the pine lands, They
are not farmed, ‘
Nos. 63 and 54 are alluvial soils, and they are remarkably pro-
ductive. They were cleared at the first settlement of the country,
and have been cultivated ever since, without manure,

NEW JERSEY GEOLOGICAL SURVEY



T D e . ol e e

122 ANNUAL REPORT OF

7. DRAINAGE.

The drainage works, on the Pequest, in the Great Meadows of War-
ren and Sussex counties, are completed. The channel is large enough
and the current sufficiently rapid to carry all waters in a freshet with-
out overflowing. There was an ice dam at the breaking up of the
stream last spring, which caused the water to overflow the banks, but
as soon as that broke the water fell at once within the banks of the
stream. The drainage is a complete success, and is now ready for the
remaining step in its improvement, viz., that of cutting the side drains
and ditches which are needed to carry off quickly the water which
falls on these flat grounds. The benefits of draining these rich lands
promise to be as great as the ownersof them could desire. Tt is to be
regretted that the expense of improvements of as great public import-
ance as this is, and so much to be desired for sanitary reasons, should
all be thrown upon the owners of the wet lands. The whole country
surrounding is made more attractive, salubrious, aud valuable, and it
should share the expense. The land is benefited all that it costs, but
the owners find it burdensome to advance the expense before they
have realized any profits from it

The business of the commissioners is not yet closed, being delayed,
and their expenses increased, by tedious and unnecessary litigation.
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8. WATER SUPPLY.

The question of water supply continues to attract attention in many
parts of our State. The increasing density of population and the con-
sequent accumulation of waste, filth and decaying substances on the
surface is liable to, and in many cases does contaminate well-waters so
ds to render them unfit for use. Then, too, the increasing wealth of
our people leads them to seck for the larger supplies and greater com-
fort to be obtained by having water carried in pipes to all parts of a
house, and drawn by the simple process of turning a faucet,

A large number of samples of well-water have been scot to the
laboratory this year by anxious housekeepers, to learn whether they were
wholesome and safe to use for drinking, 'We have tested many of these
and returned answers to the inquiries, according to the best judgment
we could arrive at. This judgment, however, has to be formed as
much from the history of the water as from the chemical examination.
To determine whether water is hard, we take a gill or thereabouts in a
flask and add to it a clear solution of soap in alcohol, If the mixture
is then shaken and remains clear with an abundance of soap bubbles
over it, the water is soft, but if it becomes white, and curdy-looking
masses form and float in it, and no bubbles appear on the surface, it is
hard water.

The hardness is caused by salts of lime and magunesia which are in
solution in the water. These salts render the water unfit for washing,
as they destroy soap, and they are troublesome in tea kettles and in
steam boilers, on account of the incrustation which is formed as the
water boils away. But hard water is not specially unwholesome, and
it is common to find well-waters containing from 10 to 60 or more
grains of solid matter to the gallon, which have been used for years
without any injurious effect, thongh sanitarians recommend that
water containing more than 17 grains to the gallon be not used.

Waters containing a very little ammonia or albuminoid ammeonia
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have been said to be poisonous, and if this substance comes from
sewage, filth, or decaying organic matter such as accumulates abont
dwellings, there is danger of its being so, especially in hot weather.
But if it comes from partially decaying weeds, grass or other vegetable
matter, such as is found in brook or river-water away from settled
population, there is no danger to be apprehended from its use—it may
be disagreeable but is not dangerous. The test for this substance is
very delicate, and to estimate the amount requires much care on the
part of the chemist., In brook, river or lake-waters in thick-settied
countries this substance is to be regarded with suspicion, and well-
waters containing it should not be used. The test, however, is not an
easy one, and almost as satisfactory trials can be made by testing for
chlorine or for common salt. Pure well-waters as well as common
brook-waters contain scarcely a trace of chlorine, while it is always
found in sewage water and amongst the organic and waste matters that
are thrown on the ground about houses. The well-known test for
chlorine, or for salt, is to take a clear solution of lunar caustic or
nitrate of silver in pure rain-water, and add a few drops of it to the
suspected water, and if it contains chlorine or salt a bluish-white cloud
will form in the water. If the test shows chlorine it is safe to reject
the water, or at least to boil it before drinking. Boiling water destroys
the organic poisons which it contains,

The temperature of water in a well at different seasons of the year,
will give indication as to whether the water is of sarface origin or
from some deeper source. At a depth of about 50 feet below the
surface of the ground, the temperature of the earth is unchanged
thronghout the year, no warmer in summer, no colder in winter. This
temperature is the mean, or average, for the year at the place of obser-
vation. In New Brunswick it is 52°, in Newark it is 51°, in Vine-
land 53°, and in some places in northern New Jersey as low as 48°,
In deep wells, over 50 feet, the temperature is increased about 1° for
every 50 feet in depth, but remains the same throughout the year.
Wells supplied from surface water grow colder in winter and warmer
in summer which those from deeper sources do not.

The following analyses of waters from Lambertville, Huaterdon
county, were made at the suggestion of the Lambertville Water Com-
pany. The samples were collected by Dr. G. H. Larison, on the 9th of
October of this year, at a time when streams and wells were very low,
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and when water is likely to be more impure than at any other season

of the year:
Analyses.

AMMONIA IN
10,000,000

PARTS OF WATER.

Chlotine,
‘number of
- graing ina

L » Albumi- |, grlton.
Tl Iree. noid.
1 From Delaware river at the water-works pump 10.70 10.55! 355
on Island creek..cviiniine i renenneeiennn
2 From Alexsauken creela.cieiiiirnerinin. 8.00 11.25 150
3 From clay pit at brick-yard above reservoir... 2.67 19.80' 0560
4 From water-works pipe, at dead end............. 4.00; 12.50: 100
5 From water-works pipe, 8-inch main at Dr. :
Lillys., ccccneive seecranur renansrarasssssnnbanress snaens 16.00 14.00 .200
6 From Union Fire Company’s cistern............ 2.00' 8.00 100
7 From Dr. Lilly’s well, at his residence....cv... 333 7.25 1.400
8 From well in lst ward, 8. Main St....oveeereen 1.33 7.50 2.400
5 From John M. Matterson’s well, east side of] -
G vosrvesceoremenncasruenseunzassasssnssaansssssnsansas 1.00 1150 5.200
10 From C. W. Kitchin’s well, at hotel...... . 1.33 9.92| 20.500
11 From new school-house well.........ccoviunis 8.00. 8.25: 3.350

GRAINS OF SOLID MAT-

TER IN 1 GALLON OF

WATER. - Hardness,
in grains of
‘ Y - carb. {ime
. in a galion.

| D;félo' at | Burned.'

! |

T p— ! 6.50] 8.50 3.90
From Alexsauken creek......... 8.50, 5,75 4,10
From clay pit at brick-yard, el 7,50, 4,25, 4,68
From water-works pipe at dead end 6.35. 3.80 2.56
From water-works pipe at Dr, Lilly's......cocovnnn 6.50 4,00 3.10
From Union Fire Company’s cisternu.....c.co..ce. I 482 2,771 2.40
From well at Dr. Lilly’s residence....... ‘ 17.156 10.50 6.60
From well in 1st ward, 8. Main 8t...... , 23.10 11.36 5.40
From John M. Matterson's well. o icvireniennncnnand} 42,50 22.50 15.50
From C. W. Kitchin's well, hotel..........eiieeee { 83.50 56.00 39.52
From well at new achocl-house.....cveruearissinirane 18.00! 10.00 5,62

NEW JERSEY GEOLOGICAL SURVEY



126 4 NNUAL REPORT OF

9. ARTESIAN AND DRIVEN WELLS.

At various places in the State a number of deep wells have been
bored, with the hope of reaching water which would rise to the surface
and flow over, forming true artesian wells. But very few have been
successful to that degree ; however, a number have been bored in which
the water has risen nearly to the surface, and which have yielded a
very satisfactory supply. So many such wells have been bored that
public attention is strongly and favorably drawn to them,

The well of Messrs. E, Balbach & Son’s smelting and refining es-
tablishment, in Newark,* is located near the Morris canal, and only a
few feet above tide-level. It is 500 feet deep, of which about 100
feet were In sand and gravel, and the rest in red sandstone rock, It is
tubed down to the rock, is 8 inches in diameter, and the water rises in
it to a little above tide-level. The water is very clear, a little hard,
and has a temperature of 553°. It yields 500 gallons a minute, and
when pumped at that rate the water-surface in the well is lowered 6
or 8 feet. The ground around the well is dug away so as to allow the
pump to be set within about 2 feet of the surface of the water.

The water is used for all purposes about the establishment, but is
specially valued for its low temperature and its usefulness in cooling
the heating furnaces.

The well of Messrs. P. Ballantine & Sons is at their brewery, on
Freeman street, Newark, and not far from the well just mentioned,
though the ground is perhaps 10 feet higher. It is an 8-inch bore,
and is tubed through 90 feet of earth and 10 feet into the rock; the
remaining 350 feet is without tube, being all in red sandstone. The
water rises to within 24 feet of the surface. It has been tried for
water, but is not yet in regular use. The quality of the water is good,
being clear and cool. With the pump considerably above the surface
of the water, it has yielded 200 gallons a minute, and is expected to

* The wells bored in Newark the past season have been put down by the North
American Mining Company, H. M. Waddell, agent.
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yield more than twice that when the pump is properly set near the sur-
face of the water. _

The well of the celluloid works in Newark is 250 feet deep, and
yields a satisfactory quantity of water. This water was analyzed by
Messrs. Ballantine, and found to contain in a gallon—

Chloride of sodizm (common salt) ......... crerasanieereneerseiaen « 08 grams
Sulphate of soda {{3lauber salts)... vessenesrnserarnns sosrenennans 117
Sulphate of lime (gypsum)... PPPTORRRUIIIE . 1; B S
Sulphate of magnesia (Epsom salts) T 1 I S
Carbonate of magnesia....cooieiee crosvrsrecirnirerimneenncners 6,1 %
Silicie 8@ st e e ses e 2.0 ¢
Graing of solid matter..ceiiievimecinirercinne e, 1242

Messrs. Lister Brothers have recently bored a deep well at their.
works on the banks of the Passaic in Newark. It is 8 inches in di-
ameter and 615 feet in depth, It was sunk 110 feet in earth and 505
feet in rock. The surface is but a few feet above tide, and the water
rises to within 2 feet of the surface. Tt is in constant use, and is
yielding at the rate of 800,000 gallons a day. The water is clear and
cold, its temperature being 554°. An analysis of the water shows it
to contain 1562.34 grains of solid matter to the gallon. The mineral
matter in it is composed of the following substances:

ANALYSIS,
Bulphate of 80da.....ciuviverrirariieerecricnsnrrrmnenens oee 15.94 grams
Sulphate of magnesia . 25.87
Sulphate of lime,...... 10698 ¢
Carbonate of magnesia.. 156
Chloride of sodium (salt)... RPNV S

152.81

A second analysis of the water from this well, after about six weeks’
pumping, shows 145 grains of solid matter and 88.1 grains of sul-
phuric acid in a gallon, instead of 152.8 grains of solid matter and
89.1 grains of sulphuric acid in the first analysis. Sulphate of lime
makes a hard scale in steam boilers, and the large amount of it in this
water shows it to be unfit for use in steam boilers, or in any apparatus
liable to be. affeted by an accumulation of scale or sediment. Such
water is too hard for laundry purposes, and not to be recommended
for drinking or household use. In these large manufacturing estab-
lishments it is, however, of great value on account of its being always
clear and cold, so that it can be used for condensing or cooling hot
substances, and for the ordinary washing and rinsing operations where -
neither heat nor soap is needed.
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The amount of sulphate of lime in the water from all these deep-
bored wells which are in the red sandstone is too much to make it de-
sirable for steam boilers. The amount appears to be greatest in that
from the deepest wells. Messrs. Balbach & Son report that the water
from their well is not near so hard now as it was when they first began
to pump it some months ago.

At Paterson, at the Passaic Rolling Mill Company’s works, a very
deep well has been bored. It is on the flat ground near the Erie rail-
way, and south of the railroad station. This is an 8-inch well, and
was bored 6 feet in earth, the rest in rock. Water was found in the
rock within 20 or 30 feet of the surface, and it stands about 17 feet
below the level of the ground. The well has been sunk 1400 feet,
most of it in red sandstone. Some layers of red shale have been
passed through, and at 1180 feet a layer of fine quicksand was
met, which stopped the working of the drill and rose 8 or 10 feet
in the bore. No trial to find how much water the well will supply
has yet been made. The well is now tubed, and the work of sinking
is continued. _

The undertaking has been watched with much interest, for it was
hoped that the thickness of the red sandstone formation would be
ascertained. The proprietors have shown the heartiest interest in the
work, hoping that, besides supplying themselves with a flowing well,
they could solve a question of much importance to geology.

At Hackensack there are several bored wells now in operation. 7.
T. Crane, Esq., of that place, has courteously contributed the informa-
tion in relation to them. He says there were put down some b to 7
years ago, wells for Wm, De Wolfe, Garret Ackerson, Jacob Hopper,
Huyler & Rautan,

The well of Huyler & Rutan is located on their dock, about 75 feet
from the water front, and is 1054 feet deep. It went through 10 to
12 feet of meadow mud; then through blue clay and thin seams of
red clay to a depth of 104 feet. At the depth of 104 feet red shale 6
inches thick was struck. 'When the drill passed throngh this layer it
dropped suddenly 6 inches, and then struck a second layer of shale 7
inches thick, After passing through the latter, water commenced to
flow, and has flowed ever since, except when the tide in the Hacken-
sack is out (low water) the flow ceases altogether. And when the tide
is up it commences again. The river bed is 15 to 20 feet deep.
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Mr. R. P. Terhune on the opposite side of the river, and some 650
fect or more from Huyler & Rutan’s, has bored down 135 feet with-
out getting a flow of water as yet.

An artesian well is being bored at the Secaucus Iron Works, and
near the Hackensack river, in Hudson county. I. P. Pardee, Supt.,
has favored the Survey with the following account of the strata and
the water: The surface of the ground is about five feet above tide,

From the surface down to red shale rock,.. conreenne 18 feet,
Red shale............. walo 370 %
Bhaly sandstone.........civiveenieniisnenennsimene v e to 39 “
Red, shaly sandstone.. from 400 to 600 “
Total depth at date [February 7th, 1880]....cccvuiiiiiiininnaniiciin 600 “

The diameter of the bore is 6 inches. When the hole was down
210 feet they commenced to pump with a 4-inch pipe down 60 feet,
and with a seed bag at lower end to keep out the surface water; pumped
about fifteen gallons per minute of beautifully clear water, but decidedly
brackish to taste.

When the bore had reached a depth of 304 feet they pumped with
4-inch pipe, with seed bag attached, and down 100 feet. The result
was a large volume of water, but it was still brackish. On evapora-
tion it gave 110.67 grains of solid matter per gallon, which tasted
strongly of common salt. When at the depth of 600 feet they pumped
with a regular oil-well pump, with the seed bag attached, and having
a 4-inch pipe down 250 feet, attached to the end of which was the
pump barrel 3% inches in diameter, making a total length of pipe
down, 257 feet, The result was only one gallon per minute. The
4-inch pipe and the pump barrel were then taken out and put down
200 feet. Oun pumping, got 20 gallons per minute of very clear water,
which, when tested with nitrate of silver, gave a slight pereipitate,
The water, on evaporating, gave 12.37 grains of solid matter, The
difference in the volume of water as 257 feet and 200 feet appears to
show that about all the water (not salt), which they have obtained so
far, comes in between 200 feet and 250 feet down.

They are now putting down the well 400 feet deeper, which will
make a total depth of 1000 feet, when it is done.

By way of comparison, they had other waters there evaporated to
dryness and weighed, The drinking-water from the well near the
furnace contained 108.76 grains in a gallon ; that from the Hacken-
sack river had 307.45 grains to the gallon.

I
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Bored Wells in Jersey City and Vieinity. By L. B. Ward, C. E.,
of Jersey City.

“ Borings of considerable depth in-search of water have been nade
within the past half century in various parts of Hudson county, and
in locations differing widely as to topography and geological associa-
tions. A geological boundary which passes through Hoboken and
Jersey City, and which is in its general bearing parallel with the
Hudson river, has been closely touched by the borings made in the
tract east of Bergen Hill, these having in every instance entcred the
underlying rocks. An example of rock-boring for water is also found
upon the erown of the Bergen trap ridge.

“In the marshes west of the Hackensack river are a number of wells
which have been bored through alluvium and boulder clay, Four of
them, which were sunk in 1871, derive their supply from a sheet of
water-bearing pravel, at a depth of nearly 200 feet, the water rising
to the surface and flowing off in moderate quantity. The water, while
it is palatable, has a noticeable taste, said to be of sulphur. The wells
now mentioned are upon the line of the Newark plank road; an
equal namber of wells are to be found on the line of the old Newark
turnpike ; these are now disused and their origin and depth are un-
known.

“Diligent inquiry has failed to find where any rock-borings have been
made in that part of Hudson county south of Jersey city. The large
works established upon the shores of Kill Von Kull depend for water
either upon capacious shallow wells, or upon tubular [driven] wells.
The need of suitable supply of water is felt here.

“Upon the smaller islands in the New York harbor, geologically
related to Jersey City and Hoboken, no borings for water are known
to have been made. On Staten Island a successful well was obtained
a number of years since, at the silk mill in New Brighton, by boring
to a depth of 400 feet in the underlying serpentine,

“ Notes of the Principal Rock Borings in Hudson Counly.

“ Jersey City.— At Mattheisen & Wiechers’ sugar refinery on the south
side of the Morris canal in Jersey City, a boring was begun in 1867,
which was discontinued in 1872, at a total depth of 1000 feet, inclu-
sive of 20 feet of surface earth, the diameter of which in the upper
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180 feet of the rock was eight inches and in the lower 800 feet, four
inches, The rocks penetrated were chiefly gneiss and quartz with
white sandstone and thin bands of slate, occurring below 800 fect.
Several veins of water were met with between 600 and 900 feet, of
which the most important were at a depth of 720 feet. The yield
was found to be 50 gallons per minute, when tested by pumping.
The level in the well being 12 feet below tide, and the temperature of
the water 52° Fah, The brackish quality of the water obtained has
prevented its use and the well is closed.

“A boring of small diameter was made about 1842 by Mr. Andrew
Clerke, in the marsh at the corner of Montgomery and Henderson
streets, in Jersey City. Here the red sandstone was met with 15 feet
below the surface, and was penetrated to a depth of 200 feet, when a
stratum of very hard rock of whitish appearance was encountered, and
the work abandoned. A liberal supply of clear, bright water, but
strongly impregnated with magnesia and common salt, was found at
the depth of 150 feet, which overflowed at the surface. The tempera-
ture was not noted.

“In the same marsh, and about 1000 feet northeast of the last, an
unsuceessful boring was made o few years later, respecting which de-
tails have not been obtained.

“At Cox’s brewery, on Grove street, between Seventh and Eighth
streets, in Jersey City, the underlying sandstone is covered by about
70 feet of boulder clay and earth. A small boring of 100 feet in.
depth, was first made nearly thirty years ago, and was enlarged to 5
inches in diameter and carried down to a depih of 400 feet in 1872
and 1873. Small veins of water were met with in the rock at all
depths. The water, though so hard as to form a heavy scale in a steam
boiler, was of satisfactory quality for brewing purposes. Its tempera-
ture was 54° Fah. The well eusily afforded 300 barrels of water per
day, the water rising in the excavated well to the level of the tide ,
thence passing away through the earth to the street sewers. The boring
intersected » number of seams in the sandstone, which contained fine
earthy matter, and limited the capacity of the well to deliver clear
water,

“At Limbech & Betz’s brewery, on Ninth, between Grove and
Henderson streets, in Jersey City, and 800 feet northeast of Cox’s
brewery, the sandstone is covered by 40 feet of boulder clay, with 30
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feet of surface sand. A boring 8 inches in diameter was made here in
1875, penetrating the red sandstone rock 7763 feet to reach water,
which was found at the bottom in a stratum of white or light-colored
stone. At its completion, the well, when tested by pumping, yielded
33 gallons per minute continuously for 24 hours. The water * is suf-
ficiently soft and sweet for brewing, but is ordinarily used only for
cooling purposes, its temperature being 524° Fah. The well affords
1000 barrels of water per day without difficulty, the level of the well
being 10 feet below tide, or 25 feet below the surface of the ground.

“ Borings made to rock at the Pavonia ferry, distant, viz.,, 2300
feet, 2850 feet, and 3300 feet nearly east from the last, came upon ser-
pentine at 63 feet, 120 feet, and 179 feet below tide, respectively.”

Hoboken gnd Union Hill—In the marsh, and near the south end of
Grand street, in Hoboken, a boring was made in 1828, which is men-
tioned in Mather’s “ Geology of New York” as 400 fect in depth,
reaching rock at 40 feet, and has penetrated serpentine, sandstone, and
supposed white marble, This boring probably did not come upon
water, and the work was abandoned. Mr. Theodore Van Tassell recol-
leets to have seen the boring apparatus remaining in position some
years later. :

¢ At the Palisade brewery, at the summit of the main ridge of Ber-
gen Hill, and corner of Hudson avenue and Weehawken street, in the
town of Union, a boring 7 inches in diameter was carried down in
1877 and 1878, through trap, to a depth of 297 feet from the surface,
water being found in quantity, increasing with the progress of the
work. The well is pumped from the bottom, and yields 250 barrels
per day of very pure, soft water, of a temperature of 51° Fah. When
not pumped it discharges a much smaller quantity, at a level of 161
feet above tide, into the bottom of an excavated well, 28 feet under
ground and 12 feet below the surface of the rock.”

At New Brunswick a number of wells were bored 20 or 30 years
since ; those on grounds not much above tide level were flowing wells,

* Analysis of Water of Well of Limbech & Beta.

BB eiscrnarnrasisriiorissrrsmsssensriorairant esisasroressanns 39.5 grains in 1 gallon,
Lime civverrrrescessnosnansnearsens Vesrarnsanebearanse isbins -~ 695 “
MAZNERIA ccoveevrrn crsssrirareersers sersrsinrissreenesrsnanae e 236 ¢ "
Sulphuric 86id... o vercevscases oress snsssnsarsssnrassssss,onns 411 u «
ChRIOEINE cvevvvereerereeseerreeranessemsnsernrssnsssumsinssioneane 0080 % v
12542 ¢ w
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while in those on higher ground the water does not rise to the surface.
One bored in the old paper mill at Raritan landing, 303 feet deep, and
on ground some 12 or 15 feet above tide, delivered 40,000 gallons a
day, some 10 feet or more above the surface. It still continues to
flow ; the bore was not more than 4 inches in diameter. The water
was clear and answered for paper-making, though it was very hard.
Sulphate of lime was the chief mineral constituent. Two other
flowing wells—one at the residence of Richard Johunson, Esq., the
other in a field formerly belonging to Dr. H. Pool and near Mile
Run—which were bored many vears ago, are still to be seen. They
were probably not so deep as the later wells, and the quantity of water
they supply is not large.

The well bored by the late David Bishop, E-q., at his residence in
New Brunswick, is 455 feet deep, all in red shale. It is on a hill 90
feet above tide and the water rises to within 10 feet of the surface.
The water is clear but so charged with sulphate of lime as to be unfit
for use. The quantity of water to be obtained from the well is incon-
siderable.

Some other wells have been bored in the rock about New Bruns-
wick for the supply of private dwellings. They are at depths of
from 30 to 60 feet, and for the moderate quantity of water needed
in a household have mostly been satisfactory. In some instances,
however, they have failed to yield a supply.

Bored wells at Plainfield, Middlesex county.—Mr. Wm. S. Stillman
informs me that there are several wells at that place, One “on the
premises of Mr. Finch on Park avenue, about half a mile from the
depot. It ison the flat or level ground of the city, and has a total
depth of 102 feet, of which 60 feet was in earth and 42 feet in rock.
The size of the bore is 2} inches. The supply of water is ample,
and it rises to within 7 feet of the surface. The water is soft,

“ Another well is on the premises of J. B. Brown, on Park avenue
about three blocks from the depot. It is on the flat ground of the
city, It is 107 feet deep, of which 60 feet were in earth and 47 feet
in rock. The bore is 1} inches, The supply is all that is needed and
the water very soft. It rises in the tube to within 14 or 15 feet of
the surface. Mr, Brown says he struck the Dest vein of water at the
depth of 65 feet,

At Perth Amboy a well was bored for the Easton and Amboy Rail-
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road Company. It was sunk through successive beds of sand and
clay of the Cretaceous formation to the depth of 130 feet, but no
water was obtained. An account of the strata passed through is given
in the Geological Keport on Clays, p. 183.

The following clear and interesting account of the well at the
terminus of the Kaston and Amboy railroad at Perth Amboy, was
furnished, at my request, by Alfred Hall, Esq., of that city. In his
letter of December 11th, he says: “ No supply of water was obtained
from the bored well made by the railroad company ; that is, from the
bored part of it. I watched the progress of the well with much in-
terest as far as it was excavated by digging, which I think was about
30 feet, to where the boring commenced. The well was about 20 feet
in diameter, and the earth excavated was composed of a mixture of
sand, loam, clay and grave! for a depth of about 17 feet; it was suffi-
ciently compact to stand without support. At this depth water was
struck, and a stratum of coarse gravel 3 to 4 feet thick, through which
the water flowed abundantly, The grave! was rounded quartz pebbles,
like that from Bonhamtown ; below this gravel was fine sand, inclin-
ing to run like quicksand. At great expense a row of piles was
driven close against each other, and tightened up so that they could
excavate for a reservoir for the water. They succeeded in deepening
the excavation about 7 feet, making the whole depth of the well 30
feet, Inside of the piles a stone wall was built and continued up
about 10 feet above the surface of the ground, on top of which was
placed & large tank. From the large flow of water through the gravel
I supposed there would be a continuous and abundant supply, but in
about one year the water gave out entirely. I was told this week, by
the man in charge, that there was not one foot of water in the well.

“ We use a large quantity of water at our terra-cotta factory—from
400 to 500 borrels daily. Our supply has been taken, prineipally,
from a well sunk but little below low tide. This season we have used
more than usual, which, with the long-continued dry weather, made
our supply hardly sufficient, and we drove two 1}-inch pipes from
the bottom of the well 15 feet down, a large portion of the distance
through a very fine quicksand. These pipes were connected with each
other, and also connected with a 2-inch suction pipe attached to the
pump. At the ordinary speed of our engine, about 1000 barrels of
water in a day of 24 hours can be raised. Just below low tide there
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appears to be a thick bed of quicksand, Water is found above and
below this, but the water below is much purer than that above, being
clear as crystal. It is hard water,

“The same experience was had at the metallurgical works, and the
same two strata of water found at the same depth relative to tide-water.
The water was tested and found to contain some alum and soda, very
little iron, and no lime. The engineers say it makes no scale or
deposit on the boiler; that theflues are bright and clean, and there is
no sign of corrosion or injury to it. There is some difference in the
water at different locations; from a pipe driven about 200 feet inland;
the quicksand was struck on a higher level, and the water is softer,
and a good water to drink, showing that it is affected by a difference
in the strata through which it is filtered. This water question I con-
sider an important one. I have long been of the opinion that we have
an abundant supply of water for our city right under us.”

At the State Reform School, Jamesburg, Middlesex county, a well
8 inches in diameter has been sunk to a depth of 285 feet. The tube
was stopped by cemented earth at this depth, but the boring tool has
been sunk some 15 or 20 feet further, The boring has passed through
the successive layers of the clay formation, and a moderate supply of
wholesome chalybeate water has been obtained; but the water being
anfit for laundry purposes, on accouunt of the iron in it, the boring is
still in progress, in the hope of meeting solid rock, and perhaps soft,
clear water.

‘The experience with water at Jamesburg is interesting. The former
supply was from wells, and from springs which came out on the slope
15 or 20 feet below the level of the high ground on which the school
is located. The spring water is evidently the drainage from the gravel
and sandy loam which forms the top layer of the high ground, and of
course the water, though soft and clear, must be polluted Ly the surface
soil drainage, and this probably made still worse by the defective sew-
erage from the buildings. The school has about 270 boys, and the
teachers and other attendants make the whole number of persons there
over 300. In August, 1878, there was an outbreak of typhoid fever
of a mild form; before it ended, more than seventy boys were
attacked, and two died. The use of water from these wells and
springs was discontinued, and this, with perhaps other sanitary regula-
tions, soon checked the advance of the disease, and no new cases
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occurred. This summer a case or two, like those of last season,
oceurred, but the use of the chalybeate water from the bored well put
an end, at once, to the disease,

The section cut by this well is furnished by Mr. Eastman, super-
intendent of the school.

THICENESS DEPTH
OF EACH FROM
ETRATUM. | BURFAUE.
_ DESCRIPTION OF MATERIAL. . _
| ' !
| & \ .E
® g 3 I8
& & AR
9 eoeee Yellow s80d., wervririiniirsiiiiistirnriecreeereniineesieessen seesns 9.
4...... Yellow sand and gravel {from 12 to 13 feet, water) 13.......
30 ... .. Black clay, containing very litile Y. B A 43......
8 & Dark sand, somewhat colored with green, contammg a Tite
' tleclay. Rather dry, (From 46 to 47 feet, some whitish |
' clay, rocks, lumps, and thin layers.)...c..oouanunees rreernnns] 51 6
6'S80d TOCK e vvesrerserneevererencs R b
12 ...... ‘Dark and greenish sand, conmmmg a little clay, and of n| |
! mar] nature. Rather dry and crumbly ............... rreeanses 64:..es
1' 6 Black clay... 66 6
4 6 Dark and greemsh sand contammg some clay, rock and |
thin sand crusts, Kather dry 70 .00
6 Sandstone..eiienieiveennesenan. 700 6
b Black clay... e 76 8
4 6 Black clay, with some sand and n Tittle stone in it. 801 .....
12" 6 Black clay conlaining very thin layers of wlnte sand... ... 92 6
Hard, dry, whitish clay...... 93 6
Black clay, with thin l‘lyers ‘of White £a8d.....neons 108 6
1 68l dark sand.. 110......
23 b Fine beach sand wnter-bearmg, ‘somewhat nmddy, "and [
partly of a qmck‘mnd nature, containing more or less I
wood, rome floating sandstone, and clay Iumps...ocinene 1331 6
1......' Black cla s e b e 134 6
12 6 Fine ﬂand \\ater-bearmg, cnntnmlng wood ‘stone and mud ! I
| BATIE 28 BBOTE. rit s s 147.....
3 6'Black clay, with thin layers of white sand.. 150 &
13 6 Fine sand, “ater—bearmg, containing some mud “wood and i
stone......... SRR b e rr e rs bere e are T e et e TRst e e ear s Erananr 164 ......
14 6 Brown clay, very compact and golid, some wood, and its |
general appearance is of a vegelnble NAlErC.corerins cvvesaans 178 &
4 B Brown clay, centaining considerable sand and more wood.! I
Rather dry. (At 173 feet 9 mches, and at 178 feet 6 |
inches, limps of iron pyrites.).......... o 183 ...
8 6 Fine sand, water-bearing, contammg Bome mud ‘wood and '
floating BaARONE. s venroen. Naveersraierersensiarearntanstarinsansan o191 8
6 DArk clay..ciniiie i s e s e s rerare ! 192

10 9 Coarser sand--a more free water stratum—a few ﬂoating
| clay lumps, iron pyrites, wood and blue clay..........

3 Bluish elay (on top of it a thin sandstone crust and wood)

1. Sharp sand; water.....cocoereniens CBerrstEat st ssa s ary bObae
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OF EACH | FROM
STRATUM. ' | SURFAGE,
e DESCRIPTION OF MATERIAL. _

.| 8] il
3|8 g |2
SR B |8

QlFme, bltish €lag...ciceuceninreriimssianriimtisniinionm i rinesiine 204) 9
12y 3 Sharp, clean sand, water-benring . o 20|
3 Wood, worm-eaten . 217} 8
1|...... Coarse gand and fine grnvel ‘well mix
| WhHIte €8y, st e e 217 3
6/ 9 Sharpsand, with lumps of bluish clny (At 223 feet 6 mches
crusts of iron PFIUER Jcreniareiraesscns senrasssssunmassos vanasras 2241......
T|eenans Fine beach eand ....occinniirinniacnesonsnirsrsninms e 231).0eae
2| 3 Sharp sand, coareer....... PN 2331 &
3'Whitish clay. ...... orernusereientars VO S, 233 6
2 6’Shnrp sand, with scattermg whitish clay ]umps 4 236 ......
1}....../Coarse sand and fine gravel, well mixed with white clay
Jumps...ovnenea. SO 237|000
... Fine, lively sand...... 238 .
1{ 9.Coarse sand and fine grn.vel ‘well mixed with white cln_',
JUTD DB, cs v sesrrenssserrerssersmmanronninsisiarsssssstsserssmerssirsosnes | 239 o
3 Whitish clay .................. : 240|.
9 Sharp sand.. . 240, 9
3 Whitish clay ]ayer e b 241).....,
101...... 'Fine beach sand.. “eerenbiebteresbarnren irene 251 |.00u0n
Bl {Coarse sand.......... 256, ......
{The above 15 feet of sand clean and free from other sub-
atances. }
2|  8iAuger below pipe, and siruck a sandstone erustu..uececcssesisind venre

At Columbus, Burlington county, on the Rancocas stock farm of P
Lorillard, Esq., a deep well has been bored, The following account.
of it has been furnished for this report by Mr. Willard Blasdell, of

Philadelphia, who bored this and the Jamesburg wells:
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- T T T T e ee—— —_— g —_— “_T
THICKNES$ ' DEPTHS
OF EACH ' FRoM
STRATUM, SURFACE.

DescripTION OF MATERIAL.

1
\
\
‘
\

. 3 3
o i ® =
14 ... Yellowish loam and sanda.....coooveeveinniviiinmninniec e ' 14 ...
34  6iFine sand, somewhat mixed and eolored with dark mnd,
P owater BTN, ocvcensicirrinnssrnrsnmesesces sesssnens sne saneens 48 6
23 6,5tifl, black, sandy elay...ciiinnicn i e e i 72 .,
1...... Fine sand, muddy an - voene] 73......
9 ...... Stiff, black, sandy elay..ccciinniiireiniiiii 82.....
34 ... Fine sand, water-bearing, containing scattering layers of
sandstone on clay or shell rock, from 3 to 5 inches thick,
‘ some of it quile porous and well bored with wormas........ .
1'...... Black, sandy clay.....cc... |
7 ...... Fine ﬂand wnter-bearmg..
) R Rlack, sundy clay... eeran
3  6Fine sand “aler-bearmg
49 6 Dark, sandy clay, contauung scauermg Inyers of sandstone !
and shell rack, 3 to 5 inches thick...ccorciivarceenns varrar san | 178......
i28...... Dark, sandy chy, changenble to more sandy, with sca'tlermg i
) la\ers of randsione, shell rock, shells and wood.coneiiianens 306 ..... .
8 .......Fine sand, some gravel, sand crusts and floating brown clay
lumpa; waler......... Cetiereraseie cresrieesesesaanenanees SOV 314,.....,
24 ...... Red and white variegated elay..cciinniiins coiiier sivavisneenn 338 ..ouen
18 5 8and and sand rock aliernately, from five inches to two feet! '
| thick, with some thin clay veins and considerable wood...] 856, &

Shoved the pipe 338 feet 5 inches; bored with auger 18 feet below
the pipe; a fair supply of good water was obtained betiween the sand-
rock layers, which rose to within 45 feet of the surface of the ground.
At 302 feet a perfect fish tooth was found.

Mr. D. E. Howatt, farm manager at thestock farm, writes that the
water is tinctured with sulphur [sulphate of iron] to some extent.
* The well is not running now, because the purpose for which it was
bored is not yet completed. We tried it, however, with a very large
4-man pump, and could not reduce the height of water at 21l. From our
156-foot artesian well the flow is about 10 gallous per minute. This
water is raised about 30 feet and is slightly tinctured with sulphur
[sulphate of iron,] but is beautifully clear, very healthy (slightly
laxative when first drank) and decidedly a great success. * * *
There is a spring at Brown’s Mills, about 6 miles from here, which is
called fine for invalids, and to which they come from far and wide.
Our water from the 156-foot well is very much like the Brown’s Mill

NEW JERSEY GEOLOGICAL SURVEY



THE STATE GEOLOGIST. 139

water in taste, a little stronger if anything, and exactly like it to all
outward appearance.”

A well at the residence of Chas. S. Taylor, Esq., near Burlington,
was sunk 200 feet, most of the distance in the dark clays of the lower
part of the marl formation and the upper part of the clays. It ended
in light-colored clay, but no good supply of water was met. The
tube was 8 inches in diameter,

At the residence of Dr. Van Buren, at Shrewsbury, Monmouth
county, a well was bored through several strata of the marl formation
to the depth of 200 feet, but wuter was not fouud.

In the Great Swamp, Passaic township, Morris county, Dr, Var
Wagenen, had a 2}-inch tube sunk at his farm-house near Myersville,
to the depth of 64 feet, It is in clay with very little sand, and enters
the red. sandstone rock 8 feet. It is a flowing well, and yields a suffi-
cient supply of water for his farm stock.,

Hon. F. 8. Lathrop, on his farm in the Great Swamp, near Madi-
son, has sunk a 2%-inch pipe through strata of sand, clay sand, and
fine sediment, to the depth of 165 feet. No water has been found
and the rock has not yet been reached. The material appears to be
too close for water te filter through it. The basin in which it is
located is surrounded by a rocky rim, which in its lowest part is not
10 feet below the surface at the well, and there is no outlet for water
helow that level. If the material were sufficiently open for water to
run through, it should rise in the tube up to very near the surface.

An artesian well was bored at Winslow for Hon, A, K. Hay, about
twenty-five years ago, for water supply for steam eogine at the Win-
slow Glass Works. The elevation of the surface is about 115 feet
above mean tide. The well was bored 335 feet, 220 feet below the

level of the sen. The following strata were passed through :
Surface earth..

Blue and bhck clay
Glass-gand, described as quicksand...

Miocene clay, described as hard, bluek cla\ 35 ¢
Micaceous sand, described as qmcl.aand W107 ¢
Brown clay, descrlbed as black, hard clay 43 «
A gum log, one foot in dinmeter, found here,
Greensand marl and white Bhellq teeth, &Cuuvriivrrivinininriiieenen 20 “
Pure greensand—no fossila......cociiiimiiin i i e 15
335

Water rose from the bottom of the greensand.
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The geological relations of these beds are described on pp. 291 and
292 of the “ Geology of New Jersey.”
The analysis of the water of this well, as made for the report in

1868, is here given,
1000 parts of water gave:

FHH0R. e o ver s srrrrsas e e rr e es e s eesnrn s e rerer st ve sateraent besrerein 0140
ChIOrine. . ccoveveereiieinrissiisssnmsnens rsncssansessers versrsaseresnssssasanserees 0002
Bulphuric ACid.. i e irin i e s s sreens 0027
Carbonic acid........ccveunns S PRTR 0520
Peroxide of iron...,c.cecveeeeennnn venrersennrnenneens 0030
e si it teeretsrneremmnenemer s resser s e e reraateat arantn s asn s seaers snnnenens 0202
Magnesin ....oou veeviir i e reeresteera s e, 0079
Potagh ..ot it s crese e ree s vaeres 0100
T P USSR 1 1:%:1. |
Solid matter in 1000 parts of Wateru iiviscrreriraroreereresnssiernnn.ienes (1654

This well-water has much excess of carbonic acid, keeping in sola-
tion the alkaline earths as bicarbonates.

The well was bored 343 feet deep to get a supply of water which
would not corrode a steam boiler., The experiment was entirely suc-
cessful, Sufficient water was obtained, and the boiler has not cor-
roded sinee.

The sediment deposited is a soft and sandy one, and without any
tendency to incrust, and the water in the boiler finally becomes very
strongly alkaline from the abundance of carbonates of potash and soda
accumulated in it,

Well at Harrisville, Burlinglon county.—This was a well intended
to supply pure water for the paper mill there. Mr. R. C. Harris
says: *“In 18661 had an artesian well sunk at Harrisville, to obtain
& supply of pure water, free from iron, from which ingredient we had
a great deal of trouble, causing our wrought-iron boiler to rust out
rapidly. The well was sunk to the depth of 306 feet, and lined with
§-inch tubing. Gravel, blue and gray clay were passed through, until
a depth of 180 feet was reached ; mud, sand, and what appeared to be
decayed wood, were also encountered. Further on, a gravelly bed was
found, and water suddenly spouted up, reaching the top of the tubing,
8 feet above the ground. Water continued to flow quite freely, and
it seemed to be pure and free from iron. The party doing the work,
thinking to do better, persuaded me to let him go on; and, after a
great deal of labor, he reached the above depth of 306 feet. The
result was, no water of any volume; and that which overflowed was
impregnated with iron very strongly, which was the very thing I

*
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wished to avoid. At this I concluded tc abandon the project, and
declined to bore any further.”

The occupation of the sand beaches on the Atlantic coast, from
Sandy Hook to Cape May, as sites for summer hotels and residences,
and the rapid increase in the population at Sea Bright, Ocean Grove,
Ocean Beach, Beach Haven, Atlantic City, Cape May City, and other
peints on this coast line, brings up the question of water supplies ;
and several inguiries have been received, both as to quality and avail-
able sources of supply.

Jas. A. Bradley, at Asbury Park, writes: “The greater part of the
water used here is obtained by driven wells. They are from 20 to 40
feet deep, and give a bountiful supply of water, and, in almost every
instance, the water is most excellent. There are a few open wells,
but the driven ones have the preference. No attempt bas as yet been
made to experiment with artesian wells, but the matter is talked of,
Wells have been driven 76 feet, and still in marl substances, In
some instances water is not good, on account of marl deposit.”

The following paragraphs concerning water supply on the beaches,
were written for the report of 1875. It is reprinted, as it is still
applicable to nearly all points on them:

Water suffieiently fresh for drinking is obtained on all the sand
beaches along the sea shore of New Jersey, by digging holes two or
three feet deep in the hollows between the hillocks,

Wells, as they call them, are made by sinking a barrel or hogshead,
from which the heads have been taker out, into the sand to the depth
of from two to six feet, and remeving the sand from the inside of
the cask. The water rises in the ingide of the cask to within a foot or
two of the top, and the well is complete. It needs no bucket or pump,
and is usually without cover or curb, so that the water can be dipped out
with a pail.  'Wells of this kind, situated so that water from the sloughs
or from the sea could not readily soak into them, were considered to be
good enough, when but few people lived on thebeaches, but as population
inereascs, and waste matter, refuse and filth, of every sort, accumulate
upon the surface, the produets of their decay will naturally be carried
into the sand with the rain, and so find their way into the wells. The
necessary consequence of drinking water poizoned in this way is soon
seen in” the increased sickness and mortality among those who use it,
especially in summer and autumn. The first and easiest means of
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supplying pure water, is to collect rain, from roofs, into cisterns, and it
has been resorted to with most satisfactory results. The large hotels,
and the better class of houses, are being provided with cisterns, and
are able Lo store water enough for all purposes of domestic consump-
tion ; and wherever such water is used there is an entire exemption
from the diseases which afflict those who use water contaminated with
putrefying organic matter. Cisterns, however, are not provided for
the poorer class of dwellings, or for fires or steam.

The question of water supply has been largely discussed at Atlantic
City, and various projects have been entertained, An account of the
artesian wells, and the quality of the water, is reprinted from the
report of 1875

As early as 1858 the late Manasseh McClees sunk a well 185 feet
deep, at Cottage Retreat, near the light-house, and between Atlantic
and Pacific avenues, The ground was about six feet above the high-
water mark. The materials passed through were :

Beach sand.., Eeerrissresantenrarraient entseranatasen 50 feet.
Blue clay, e O

T 3(' u“
Very tough blue clay and salt water......osvivinsiccnsiccsiiinnnensnin & %
Band, more or less coarse ;i water, 8albm...oviiiiiiiiiiiiiinrn 90 ¢
Clay, vellow and blue, in streaks ; ; water, 360 [ ORI : B
Beach rand and salt water,, arseareae .

The boring was lined W|th an iron tube elght and a half inches
in diameter. The whole cost of this well was $1000. In 1874 the
Atlantic City Gas and Water Company sunk two artesian wells on
middle of the beach, at the south end of the city, and in ground eight
feet above high water. One of these, ninety feet deep, passed through:

Beach sand....coviiminen it e e . 60 feet
Mud and sand e arrreererecetosturatesseetarstursttnarernie 1D
Beach gravel, AL £FE81 WALETw.rsrs 1erssssesenessesnensinsessenasmsesesens 15

The materials passed through in the second well were:

Beach sand... LTI ;1 3 (-1t &

Beach mud and sund . 6

Beach sand, gravel and fresh wate 57 ¢
Total depthu.....vcciireicieerinisnissiris v 118

These wells were tubed with 12-inch pipe, and the water rose in
them to within 10 feet of the surface. A steam pump was applied
and water drawn steadily for 24 hours without lowering it more than
three feet in the tube. A gallon of the artesian well-water left, on
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evaporation, 24.20 grains of solid matter. This was mostly in the
form of mineral carbonates, No nitrates or ammonia were found in
it. The water was clear and without smell when examined, though
persons present when the pumping was going on, say that it then had
& disagreeable smell, which was perceptible at. a distance of GO feet.
Water from the well of J. Adams, which is one of the best surface
wells in the city, on being analyzed, was fouund to contain 15.74 grains
of solid matter in a gallon, It contained less of carbonates and more
of sulphates, and a trace of nitric acid. The water was slightly yel-
low, and the, solid matter when burned, gave off a strong but not
unpleasant odor. .

The rain-water was, of course, unexceptionable.

The water from the surface wells there is contaminated with organic
matter, and it is unsafe to use it. That from the artesian wells is
palatable and contains no poisonous sorganic matter. I think there
would be risk in depending npon it for a full supply; for it is ap-
parent from the three borings that the material of the beach is the
same from the surface to the bottom of the tubes, and if the wells are
drawn hard the water from the sea is likely to be drawn in and spoil
them, as it evidently did in the McClees well.

The safe and economical plan is to provide rain-water for domestic
purposes, and to construct large surface wells for supplying water for
fires, and other purposes not requiring pure water,

An abundant supply of pure and excellent water can be had from
Absecon creek, which is a considerable stream on the mainland oppo-
site Atlantic City. The expense of bringing this water across the
marsh would be heavy, and may delay the execution of the work,
though it will finally be done.

Bored Wells at Cape May City.—R. B. Swain, C. E., of Cape May
City, furnishes the following account of the “ Water Supply and
Artesian Wells” there. Hesays: “ Our supply is from wells of three
kinds, viz,, surface wells, tube or driven wells, and artesian wells.
Before cur town became closely built up we had an ample supply from
what were quite uniformly good surface wells of depths varying from
5 to 12 feet. As building increased it was found that surface wells
became contaminated with the contents of sinks and cesspools, when
recourse was had to artesian and driven wells as the means of reaching
the two lower strata of water.

NEW JERSEY GEOLOGICAL SURVEY



r. o 0 FETRET e T T T e e T e R

3
\

144 ANNUAL REPORT OF

“There have been seven 8-inch artesian wells made, at depths
varying from 87 to 92 feet, according to the elevation of the land at
the point where the well may be made, within a period of about 24
years; developing a stratum bearing fine fresh water, yielding about
75 gallons per minute. Two of said wells, however, were spoiled by
the ignorance, carelessness or cupidity of the party who had the con-
tract for making them, by driving them too far, or below the water-
bearing stratum,

“The drive wells are 1}~inch tubes driven from 25 to 30 feet, as
may be required from the variable surface of the ground, They will
yield from 7 to 10 gallons per minute.

““ Water, in all deep wells, will rise to the point at which water
will stand in an open or surface well.

“If a tube is driven to either the 2d or 3d stratum and opened,
in a surface well, at any point below the point at which water will
naturally stand, the water will continuously flow into the surface well,
with a force in proportion to the distance at which the opening in the
tube may be made below the surface of the water in the open well.

“This town is supplied from one artesian well of 8-inch diameter,
settled 84 feet to contact with a cedar log 3 feet in diameter. The
8-inch pipe coming in direct contact with the log, it was necessary to
drill inside of the pipe, which curtailed the hole through the log to
6 inches, making the well 87 feet deep. Also from one surface well
20 feet diameter and 19 4/, feet deep, with three sub-wells in the bot-
tom of it, each 3 feet diameter and 6 feet deep. From which sources
of supply are distributed, during the summer, about 120,000 gallons
daily,

“That you may more thoroughly understand the geological forma-
tion, I send you, per express, my specimens, or what is left of them
taken from the first well made at the Columbia House {excepting the
two bottles marked 2d well.) Also a specimen from the drilling of
the log under the well at the city water works, Use whatever por-
tion of specimens may suit you. You will find specimens from the
surface to 224 feet depth, The exploration to this depth is due to
the man employed to sink the well, I had the work suspended at the
proper point, and a better well I never saw; but in my absence he
drove it through the stratum, expecting to meet other strata; and, as
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it could not be remedied, the owner of the property concluded to make
an experiment of it to the depth indicated, where he struck salt water.”

At the State Prison, in Trenlon, a large well was dug last year,
12 feet 8 inches in diameter, and 52 feet deep, down to the
solid gneiss rock, Water was first met with in the gravel, 21 feet
down, in large quantity, but somewhat hard. The quantity did not
increase much until the rock was reached, and then the water was
quite soft. The water from the gravel contained about 50 graina of
solid matter to the gallon, most of which was sulphate of lime and
magnesia, and only a trace of chlorine, and no organic matter. The
water from the rock contained less than two grains of solid matter,
mostly carbonate of lime, to the gallon, and a very little carbonate .of
iron.

Several holes of 2 and 3 inches in diameter, and from 4 to 7 feet
deep, were bored in the rock at the bottom of the well, and much of
the rock water comes from these holes.

The temperature of the water from the gravel on the 4th of October
p was 59° Fahrenheit, and that of the water taken directly from the

rock was 56° Fahrenheit.

To ascertain the quantity of water the well would sapply, all the
water was pumped out,and then the time of filling up of each foot
was recorded,

* 18t was fitied at beginning.

16th was tilled 1o .cocvoierniens 22 minutes.
2d was filled in......coever... 9 minutes, | 17th & =« ... 23 W
3d % 11 b 18th “ ¥ e 23 i
4th ¥ 4 Hveerrrens 15 « 10th ¢ % % e 26 “
Bth ¥ 4 % erivveeen 1T “ 20th “ % e 32 “
Bth« « « .Uy 2lag ¢ & 4 35w
Tih & % i 18 u 222 ¥ H s . 43 «
8th * 9 rveeeeiene 17 “« 23d 4 48 «
‘ Gth 4 I ererenees 20 u 24th X e 38 “
10th % % o reeeerenns 20 “ 25th * % i T6 “
1lth & 5 H e 20 i 26th ¢ % F e 10t B
12th % ¥ e 20 “ 27th & % H e 162 “
13th % Y e 20 “ 28th “ e 251 “
14th ©  « ‘: erenerannranes 20 :: 283 stopped rising.
16th “ % e 21

One foot in depth of water in the well is 943 gallons. Now if we
take the time of filling this to be 20 minutes, which is the time
required when about half the water is ont, the well will supply 68,000
gallons in 24 hours, or if it is pumped down till the water is only
2% feet deep, and kept at that, it will supply 135,000 gallons a day,

K
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It is probable that the amount from the gravel is all a well of this
size can furnish ; but it may be that a much larger quantiiy can be
got from the rock by sivking the well deeper into it. The rock is
gneise, stratified, not very solid, nor uniform in quality, but open and
with the strata almost perpendicular, so that a deepening of the well,
in roek which would need no lining, would expose a much greater
surface of rock and length of seams from which water could escape.

It is of some importance to notice that while the water in the red
sandstone rocks is very hard, and that in the clay district is liable to
be impregnated with iron, the water in the goeiss rock is pure and
soft. A new well was suok near Calvary Cemetery, in Brooklyn, this
fall. It isabout 80 feet above tide, was sunk 60 feet in boulder earth,
160 feet in clay and sand, and 386 feet in gneiss rock. The water is
very soft, and with only a very little lime, magnesia, and chlorine in
it. It yields about 70 gallons a minute.

The following account of four wells bored for Geo. G. Green, in
and near Woodbury, has been furnished by I. C. Voorhies, of that
city :

“No. 1. G. G. Green, who owns the steam flouring mill, and also a
large sash, blind and planing-mill adjoining, has an artesian well 80 feet
deep, cased in with wooden casing 12 inches in diameter. It is situ-
ated about 300 feet from Woodbury creek, on Main street. It sup-
plies plenty of water for two stationary engines, The water is soft
and good, The first 10 feet was yellow clay ; next, 65 feet of green
or bluish-colored clay, oily, and very tough. No water can penetrate
it. The balance was gravel.

“Well No. 2 is bored at G. G. Green’s handsome residence in
this place. It is 163 feet deep; cased with 4-inch iron pipe. The
first 14 feet was yellow clay and sand; then came 90 feet of blue and
greenish-colored clay, or marl; after that there were 59 feet of sand,
or fine white gravel. The coarse sand, or gravel, has no clay or loam
in it, and looks like sea-shore sand, but coarser; occasionally, a little
lot of small pebbles, size of peas to ordinary marbles. Plenty of water
was found after getting through the marl ; also water in all distances
through the eand, but it seems ouly to be saturation. There are no
runs of water, and the supply can be exhausted by two days’ pumping.

“ Well No. 3 is situated about 600 feet from No. 2, and has wind-
power attached to it, and belongs to the same property. It is 132
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feet deep, cased with 4}-inch galvanized-iron pipe. The first 14 feet
was yellow clay ; then came 75 feet of blue or greenish-colored clay,
or marl; balance sand, or fine white gravel. At bottom, struck a
stratum of fine white clay, very hard, with iron crust at bottom of clay,
and had to drill through this, when they struck the same kind of sand
again. This will supply about 3000 gallons of water per day Have
some trouble with sand coming up the pipe.

“No. 4 well is situated about two miles south of Woodbury, on
the farm of Mr. Green. The first 15 feet was clay; 105 feet of marl,
They have never pumped this well, on account of the pump being out
of order.”

Mr. I. C. Voorhies, of Woodbury, furnished the following state-
ment of wells bored by Caleb Risley, of Woodbury. They are lo-
cated : two in Woodbury; one a mile north of Woodbury; one at
Mount Ephraim, in Camden county ; and one at West Creek, Cape
May county :

“ Messrs. Allen & Madane had a well bored, some four years ago,
for the purpose of supplying their engine with water. They found
a supply for all their purposes, at the depth of 113 feet. The first 10
feet was sand and clay ; then 40 feet of blue mud, or marl; 50 feet
of bar sand ; the balance was sand and gravel mixed. The last foot
had to be drilled. Mr, Caleb Risley, who bored this well, informs
me that, after they got down 50 feet, they found plenty of sea-ghells
in the next 50 feet. It has 2}-inch pipe. Water comes to within
19 feet of the top.

“Lewis M. Green has had a well bored at his new and handsome
residence, situated on Main street. This well has been used very ex-
tensively. It has furnished all the water necessary for building pur-
poses, and it will be used in the new house when done. There is some
talk of attaching an engine to it. It is 142 feet deep. The firat 12
feet was yellow clay; then 108 feet of blue marl, mixed with green ;
14 feet of sand and gravel ; 4 feet of loose sand, and the balance, 4 feet,
was hard clay and sand, mixed with shells—very hard, and had to
be drilled. In this well, at the depth of 130 to 135 feet, they bored
through two logs. It will farnish 500 gallons of water per hour.
The supply is supposed to be inexhaustible, and water is within 50
feet of the top,

“ Mrs. Deborah Cooper, who lives about one mile north of Wood-
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bury, on the Red Bank road, about one year ago had a well bored,
which, I am informed, gives entire satisfaction, It is 68 feet deep,
The first 10 feet was sand and clay; 50 feet of blue mud, or marl;
8 feet of gravel and sand. The well furnishes plenty of water for use
of home and stock on the farm. It has been pumped to 500 gallons
per hour,and is supposed to be inexhaustible. Water comes to within
10 feet of the ground. It has a 4-inch pipe in it. p

“ There has just been a well bored near Mount Ephraim for Jogeph
Warrington. It iy in Camden county. They are now down 130 feet.
The first 10 feet was clay; then 100 feet of marl, or blue mud; 20
feet of clay, gravel and sand mixed. In this well were found sharks’
teeth, at the depth of 118 to 129 feet, and maguolia roots were found
at the depth of 130 feet.

¢ There is another well, three-quarters of & mile from the above,
that is 80 feet deep, and furnishes plenty of good water for farm
purposes.

“Messrs. Kirby & Smith, of Woodbury, bave a well bored at
West Creck, in Cape May county, to supply their engine and works -
there. This well is situated within 300 feet of Delaware bay shore,
on the marsh. The first 18 feet was salt mud; 3 feet of blue clay; 3
feet of yellow clay; 3 feet of pink clay; 45 feet of quicksand ; 14
feet of coarse gravel ; 27 feet was sand and clay in layers of about 6
feet apart. Water is good and inexhaustible. This well flows nearly
to the top, and, with a little ditching, could be made a flowing well.
The pipe is 3-inch.”

Some interesting trials with driven wells have been made in New-
ark and vicinity during the past year,

At the works of the Newark Aqueduct Company, in Belleville,
trials as to the supply which can be obtained from such wells are now 4
in progress. At our request, J. B. Ward, Esq., Secretary of the com-~
pany, has furnished the following account of them:

 There are 20 wells, 3 inches in diameter and 28 feet apart, The
wells were driven in a straight line across the valley towards the
west, The first four wells were driven to a depth of 48 feet below
the top of the copiog of the filtering basing ; the rest were driven to
a depth of 42 feet,

¢ At the top of each well is a right-angled bend, then a pipe, 3 feet
in length, connecting the well with the large pipe to which the pump
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is attached. This large pipe is 24 inches in diameter at the pump,
and gradually decreases to 6 inches in diameter at the end of the line
of wells.

“The pumping began on the 8th of September, when the water-
surface in the ground was 6 feet 8 inches below the top of the coping.
The water in the river is 5 feet 3§ inches at high tide, and 9 feet § of
an inch at low tide,

“The water-surface along the line of wells sank in the centre of
the line to a depth of 13 feet 6 inches on the 9th of October; quan-
tity of water pumped per day, 2,750,000 gallons. The water then
rose in the ground, and ou the 13th it stood 12 feet 11 inches; quan-
tity pumped per day, 2,680,000 gallons.

“The quantity of water pumped has varied from 2,300,000 to
2,800,000 gallons per day. The pump was stopped from the third to
the eleventh of November, when the water rose to 8 feet below the
coping. Enclosed is a diagram showing the position of the test wells,
and also a table showing the daily variation of water in these wells.

TABLE.
. HIGH LOW

TIME. ripE | TiDE.
RIVEE . eiuianiiiinerisersiraerisosersansasianiansssianrannes saressnsans 5roa & }”

11 P, ML &”
Well N0, L ccrciiansceenmtsesnee sinnsomessnsisnis sasmasenssrasnaasssss & Ao 3L 137 3}” .

2. M ......[13’ za
TVell N0, Zuieiciiiireraiienssssnanas srnerssss tassarserinsrusssssssens 8 A.oL,137 Cvereniennes

4r M 130 2947
TWell Nou Buiriniissciinres sirmrresimioietiersnrsrnsastmras s sesas 8 A 107 1 i,

2r. \I .10 B}/
Well N0, dvvrevrinrecieeoiomisnesasianrss sressrannrarssssspssssnsssnnas 1 A 8 11;w reerasiaenre

Lp I"gs 937
WeIl N0, Buverevenrennnre crvaramsarernanraceeses iapisssrnanssanannens 8 AdM kg 9&”

3r. M ............ 1 9 11}”

Wi A. THOMPSON,
Engineer in charge.”

From these results it appears that the water in the wells rises and
falls with the tide.

The observations show that when the pumping began, the surface
of the water in the wells was nearly a foot above mean tide in the
river, and that when the pump was stopped, after working a month,
the level of the water in the wells was nearly 4 feet below low
wvater mark, The pumping was resumed after stopping a few days,
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and bas been continued ever since, without very much further lowering
of the water surface in the wells. The water must filter through from
the river. The pump takes all that the wells now driven will yield,
It will be interesting to see if the number of wells can be increased,
and water caused to filter through from the river fast enough to sup-
ply all that is needed. There is a great deal of interest expressed in
regard to these trials; the quantity of water supplied being large,
the quality of it satisfactory, and the cost of it not too great.

Twenty-five driven wells were put down near the Newark bay
shore, and at the end of Waverly avenue, Jersey City, in 1877, by
Matthieson & Wiechers, to obtain a supply of water for their sugar
refinery. The ground is 10 to 20 feet above tide level. The strata
encountered in them were, in general, the following :

1. Yellow dune BANG ...cceiveeriirionsoiiitirites coneeenesaneesrerssneassens 13- 8 feet.
2. Band and gravel (water bearingh....c..ccevecvvciinvrsenenerrienre. 4= § 8
3. Bluish sandy clay.....c.coiuvcverirenienrinrreesneiscessoereeroncores 1 “
4. Sand and gravel, becoming quicksand at the bottom........... 15-16 *
5. Reddish, randy clay, including some gravel, and very sandy

al the DOMOM. c.ocvrvre it ciini st tssrarere e sanne e 15218 4

68, Trap-rock at bottom.

The wells were 3-inch bore, and were all connected with one main.
When first put down, 324,000 gallons of water were pumped from
them daily. The quantity was insufficient, and the quality of the
water soon deteriorated, and the wells were abandoned.

North of these wells, and near Marion, several wells were driven.
They went through 55 to 68 feet of earthy beds, and to the trap-rock.

At Gautier’s steel works in Lafayette, Jersey City, and near the
foot of the Bergen hill, the trap-rock was struck at a depth of 90
feet beneath the surface.

Another well, in Jersey avenue and near the Morris canal, and also
near the hill, went through 40 feet of mud, then a beach sand 15 feet,
and then quicksand 43 feet, and at bottom, lying on the trap-rock, a
red sand and clay, 2 feet—in all, 100 fuet.

The water in these wells in Jersey City was salt and hard.
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10. LABORATORY AND OTHER MISCELLANEOUS WORK.

The work in the laboratory has been kept going constantly. The
largest amount of work done has been in the analysis of soils, but
besides these, there have been many iron ores analyzed, and some
specimens of black lead; numerous samples of water have been
tested ; some marls, peats and limestones have also been avalyzed.
The results are given in this report.

So numerous have been the applications for information in regard
to ores, mining properties, fertilizers, soils, &o., that we have been
obliged to decline analyzing specimens sent by parties who did not
own the land from which they were sent; also such as were sent with-
out labels describing the locality, owner of property, &c. There is
frequent disappointment expressed that we do not report favorably on
specimens brought to us, but there can be no doubt that such advice
given saves many men from engaging in enterprises which must have
ended in ruinous losses. Information given in this way has in some
instances been acknowledged as saving from very heavy expenses.

IRON ORES.

A small number of iron ores have been sent to the laboratory for
examination. The recent revival in the ore-mining district, among the
old mines and in the business of searching for new ore Jocalities, is
noticeable in the increasing number of ores which are now received.
The very general demand for ores for making ordinary iron, does not
put so much stress upon the presence of phosphorus as upon the per-
centage of metallic iron. The recent improvement in the methods of
roasting ores and the elimination of phosphorus by the new Thomas-
Gilchrist process, ns also the washing of phosphoric irons for the
open hearth and puddling processes, indicate the practicability of
working many of our ores which have, uatil lately, been regarded as
worthless. The presence of titanium remains to trouble the iron-

NEW JERSEY GEOLOGICAL SURVEY




152 ANKNUAL REPORT OF

waster, although careful examinations show that thig element is rarely
absent. And future analyses must determine it. Heretofore its de-
termination has been frequently omitted, The analyses of ores which
have been made will be found under their respective localities, as
described on pages 41-93.

The determination of the titanium has not been generally made
until this year. If suspected, it was looked for ; otherwise, the ex-
amination was omitted. The very general presence of this element
in our clays and in some of our gneissio rocks has led to the belief
that it is rarely abeent from our iron ores. And nearly all of our
later analyses indicate its presence. It will be interesting to pursue
the inquiry how largely it enters into the composition of some of our
best ores, It is not believed that it is particularly injurious when
present in a small percentage. It is well known that it makes ores
more difficult to work, requiring more fuel and consequently render-
ing their reduction more expensive.*

NICKEL, COBALT, &C.

The laboratory receives from time to time specimens of pyrite, said
to contain gold, silver, nickel, cobalt, &. Many such specimens
have been examined in previous years, and some of them have been
mentioned in the reports. Thus far none of them have been found
to contain any metals in workable quantity,

1, Pyrite from lands of Wm. Witty, at Brasscastle, Warren County.
Sent to the laboratory by C. F. Staats, of Washington.—It was
examined, and found to contain 0.4 per cent, of nickel and traces of
cobalt,

2. Pyrite from Califon, Hunterdon County. Sent by Theodore
Lance, of High Bridge.—Nickel in it was 0.3 per cent.

* In Norway the ores of Kragerie and Eger, containing 15.00 and 7.10 per cent.,
respectively, are worked. If ores do not conlain more than 8 per cent. of titanium,
their reduction is not difficult and Lhe product ia of good quality. They are best
worked with nou-titaniferous ores, and fluxed with quartz and limestone. An exam-
ination of the analyses in this report shows titanium present, from traces to nearly
five per cent. These all are used successfully, and are said to meke good iron,
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BLACK-LEAD, PLUMBAGO, GRAPHITE.

This mineral is found disseminated in the Azoic rocks in many
places in New Jersey. It finds a large and increasing use, in making
crucibles, in stove-polish, and in lubricating machinery, and this has
led to an increased inquiry for cheaper and more abundant supplies
of it. Heretofore the chief part of that used has come from Ceylon,
though a considerable quantity has been sent into market from
Ticonderoga, N. Y., from Stouerbridge, Mass., and from Pennsyl-
vania. Extensive mines have been found and worked to some extent
aear Ottawa, Canada.

The mineral occurs sometimes in veins, when large masses of it are
obtained almost free from rock. The Ceylon mineral, that from Ti-
conderoga, and part of that from Cabada are of this kind. The
most common form of its oceurrence, however, is in flakes, scales and
grains, disseminated through the rock, of which it may form a very
small part. The latter is the only form in which it has been found
in this State, In the « Geology of New Jersey,” it was mentioned as
being found in the following places: In a vertical vein or bed of 4
or § feet thick in gneiss rock, on land of Eljas Eoglemann, a mile
and a half northeast of Peapack, Somerset county. Some of it had
been mined out, but not successfully separated from the rock. On
the farm of H. C. Saunders, a mile east of Mendham, Morris county.
This vein has not been opened, but could be traced upon the surface
for several hundred feet. Several shafts were sunk in searching for
a vein of this mineral, on the farm of Mr. Betts, west of Morristown,
where it appeared in the earth on the surface. There was not
enough found, however, to warrant further work, At Bloomingdale,
Passaic county, a bed of rock richly charged with this mineral was
found, and extensive works were built to separate it and prepare it
for market. The enterprise was soon abandoned. In the long cut
on the Central Railroad of New Jersey, southeast of High Bridge, in
Huuterdon county, some of the rock shows a large percentage of
black lead, but it has not been worked.

The localities have been examined during the last year, and sam-
ples have been selected and analyzed, as follows:

1. Bloomingdale—This mine was lately visited, and specimens were
obtained for analysis, The property is now owned by Samuel Wild’s
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aons, of New York city. No work bas been dene in 12 or 15 years.
The mine is about a mile south of the village, in Morris county.
There are three openings on 2 northeast and southwest line, on the
atrike of the gneiss rock. The main one is said to be about 60 feet
deep. It is now full of water. The rock, which crops out on the sur-
face on both the northwest and the southeast of the opening, is & mi-
caceous gneiss. From an examination of the material thrown out of
this opening and lying about it, the graphite appears as a constitueut
mineral of the gneiss and of the coarse crystalline rock which is asso-
ciated with it. The next opening towards the northeast is 80 yards
distant. It is a shallow cut across the strata. The gneiss there dips
50° south 80° east. The northeast opening is about 50 yards from
the latter, and is 18 to 20 feet deep, The rock dips 70° towards the
south-southeast. Tt is here also a micaceous gneiss, which is traversed
by a coarse crystalline, feldspathic rock, and the graphite is found in
them both. A brown mica, in large plates, and pyrite oceur in scat-
tered bunches in the vein mass at all of the openings. The sample
selected for examination represents the heaps at the mive, These ap-
pear to have been sorted for working, Analysis shows the sample to
contain 11.2 per cent. of graphite.

The works are about 300 yards southeast of the mine, and on the west
side of & small stream, which furnishes water-power. They contain
the necessary stamps for crushing the ore, and other machinery for
separating the plumbago from the rock ; and with very little work
they could be put in running order. The stream affords 130 feet head
of running water, but the volume is insufficient for steady work ; and
the flume is out of repair. The present location is net as good as
could be bad on the Pequannock river, less than a mile from the
mine; and the changes needed in the introduction of new methods of
working conld be as economically made at another location as in the
present mill.

2. Englemann Mine, Peapack.—There have been no attempts to
work this mine since it was first opened, which was about thirty years
ago. The vein, as traced by the outerop, is a long one, and is from &
to 5 feet wide. It occurs in the gueissic rock. Two samples, collected
several years ago, have been examined. They contain 13.04 and 14.95
per cent. respectively., The latter was above an average. This locality

r could be worked easily, as it has facilities for good drainage, and it is
only four miles from railroad trausportation, at Chester.
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3. George B. Sutton’s Farm, Fairmount, Morris County.—Graphite
crops out in the fields and in the road about a quarter of a mile west
of Fuairmount, and in a belt which strikes northeast from the Califon
road to the German Valley road. Lewis Barnes, of Philadelphis,
holds a lease on the property for one year. Two trial pits, about 5
feet deep, llave been dug on the side of the road. South of it, and a
few rods away, there is a shaft 28 feet deep. The belt containing the
graphite appears, from the outerop, to be several yards wide, The
lead occurs as one of the mineral components of the granitic rock,
An average of the material got out of the shaft was tested, and found
to contain 6.87 per cent. of graphite. The locality is 4 miles from
the High Bridge railroad.

4. Conover Farm, High Bridge, Hunterdon County.—This locality
is in Hunterdon county, and sbout half a mile south of High Bridge.
It is on the farm of Charles Conover, and at the side of the road to-
Clinton. There are three openings, of which the deepest is not more
than 20 feet down. The vein is narrow, and dips steeply towards the
east-southieast, between walls of feldspathic gneiss,

8. Peter A. Beavers’ Farm, High Bridge, Hunterdon County—
Graphite crops out in the road near the railroad, less than one-fourth
mile west of the High Bridge station, and on the adjoining lands of
Peter A. Beavers. The widih of the outerop in the road, as indicated
by the color of the surfuce, is 20 feet. Two trial pits were dug last
summer, in the field south of the road, by Theodore Hoffman, of
Clinton, but they are not deep enough to test the ground fairly, A
selected sample from the Beavers openings was found to contain 27.82
per cent.  Another, taken as an average, had 10.09 per cent. The
property has been lensed by the Reading Graphite Company.

A quarter of a mile southerly from these openings, and on the enst-
ern side of a small crook, the surface earth has in it many lumps of
graphitie rock, which are as rich in black lead as the material dug by
Mr. Hoffman. There is here an area of several square rods thus cov-
ered by graphite.

6. Hackett Farm, Flunterdon County.—The Hackett farm adjoins the
Central railroad, between High Bridge and Aunnandale, ‘Black lead
has been discovered on it, aud the property has been leased by the
Reading Graphite Comw pany.

7. Chester, Morris County.—Black lead is seen in the Mendham
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road, about a quarter of a mile east of the residence of the late Gen.
Nathan A. Cooper, and two miles east of Chester. The outcrop is
geveral yards wide. There has been no digging to test the extent of

the vein or stratum carrying it. From a careful examination of the

surface outerop it was judged to contain from 6 to 8 per cent.

8. Morristown and Mendham.—Rock containing graphite has been
obgerved on the road, at two points, between Morristown and Mend-
ham. One of these is near the township line; the other is near Mend-
ham. The latter outcrop appears to be connected with that on the
Saunders farm, south of the turnpike. A specimen from near Mend-
ham was tested, and found to have 7.89 per cent, of graphite. A sam-
ple from the Betts farm, ncar Morristown, contained 6 per cent.

9. Henry Mitchell Farm, Washington Township, Morris County.—A
sample of graphite from this place was sent to the laboratory by
Lyman Kice, of German Valley. It contained 6.01 per cent.

Two or three other localities have been heard of since the above
notes were written, but there is o further information in hand about
them.

There has been difficulty found in the attempt to separate the min-
eral from the rock in which it occurs. For the uses to which it is to
be applied, it is necessary that it should be entirely free from other
minerals. Some of the methods tried have failed to get out all the
rock, and others have failed to separate the priucipal part of the black
lead. A cheap and effective method of separating this mineral from
the rock, would be a benefit to the public.

CLAYS.

1. Clay from Olio Ernst.—A white, sandy clay from the salt works
property of Otto Ernst, near Morgan station and the Chesquake
creek, The sample is reported by Mr. Ernst to represent a bed which
is 16 feet thick, 1 foot under the surface, and 60 to 80 feet above high
water level. A boring down to tide level did not penetrate any other

clay beds.
TNROTUDIE TIBULET . vvaareresareeesernsnsrsensn ressnsnss rassssass sessassrenssansnasravase G078
AT crverecvverrereereseesssan sensnssts sasnnrasarernrensesseantsensassisensererer 2000
OXTAE Of Ir0Mecrnn it siiriiserrnssararanrssssess srnrsnrasssainssansssscasnnrarsss seevs 1.80
POLEBN eernreeressrasressetass cossansssnserassansenees sssnvesanssesassarsassssversssses 199
Water (combined and hygroscopic) .. rssesssrarmse ssesucsesrassnsnnsere 10.30
Total determined. v creersecereerssssrsarrnissars sesnrrassssssrasversaars 9887
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This clay has been used by W. C. Coolidge & Co., at Poughkeepsie,
in the maoufacture of Portland cement, for the bridge piers at that
place.

2. Clay from Hulziser Farm, near Stewartsville, Warren County.—
Clay was discovered on lands of Hulziser, southeast of Stewartsville,
and three-fourths of a mile northwest of Kennedy’s mills, in digging
for hematite. The pits are in a flat, 100 to 200 yards northwest of
Hulziser’s house, and on both sides of the public road. The deposit,
as it has been cpened, runs in a northwest and southeast direction
The deepest pit goes down 35 feet. The top earth is a drift, includ-
ing gravel and small cobblestones, and a little hematite. The clay-
bed is 20 feet thick. Under it there is a yellowish and more sandy
clay to the bottom of the pit. A drift, several yards in length, has
been cut in the clay-bed. The deposit crops out in the field west of
the road. Tt was found there also, in the pits dug for ore. A selected
sample of clay from the main pit and shaft has been analyzed, and
found to contain:

AUMIBE. ceevereciiiin i srcrene s srrsree e eransseesrenne. 27281 per, cent
Bilieie #0iduaiivuueriiniis i e rrees s e eseerennenes 56,95

Water (total) i v s vercares 640 ¢
Sesquioxide of | SO 120 «
Lime....... .. lraces,
Magnesi . 166 ¢
Potash ........ . B56

g2 1 DOV VO URTRUTPRTOURURR : . |

It is remarkably white, and the sand in it is feldspar in fine par-
tlcles It does not burn white, on account of the iron oxide which it
contams.

GREENSBAND MARILS,

1. Marls from the Farm of John E. Hunt, Manalapan, Monmouth
County. Sent by D. Augustus® Vanderveer.—~Three samples were
received, of which two were examined for the lime and phosphoric
acid. The vertical section at the pits, whence these came, has the fol-
lowing layers:

1) Top dirt.... UV VPRTOUUL . B | - - N
2) Cemented 100D BABG....oerreerrsseresssssns e rrrretesrar it aeseanaes sens 14 ¢
GIay AT iricisiriiiseaiinrvartrrarnsseren s sasserassssrensssnssrassosense 2
g Black morl e massnsnsisin Crersem e teeevasbennes 4 “
5) Band matl....coiiimee e e b ans 4 ¢

NEW JERSEY GEOLOGICAL SURVEY



1568 ANNUAL REPORT OF

The grey marl had 0.25 per cent. of lime and 1.83 per cent. of
phosphorie acid. The black marl gave 4.9 per cent. of lime and 3.2
per cent. of phosphoric acid. The phosphate of lime is very light
in the grey marl, while in the black marl it is unusually large. The
pits are in the Lower Marl Bed. The results of these examinations
show the great variation in the different layers of the marl and the
importance of selecting the rich marls, especially for use at any long
distance from the pits,

2. Marl from the Pits of the Kirkwood Marl Co., at Kirkwood,
Camden County.—This specimen was sent to the laboratory in May,
1879, by P. V. Voorhees, Esq., of Camden,

ANALYSIS,
Phosphorie ACHL..vee eeeies st cnsrsimrnsssssps senser et s ssnseees 0,70
Silicie ncid and 8aN . v veiiriiirercverern s tssersas ssess asnsanan. 50,30
POLARN —vevvneenmaesrnesceensenssressrursoetresrnnsnssonsasransurnssanssnssssarasnornss  OugU
L I e v avnaerevnoacsassassns suransetronnenntoatineiinndrossanannassnranras snsaonsnrernonnes 1.15
MAZDERIE mr eerererenrens surssrssscsssnssrasssearaserens inrisssensasssanensesseosaeses 3,60
AR o ciniiinisrnnsen rrerreens crmssmtsisssnssrassaiasasanatarsasas srnrsrs ... 6.88
Oxide of IrON.......ciiiiineiscansarsaesrrnronecnsss . 19.92°

WALEE cvvvvevesssrosorreereeesermerreeeeoersereeseeersersencrnen setrssrereerssoonsss 10,50

Tolal causveiiemneeacanranarroraeasnia (VSRRSO - ¢ -

3. Marle from Prospertoun, Monmouth County.—Two specimens
were received from Hon. E. P. Emson, of Ocean county. They were
examed for phosphoric acid only. The marl from Lyall’s old mill,
koown as Old Pond Marl, contained 0.32 per cent. That from near,
mill had 0,13 per cent. These marls contain much less phosphoric
acid than marls from a lower level. They are useful as additions to
the soil, when applied in large quantity.

Peat.—Two samples of peat from the farm of Dr. Theo. T.
Price, near Tuckerton, have been examined. Oune is from a fresh-
water swamp; the other was obtained from an old pine swamp, at the
border of the tide marsh.

1. 2.
ARt ieeeinnernn srresenes savennonarannss dbbanasrannratbascunsansrnnrrrat 9.89 23.06
Tnsoluble in aci SRS 48 { | 18.80

Litheeecessevvreves v 027 0.25
Phoaphoric acid.. veeveressesssassarnnrannseeraners semnnness 0,032 0.077
Nitrogen ..eerusarne eeeerereReseertessaraTebeentar atenERTRtELte et eas 0,764 0.829
1, Fresh-water swamp peat.
2. Tide-marsh border peal.

Of the muck found on the tide-marsh border, a large quantity has
been advantageously used. It needs to be composted with barn-yard
manure, or else with lime,
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METEOROLOGY AND CLIMATE.

In 1868 there was published in the * Geology of New Jersey” an
appendix of meteorological tables, which gave the temperature and
rain-fall at a number of places in the State, Last spring the prepa-
ration of a report on the climate of New Jersey was begun, and a
large amount of material was collected for it. The Smithsonian
Institation and the United States Signal Service Bureau furnished
copies of the records of temperature and rain-fall made at their
stations in the State and at several places in New York, Pennsyl-
vania, Delaware and Maryland, which are so near our borders as to
be serviceable in making a correct exhibit for the whole State,
Weather records, kept by private individuals and companies, have
also been received. The following list gives the location and period
of observation at these several places, These latter terminate with
the year 1878, excepting a very few, where it is known that they have
been continued throughout 1879.

i PERIOD OF
OBSERVATIONS.

STATIONS. LOCATION,
'
GOBREN covenetriiviiiren i Orange county, N. ¥, 11 years,

Newbon cioii i e e e i Sussex county, | 2 years (incomplete),
Easlon..cooivvvnirnrvicinenns O Penneylvania, 5 years.

Lake Hopateong......c.cuseverees vavneeer. Morris county. (Rainfall, 24 years.)
Dover.civiiieriines it e 'Morris county, | 2 years, 10 montha.
New York city.couveirecrcnncriirnans varrennr New York, |30 years.

Fort Columbus... ccsserrennnns New York. 48 years, 8 months,
Jersey City cveevrieiieerieesiemneeeanenen. Hudson county. , 7 years (incomplete).

|

Paterson ..uuees coiernenccniervvnraraenens Passaic county. . 9 years (incomplete).
Bloomfield veeeene li8sEX COUnLy, ! 6 years,

East Orange... Fssex county. 2 years (incomplete).
Orange.......... T «... Essex county. |2 years, 6 months.
South Orange.......ccveveeeerrenn. .-.-' Essex county, 9 years (incomplete).
Newark ........... e <. Lssex county. 36 years, 7 months,
Passaic Valley.. .... Union county. 2 months,
Linden .....ccoovieienrneee ‘rarerarene -eessers. Union county. l 2 years, 2 months.
New Germantown........ccceeeivmerrne. Hunterdon county. 9 years (incomplete).
Pleasant Rubluewirersrciseeseesnrnernaeeens Hunterdon county. ' 5 months,
Readington................ «tvessenesr. Hunterdon county, 1 7 years (incowmplete),
Lesser Cross Roads..... ... Somerset county. | 2 years {incomplete).
White House....... ... Hunterdon connty, 2 months,
Sergeantville .ueviiiiiceenrere e, iHunterdon county. | 1 vear, 3 months.
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FERIOD OF
- .
STATIONE, LOCATION, OBSHIRYATIONS,
Princeton e voreerees rernerns ceenee Mereer connly, i
Penpington. ..... c.c.ocev ot Mercer county. 1 yéar (incomplete).
Roycefield..oiviriirinr connnnaniesis veeee Somerset county. 2 years {incomplete).

"Middlesex county.

New Brunswick....

Lambertville vciiniaennines e e Hunterdon county.
Trenton ...... veeneeens. Mercer county.
Morrigville ....cooov vvinriiirionrnnerneiicin ' Pennsylvania,
Sandy Hook.. - veeewr Monmouth county.
Riceville .cccevceniennenien rere. Monmouth county.
MAAdICLOWN 1evrer ovennnirnann cererrasaneares Monmouth county.

rerneaen. Monmouth county.
veeeeer. Monmouth county.
Monmouth county,

Long Branch........
Qcean Grove. ...
Squan Beach....
Barnegat...... v-eavaeeees Ugean county.
Atlantic City .. ‘Atlantic county.
Somers’ PoIntu.uee.ives creeecesssens ssennsens Atlantic cotinty.
Pecle’s Beach......vcovievieceiiivinneseenes Cape May county.

Freehold c.o.vouvvviereeisisnnss meeeressarens Monmouth county.

Hightrtown uereaeiaccninnn. creerrereiians Mercer county.
Mount Holly....veremeinianns ... Burlington county.
MOOTEBLOWE c1vevevae srsvrrnen smssers ... Burlingion county.

Haddonfield....
ALCO crvninranenns

.. Camden county.

... Camden county.
Elwood covveninniiines verne. Atlantic county.
Newfield .o vevveiiinneacnnn werenese. Gloucester county.
Vineland...c.oveevrarcisiiimsneremnonseanians Cumberland county.

FLOLEOCR vvveecrecrseeenvenes seermesenen-uens Blrlington county.
Burlington ........... teese sarsans rennss Burlington county.
PrOTess. .cueiceer svieress sarees senenenennns| BUTlington county.
Camden......... deiitieer e veeseres, Camden county.
Phﬂadelphiu.........‘.........................iPennsylvania.

Woodstown ..veerveenes cweeneanenn Salem county,
Salem..evereainann. «eer Salem county.
Fort Delatware.....veveseeenricsvemninnania Delaware,

Allowaystown o ceevrieraniinas versararensss Salem county.

Dover ....covvirarcrianen veaenenss| Delaroare,

XTI RTTITTAR Y]

MfOrd vesneiessernerssssssssesssnnammenneaness Debtoare.

1
Greenwich v.euennnne veer Cumberland county,
ReAVIIE serserannrercnrenonerrinisiistassisns |Cape May county.
Ric Grande.... seenarees Cape May county.
Cape May v ienveseemeese Cape Muy county.

12 vears (incomplete},

19 years,
19 years (incomplete),
67 years, 10 mentha,
5 years, 2 months,

8 months.
3 years, 2 montha,
3 years (incomplete).
3 years (incompleteh
3 years {incomplete),
5 years, 3 months,
5 years, 3 months.

1 month,
3 years (incomplete).

12 years (incomplete}.
8 months.

15 years (incomplete).
7 years {incomplete).
9 years {incomplete).

9 months.
4 years (incomplete).

13 years (incomplete).

11 years ?incomplete;.

1 month,.
10 years {incomplete).
3 yeara {(incomplete).
1 year (incomplete}).
48 years.

) 3 months.

2 years (incomplete),
18 years, 10 months,

3 years (incomplete}.

' 9 years {incomplete).
9 years (incomplete).

b

10 years {incomplete).
4 years {incomplete).
7 years (incomplete).
5 years, 3 months.

After olassifying these stations in groups, or climatic districts, it
was found that the valley of the upper Delaware, the Kittatinoy val-
ley, the Highlands, and the south-central part of the State, were not
well represented, or by incomplete records only. To fill out these
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gaps, and to ascertain the elimatic features of all parts of the State, six
new stations have been started by the Geological Survey, and observa-
tions are to be taken at these places during 1880, Thermometers and
rain gauges have been put in charge of the following persons, who
have consented to keep reeords of temperature and rain-fall ;

Chas. F. Van Inwegen, Port Jervis, N, Y.; A. C. Noble, Decker-
town, Sussex county ; Wm. Allen Smith,Weldon Mine, Morris county ;
L. H. Huat, Schooley’s Mountain, Morris county ; Joseph C. Kent,
Phillipsburg, Warren county ; Eayre Oliphant, New Lisbon, Bur-
lington county. The careful comparison of the records at these
selected points for the same year (1880) with those of stations of long
periods, will show the characteristic differences, and enable us at the

end of another year, and in the next annual report, to publish the
climatology of the State,

11. STATISTICS.

IRON ORE,

The product of the iron mines of the State for the year 1879, ag
derived from the ore tonnage of the Morris canal, the New Jersoy
Midland railway, the Delaware, Lackawanna, and Western railroad,
the Central railroad, the Easton and Awmboy railroad, and the Ogden
Mine railroad, and the returns from Oxford farnace and from Frank.
lin, was 488,028 tons. The returns for 1878 amouated to 409,674
tons. The increase for the last year is 78,354 tons, or 19 per ceat.
A small part of this aggregate tononage of the transportation companies
was mined in 1878, as the brisk demand for ore at the close of 1879
occasioned the removal of stocks which had accumulated at a few of
the mines. The statistics of individual mines as they have been re-
ceived will be found under their respective heads on pages 41-63,

L
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Of the 17 atacks, 13 are now in blast and 3 more will be lighted
within a month, and all of them will probably be in operation during
the year 1880. The yearly capacity of the 17 furnaces is estimated
to be, at least, 200,000 tons of iron.*

In addition to the above-mentioned furnaces, there is a charcoal
furnace at Splitrock, at work, in which wrought iron is made, using
the Wilson patent. And near Drakesville, Morris county, is Méller’s
- farnace—not in operation.

The following list of furnaces and forges which have been in opera-
tion at some former time, is of much historic interest, and may be of
gome practical information. Further information in regard to many
of them is desirable:

* According to o table in o recent number of the Iron Age, showing the * Condition
of the Blast Furnaces of the United States, January 1st, 1880, 11 furnaces in the
Btate are in blast, and their capacity per week is 3210 tons, equivalent to 166,920

tons s year. There are 4 spiegel furnaces, 3 of which are in blast, making 132 tons
a week.
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CHARCOAL BLABT FURNACES.
NAME. LOCATION. REMARKS,
Wawayanda.. ..... ;Vernon twp., Sussex Co..cvevneenan- Built in 1845; out of blsst

Hambargh ......... Hamburgh, “ ¢

Franklin............ Fraoklin, @ u
Ogden’aun....e...... ‘Odgenaburg, woow
Andover.............Andover, woou
Clinton uuiirennnns iWest Milford twp., Passaic Co ......

Long Pond......... Ringwood Works, ¥

since 1856.

Builtin 1770 ; last repaired in
1854.

In existence before 1759,

Built in 1763.

Stopped in 1849; in ruins.

Built, 1764-7; rebuill as an
anthracite furnace,

Ringwoodu.eeeminna: Ringwood, “ oo Built, 1764-7 ; a ruin.

Freedom......... ...‘Wynokle Valley, w o u 1838 out of blast 1855, and
| down,

Pompton............ 'Pompton, “oooH 1837,

Ryerson's.. ....... Bloommgdale, oo In ruins.

Chnr]nllenburg .'Charlottenburg, oo 1767 ; was abandoned 1772,

Mount Hope....... Mount Hope, Morns Co. w1772,

Splitrock... ......... Splitrock, l

Hibernia ........... Hibernia, wooou

Old Boonton, wooou
Changewater, Warren Co

Oxford a...... ...... Oxford,

Union ceevesersaeans

Built before 1764,

Built in 1742-3; rebuilt, and
in blast,

Near High Bridge, Hunterdon Co.,|In existence in 17695 aban-

doned in 1778, and a ruin,

Amerbury......... @ “ e % {1755(2) in ruina.
Morris Iron W'ke Tinton Falls, Monmouth Co ......... At work in 1682
Howell....... Manasguan river,

Bergen Iron W’ks Bricksburg, Ocean Co.

Dover.. ccseseuases Mnnchenter, “ i
Pheeniza.i ..., 1 mile east of Manchester, OceanCo
Hunover..... . Hanover, Burlmgton Co.verirsvane.
Mount Holly Mount. Holly,

Mary Ann,..ee. Pemberton twp., “

Union Workas.. Womllnnd l.wp, “
Speedwell.... : ::

Hamptotm. e Shamong twp.,
AtRION wvas vrrereees “ “

In ruins, (Gordon’s map.)
Idle since 1854,
Mentioned by Acreliusin 1759,

Bati10 . vevareessaiss Waahmgton twp, Burlmgton Co .,Built in 1766 ; ran antil 1855.

Martha........ vour

Taunlon. e eeeeene - Medford twp., “ “

{iloucerler. ..., Mullica twp,, Atlantic Co.

Weymouth......... ‘Hamilton twp.,, % ¢ Idle since 1854.

Etna.. .. Weymoath twp,, “ l

Cimberland....... . Manamuskin, Cumberland Co...... Out of blast since 1844,

Millvillevosssnse. Millville, " Built 1815; out of blast since
1855.

Bridgetotu.aere., Bridgeton, “ “

Tuckahou viiseess Tuckahoe, Cape May G Co.
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All'of these were charcoal furnaces,

165

None of them have been in

operation since 1856, and all in the southern part of the State are
abandoned. Atsion was at work last, Oxford, Franklin, and Ring-

wood have been rebuilt as anthracite furnaces,

FORGES.
NAME. LOCATION. REMARES.,

|Cnnistenr.Vernon township, Sussex Co.'1796,

'Franklin, Hardiston ¢ “

|Windham, “ “ « Built about 1790.

Sparta, . Two forges, 1821-3.
Morris Anchor w’karN%rman’s Pond, Sparta twp,, © oo
Hopewell.......covveun. ‘Hopewell, “ “ i 1780.
Columbia........ +-+veer Byram township, “ 1800,
Roseville.w.ovenivriaad “ “ 1828,
Lockwood......ouunens| ¥ « " 1857,
Andover .......... ) “ “ “ 1804.

Stanhope, . !
Clinton....... «weny West Milford township, Paesaic Co.
Btockholm .... “ow “ i“

Charlotteburg.........|Charloiteburg, West Milford township,
Passaic county........

LETE YT ™

eaprnsanangps

Pequannock Valley, West Milford twp.,
Pagsaic county,

Bmith's.........eneee Smith Mills, West Milford township,

Passaic county.

-«'l mile w, of Bloomingdale, Passaic Co.

Vreeland's..........

At and near Stockholm
there are 4 forges,

..|Built in 1840,

There were 2 forges be-
tween Charlotteburg
and 8mith’s, in the
time of the London Co.

Ryerson’s........ .....|Bloomingdale, Passaic county............| Built about 1800,
Long Pond............/Ringwood Works, Pussaic county...... Built by Hasenclever,
'Ringwood Works, ¢ “ 1764-1767.
Threeforges werebnilt by
Hagenclever in 1764.
- Boardville, by "
Wynokie, u“ “ ,
Schraalenberg, Bergen county........... According to Gordon’s
map,
Rusaia, Jeflerson township, Morris Co.|1775.
“‘Yeldan L1 " [1} i
Hurdiown « wou
Bwedeland............. Milton « “ 411801,

Petersburg, “ wou

Woodstock N oo
IUpper Longwood, Jefferson township,
: Morria county.

Two forges according to
Gordon’s map, at Pe.
tersburg,

1790,
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Washington..ee....

Mount Pleasant......
. 011 WP
Middle.oauernnnnannnn.

Denmark... coveereen

Timber Brook........

ANNUAL REPORT OF

LOCATION, REMARES.
Lower Longwood, Jefferson township,
Morris county...oeernenceccanneansn There have been 2 forges
Berkshire Valley, JeHerson township,| atLowerLongwoodand

in the Berkshire and
Longwood valleys the
rap of Gordon haus 6
in all.

Morria county.

Near Baker’s Mills,Roxbury township,
Morris county.meess.
On Rockaway river, Rockaway town-
ship, Morris county
Mount Fleaaam Rockaway township,
Morris county
Near Middle Forge Rockuway ‘town-
! ship, Morris county.
Middle Forge, Reckaway township,
Morris county
Denmark, Rockaway township, Mor-
T8 COUNLY.omrnereren snesaen ..|1800.
Southwest of {harlotteburg, Rock'mn)
townahip, Morris county.

.|1780.

1850.

In ruins.

Built about Revolution.

1810.

Durham....cccvanennen. Southwest of Charlotieburg, Rockaway

township, Morrie county............|1811-1856.
Earle's viiiriniaennnn. Stony Brock, Pequannock townshlp,

Morris mnunty 1822-1856,
Decker's...ccceresre. .. | Rockaway valley, Pequannock town-

phip, Morris county.......... 1848.
Dixon'gumueecneres ——— Rockaway valley,Roekawa) tow ushlp,

Morria countY.anaieerenies 1827,
Bplitrock...... reearenes Splitrock, Ruckaway lwp " Morna Co .. About 1837.
Stickel’s........cceo... |Meriden, 1790.
Righter's__...pueiinn. Meriden, “ W es 1820,
Beach Glen............;Beach Glen, “ w oo @ Builtin 1760,
Hibernia,..ss.cuue.....Hibernia, u “ “ “  (Gordon's map has two

Muir's.eenn.

Righter's. ..o
Troy........
Whippany

..:Troy,
Whippany

: forges here.
Ono White Meadow Brook, Rockaway
township, Morris counly
Rockaway, Rockaway wwp., Morris Co. There are 2 forges here,
' 1790-1805; and Gor-
don’s map has 2 addi-
tional on Horse Pond
branch.
Powervnlle Morris coumy ewnseness Buily 1853,
|Boonton, “ .. Gordon’s map has two
' forges here,
'01d Boonton, Hanover lwp, MornsCo Ruilt 1853.
¢ 1745-1859.
Built in 1710,
Speedwell, Morris township, MorrisCo. Gordon’s map has two
| forges, w. & n.w. of
f Speedwellnworks
'According to Gordon's
map
'On Den Brook, below
SBhongum, Gordon has
2 {irges,

[ [13 4 L1

13 &l 4

‘Morristown,

Shongom, Randolph *
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NAME. TOCATEON, REMARES.

:N. branch of Raritan, Mendham town-

i ship, Morris county......c..ees i |[Twor forges, according to

Gordon's map.

Brdd's ivviierien vone ank]ebarnev,(}hester twp., Morm Co.|1850.

Budd’s.....cuun ...s Black River, “ “

Welsh’s.ivvserisenens 1 mile below Bartle_v ville, MounLOhve

township, Morris county.

Bardeyville. v, Bartleyville, Muunt Olive townahlp,

Morris county..cincrrereanrae roreeena| 1780,

Mount Qlive, or Ste-
phen's............ 1 mile above Bartleyville, MountOlive
ship, Morris county ... s omvmessns
Shlppenport.. ......... Shippenport, Morris county.....c...ve... 1843,
Solitude.....reresvvsnes Near High Bridge, Hunterdon county
Spotiswoed, Middlesex county,
lmlu,vstown, Upper Freehold, Mon-

mouth county............. ...;Built in 1716.
Jackson's............... Near Squankum, Monmouth county
Three Partners....... Near Bricksburg, Ocean county... ..|Aecording to Gordon.
Butcher's Works..... Near Burraville,
Dover, Ocean county................. + In operation 1866-7.
‘F‘errugo, Ocean county ...eoeun... rreeaee |atopped in 1851.

Westecunk {West Creek), Ocean Co.

‘Hampton, Shamoug townslnp, Bur-‘
lington county.. “

Monroe, Wevmouth twp Atlnnuc Lo

Manumuqkm (,nmberland. county.

There was probably a forge at Tinton Falls as early as 1682,
according to the statements of the E.st Jersey proprietaries, belonging
to Lewis Morris’ iron works.

The forges on the Pequannock, below Charlotteburg, those about
Ringwood, that at Russin, ZEwna forge, Hiberuaia, Troy, Whippany,
Bolitude, and Imlaystown, also antedate the Revolution. According
to a census in 1784, the State had 8 blast furnaces and 79 forges.
Gordon, in his statistical table published in 1834, has 12 blast far-
naces and 108 jforge fires. There were 14 forges in south Jersey at
that date, The forge at Dover, in Qcean county, was at work in
1866-7. In the northern part of the State, Shippenport, Russia,
Stockholm, Ryersons, at Bloomingdale, Powerville, Splitrock, and
Middle forges, have been at work for short periods, at intervals, up
to the present time.
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ZINC ORE,

The zine mines in the State have been worked steadily throughous
the year, and they have produced 21,937 tons of ore.*

At Stirling Hill, near Ogdensburg, Sussex county, there are three
mines, worked by three distinct companies: the Manganese Iron
Company, at the southwest ; the mine of the Passaic Zinc Company
bas been in operation throughout the year; the mine of the New /"
Jersey Zine Company is still idle.

At Frankliv, three parties are at work on Mine Hill, The Frank-
lin Iron Company is mining in the opening known as the * Buck-
wheat.” To the northeast of the Buckwheat opening, a shaft has
been eunk over 100 feet, in search of the Buckwheat vein, but thus
far without success, The old Greer opening is now worked by
Chas. W. Trotter, on a lease. But a small quantity of ore is mined.

The New Jersey Zinc Company has the northern end of the veiny

and ig working on both sides of the Hamburg road. The vein at their
northernmost drifts is large.

CLAYS AND BRICK.

The cley deposits of the State were described at length in a speciad
report published two years ago. In the Annual Report for 1878 there
was a sopplementary notice of the clays of the southern part of the
State. The demand for these reports bas been steady and large, in-
dicating the interest manifested in the development of that part of
our mineral resources. The general improvement in business began
to show itself in the autumn, in larger aud in an increasing number
of orders for clays and brick. The needed repairs at 8o many of the
iron works created a brisk demand for fire-bricks and for the refrac- A
tory materials used in their manufacture. The fire-brick works, for a
few months, have had as much as they could do to fill orders, and the
clay miners have found a good market and fair prices. The superior
quality of our fire-clays, and their adaptation to so varied uses, are
gradually being found out by a continually widening circle of manu-
facturers, and they are more and more appreciated by them,

The statistics of the clay district of Middlesex county, according
to the three principal groups of pits, are as follows:

* This estimate includes 15,937 tons of ore carried on the Morris canal, and 6000
tons of ore mined, but not shipped, by the Passaic Zine Company, at Stirling Hill,
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1. Woodbridge.* Fire-clay, fire-sand, kaolin and fire-brick shipped... 115,060 tons.
2. Clay banks north shore of Raritan river.} Fire-clay and fire-sand

and kaolin,...eeur..... HAEE e er e ena st b srrasaresnsennsann erereenee 90,000 «

3. Clay banks on south side of Raritan river.} Fire-clay and fire-sand
B0 LG0LN......crvirrcnrnnerennes rrtissssnsvosnsssesssss resssessosseseme esses 60,000
Total refractory materials,.............. srrr e nnvesanas svvermenns, 265,000 ¢

This aggregate is not quite equal to the tonnage of clay mined,
~ 28, in the estimate for Woodbridge, the fire-brick shipped do not
weigh as much as the clay and sand which are used in them. It is

equal to that of 1873, which was a prosperous year,

The product of the mines and pits of stoneware clay in Middlesex
county is estimated for the year to be 10,000 tons,§ or about half
of that of the best previous aunual output,

The clay banks on the Delaware side of the State, excepting that
of John D. Hylton, on Pensauken creek, in Camden county, are not
extensive, and their aggregate product is small. The shipments from .
Hyltow’s banks] during the year 1879 consisted of—

Fireclay...occcriiis vniereennienes wrssessssnncenanee oreeee 9,777 gross tons,
3 Fire-sand .............. s ar e rrarer st estaLraes it cney e eunaranren 3,220 “
Kuolits covvriiiainsioneivnnnas . e 4,350 #
Spar...... Crrraresrransaereeans 1,000 “
Sﬁurp 3 /T IO Grmersrveraranessenniians 5,000 «“
Moulding-sand for fire-brick........cconeruvvnns 1,500 "

Total of refractory materials....cocervcererersviceersescsens .31,847 “

In the business of making red brick, the revival came so late inr
the season that the brickmakers were not prepared to take advantage
of the market. Along the Raritan and South rivers, the principal
seat of this business, many of the yards were not worked to their full
capacity until September. Mr. Higbie estimates the product of the
yards on the Raritan and the South rivers, during the year 1879, at

3 87,000,000. According to the present outlook, and at the present
capacity, the same authority puts the estimates for next year at
110,000,060,

The importance of the clay industry on the eastern side of the

State is shown in the valuation of the product. At an average of

* Reported by Wm. H. Berry, of Woodbridge,

T Reported by Chas. A. Campbell, of Woodbridge,

I Reported by M. 8. Higbie (of Sayre & Fisher), Newark, and George Such, of
Bouth Amboy,

¢ Reporied by Otto Ernst, of South Amboy.

[| Reported by John D. Hylton, of Palmyra,
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$2 per ton, the amount of sales would be at least half a million of
dollars. The greater part of this raw material is manufactured into
fire-brick, retorts, drain-pipe, terra-cotta, and wares, at works in the
neighborhood of the pits. A considerable amount is shipped to the
furnaces along the Lehigh, in Pennsylvania, and elsewhere, The
location of this clay district—with such a length of water-front, with
its lines of railroad in direct connection with the coal and iron regions,
and its nearness to the large markets of the Atlantic seaboaid——gives
it advantages which must hasten its development.

The Raritan river, along which the clay beds are so largely devel-
oped, opens most convenient and cheap transportation to all parts of
our coast, It is already the fourth river in the United States in ton-
nage, and the general government has begun an improvement in
deepening the channel so as to provide still greater facilities for the
immense business which is to be done upon it. The work has been
in progress less than two years, and already manufacturers and ship-
pers have felt the benefit of the great improvement which is being
prosecuted in deepening the channel, and they are now enabled to
load direct on vessels of deep dranght of water, and thus secure cheap
transportation to all points on the coast, which, added to the inexhaust-
ible supply of raw material and improved facilities in working the
same, enables them to compete with local works at distant points, and
they are no longer dependent upon the demand in New York and
vicinity. Should the improvement in regard to the Raritan river,
as contemplated by the general government, be completed, the num-
ber of red brick made on this river will soon exceed 200,000,000 per
annum, with a corresponding increase in all other branches of the
clay business.

The adaptation of these clays for fire-brick and stone-ware are go
well known that it is unnecessary to refer to these uses.

The employment of the dense clay of the Raritan fire-clay stratum
for glass-pots has been suggested, and some experiments with it have
been tried. This clay differs but little in composition from the best
Woodbridge and South Amboy fire-clays; but it burns very solid and
free from checks, resembling in this respect the best of the foreign clays
which are iroported for making crucibles and glass-pots and strong

‘fire-brick. There is an abundance of this clay of the best quality,

and it can he afforded at half the cost of that imported. It only needs
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proper care on the part of owners and consumers to bring it into
general use, It has been dug by William B. Dixon at Woodbridge,
and by B. Ellison and Augustine Campbell on their farms near Boo-
Lramtown, These localities are shown on the map accompanying the
report on clays, The following extract from one of the reports made
to the U. 8. Potters’ Association, at their recent annual meeting, in
regard to the sale of reliable and uniform grades of clay, states the
case for this as well as for all our varieties of clay in the proper form:

“Clays must be graded and sold according to grade, and each
miner will be compelled, sooner or later, to establish their brand and
make their clays entirely reliable, so they can be purchased by their
brands, as has been done for many years in Europe,

“ But before a brand of clay can be made reliable, the clay must be
made uniform, which cannot be done by working clay beds in small
sections, To this point your committee would call especial attention.

“All beds of clay vary more or less, even in the best strata the
variation is perceptible every few feet; consequently a mine worked
in small sections, or pockets, a3 our American clays are, and always
have been worked, and sent to market as fast as they are washed, do
not properly represent the clays of that mine, but, on the contrary,
represent each time one small spot in the mine, the result being that
every invoice of clay from our American mines is different, conse-
quently our mixtures made from these clays are always changiog and
unreliable, causing losses that we have been entirely unable to account
for.”

The finer grades of white clay which are dug in the vicinity of
Woodbridge and Amboy are extensively used in the manufacture of
cream-colored and white-granite wares, Their superior plasticity
is useful in mixing with the kaolin-clays of Delaware, which are not
plastic.  On account of the oxide of iron they do not burn white, as
the kaolin-clays, A practical method of removing this constituent
would be a valuable discovery, as it would permit of their use in
place of the more costly and less plastic clays which are employed.
For saggars there is a large amount of New Jersey clay used.

The employment of our clays for making terra-cotta has been en-
larged greatly by the starting of the manufacture by Mr. A. Hall, at
Perth Amboy. The works are known as the © Perth Amboy Terra-
cotta Works.” They are doing a large business, and furnish orna-
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rental material of a high character, Terra-cotta is made at the Pea-
Shore Fire-brick and Terra-cotta Works, near Camden.

At South Awmboy a pottery has been recently built by the Juliano
Ware Co., which will use clays from the neighborhood in the manu-
factare of their wares,

At Eagleswood a buff clay, suitable for modeling, has lately been
opened on the Eagleswood estate; and it is used by the owner, Edward
A. Spring, in his art pottery.

Statistics of Potteries making White Ware at Trenton, Elizabeth, and
Jersey City—From J. H. Brewer, Etruria Pottery Co., Trenton, and
President of the United States Potters’ Association.

Number of kilna .. trerreraneensesisnnsnenesassess ensssasasassessrsansesansasal 01
Average capacity (each) cenevnbtrreens resreesssssesnstesssennnnes 950,000
Amount produced, if fully employed sesssrsresssnnnsansisans s ressrone S, 040 000
Amount actually produced, about.......cevrerveeesesnes erraerens e 82,500,000
Amount prodnc in United States... rersasue benesas puneen sesersuns $4,000,000
Amount imported, about........ veosaesasms veerranvas $4 000, 000

Production of New Jersey (clays, flint and spar,) 50 000 tons.
Coal used, 50,000 tons.

Wages pald yearly, $1,250,000,

Hands employed, 3, 000.

GLASE WOREKS IN NEW JERéEY.

NO. OF FAC- |
TORIES.

LOCATION, PROPRIETORS, REMARKS,
JerAEY Cit¥mmmveninas soveinianiisciinissnens srveane everereans e ranas « 2 Not in operation,
Medford.......c.ovveiee cvvrerianne Corssasesiasisenasisnanan cetgmres s eans “

JRCKBOD.. ...t teeriins it eer s st e erereenas remsrns “
Waterford .oviee veeres voresrens <everervervnrranransines - L ”

Winalow .. . A. K. Hay & Co.. .. 3 [Inoperation.
Tanshoro............... Bodine & Sons.. 1 “

New Brook]yn...... terersreies arentesire esseera Not in operation,
Williamstown........ Bodme & Thoms.a ..................... 2 In operation.
Glambora .............. Whitney Bros.. 4 “

® e nivrenrenn Warnick & bmnger 2 “
Clayton....... ceverenes Moore Bros... 4 u
Malaga.... v, Malaga Glass Munufucwrmg oo, 2 “
Balem......... ......... John V. Craven.......... entesmne it . 3 “
Quinton,........ .........Hires & Plummer... 2 w
Bridgeton .. .'(.ollansev Glass Co... 5 “
Millville... ‘Whitall, Tatum & Co. 0 H

Eﬂtellvi]le...........:.. ceenneranneen .
Crowleylown ..iccees coiiimmaniiiiiisi s s e nrseesaiens sresriee
Green Bank........... evebtmeriaeeretea e i erataree st s rane sy rant e | #

Total in operation i cvcieiies cevierrisnisnsrrncnsas y .f.lr 38 _I
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The following statement from R. M. Atwater, of Whitall, Tatum
& Co., Millville, gives the condition of this industry in our State at
the present time :

“These factories vary in size. I should say that on an average
they melted 2 to 2} tons of sand each day, and turned out a product
of full 8 tons each, of packed glass datly. The glass is in all cases a
‘lime-glass,” composed chiefly of sand fluxed with soda and lime.
The sand is generally mined in the State. In some of the factories
making finer qualities of glass, the sand from quartz is used, which is
obtained from the Alleghany Mountains, The lime is generally ob-
tained from oyster shells, or from the limestone deposits of New
Jersey and Pennsylvania, The soda ash is imported. Some use is
made of salt-cake (sulphate of soda.) Each hollow-ware factory em-
ploys about 100 hauds. The work is piece-work, and the glass-
blowers can earn from $2.50 to §4 per day. Their work consists of
the general class of bottles. There are no factories running on
table glass-ware, lamps or pressed ware, to any extent in the State,
I extract the following note from ‘the Crockery Journal:

“*Of the 106 window-glass factories in the United States, 34 are
in New Jersey. Each factory employs about 50 to 75 persons,’ ?

In addition to the supply of the glass works in the State, the
glasg-sand pits along the Maurice river sell from 10,000 to 15,000
tons annually to works in adjoining States, The localities where
glass-sand is dug were described in last year’s report.

GREENSAND MARILSE,

The importance of this natural fertilizer to the farming interests of
the southern part of the State is so great that some account of the
condition of the marl trade is necessary and desirable. In the last
Annual Report the belts of oak-lands southeast of the marl district
were described, and represented on the map accompanying that Re-
port. The clearing and settling of these lands must create a demand
for fertilizers. And along the whole length of the southern half of
the State, from the Atlantic to the Delaware river, there is, bordering
these oak-lands, the marl-belt. The supply of good marl is practi-
cally inexhaustible. The railroad communication between the marl
district and the country to the southeast of it is shown on the map
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with this Report. Tlhe state of the marl trade is much better than it
was last year, and the outlook for the ensuing year is very promising.
The prices have been reduced. This reduction in cost, and better
prices for farm produce, enable the farmers to buy largely again. Oue
of the agents writes: “ We have reduced our prices to the lowest pos-
sible point, and hope for larger sales this season.” Another says:
“Qur company * * * made a deduction of price of marl from
10 to 30 cents per ton, according to the distance carried.” There
seems to be an earnest endeavor, on the part of the companies selling
marl, to increase sales and to extend their business by the inducements
of low rates. 'The co-operation of the railroad lines with the marl
companies, in the reduction of rates, is very desirable. Hitherto they
have in maoy places been exclusive, as the farmers could not afford to
buy at the schedule prices. The subject is again referred to, as it is
of importance to both carriers and buyers, In order to get the sta-
tistics of the marl sold and carried on the railroads, letters were sent
to officials of the companies. These are here printed. It is hoped
that the publication of these statistics will tend to increase the busi-
ness of the companies, and call the attention of our farmers and those
engaged in the improvement of land to the great extent of the marl
belt, its richness and fertility—due to the generous use of this natural
fertilizer—and the capabilities of southeastern New Jersey under like
treatment.
FrreROLD ANXD NEW YORK RaiLwav.

J. E. Ralph, Secretary, Treasurer, and Superintendent, writes: The F,
and N. Y. railway, for the 12 months ending December 31st, 1879,
hauled 324 car-loads, of 250 bushels each, = 81,000 bushels........,...... 4,030 tona.

SquaneEuyM Marn CoMpPANY.

W. E. Barrett, Superintendent, writea: Qur sales, ending with the 1at
of March, 1879, were about 150,000 bushels; equivalent to......comureeen 7,500 *

SquanNEUM AND FREEHOLD MARL Compaxy,

A, A, Yard, Superintendent, saya: 'We have sold and delivered the
PABL FOAED cvvvrtrrarnsrremnrssersrstesssennnsessasstnmanseess metanionssaantassersonrsnnne 10,000 *

CrEaM RipGE MARIL COMPANY.
Gen, G. Mott, Treasurer, writes that the company has sent oubu.iveiuesees, 4,710

PemusErTON MARL COMPANY.

J. C. Gaskill, Superintendent, writes: Our sales for the year 1879
AMOUDL 0. iriiricarersrriorerccnnniosntanseronnracnnrnssssasrsenrs serssnons suseress 10,000
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ViNceEsTOWN MARL CoMPaNTY.

Henry J. Irick writes: We shipped during 1879......ccccvneerericenrenne. 3,010 tons,

FosterTowN MARL COMPANY,

R. 8. Reeve, lessee, writes: Our sales of marl last year amounted 1o
BDOULLct1ercrien vevietrrss e cerree et e seeeyaerar e rer e saerrter bessabnrenn 5,500 «

¥
KirEwoop MARL AXD FERTILIZER CoMPANY.

George M. Rogers, Superintendent, writes: The Kirkwood Masl and
Fertilizer Company was organized late in the season of 1879, The
sales for the balance of (he year smounted to. . ucevnevecrirvierrinisnnanns 5,300 %

West JErsEY MARL AND TrAKNSPORTATION COMPANY.

I. C. Voorhies, Superintendent, snvs in letter, December 24th: We have
delivered since January 1st, 1879, to present time.....cocerevererrenvennann. 11,000

WoonsrownN, SALEM COUNTY.

John W. Dickinson writes: The sales at the Dickinson marl beds this
year will be abotitue e i i s e 3,000

i
B U PV UOUOUPRUUOROPRY . 81 ¥ {+ S

The marl which is carried on the railroads is but a small part of
the whole qnantity dug in the State. The greater part of it is carted:
by teams directly from the pits to the furms whereon it is to be applied.
Besides this, the aggregate of what is dug and used on the farms where
it occurs is very large. To show how much is distributed by teams
from a single locality, the following statistics of three farms at Marl-
borough, in Monmouth county, are here given. These pits are all
within a half a mile of one another. The figures are exclusive of the-
amounts used at home. They are as follows:

O, C. Herbert's sales amounted t0....eeieeerrvrressiasrennsnensensnanens . 9,814 tons,
Urizh Smock’s L STV PPTRPIOUR. X | |+ B
C. H. Conover's * B rrrrernerrerera et e e annns 1,760 “

P U P RO '3 S
In the above figures, the amounts sold from these pits and senk
away on cars is not included.

LIME.
No attempt bas been made to collect the statistics of lime burned
in the State. The blue, magnesian limestone is quarried extensively

at geveral points along the Delaware, Lackawanna and Western, the
Central, the Belvidere Delaware, and the Easton and Amboy railroads,.
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in Sussex, Warren, and Hunterdon counties, for kilns which supply
lime to the country to the east and south of the limestone outerops,
A large amount of lime is delivered by teams in the neighborhood of
kilns. Very nearly all of it is used for agricultural purposes,

'The white, crystalline limestone has not Leen used to any soch
extent for lime, except ia the vicinity of Hamburgh and MeAfee val-
ley, in SBussex county. A large amount of lime was formerly made
on the Edsall farm, and sold in Paterson, Newark, and other towns
in the State. Two years ago Sayre & Vanderhoof started the manu-
facture of lime near Hamburgh, and on the N. J. Midland railroad,
They have two perpetual kilns, These are constructed with separale
fire chambers, two on the sides of each kiln, and in such a manner
that the flame only is in coutact with the limestone. Wood is used
as fuel. The stone is brought from the quarry on the Rade farw,
which is two miles north of the kilus, in cars on a tramroad. It is
very white and coarse crystalline, and, according to an analysis made
for the “Geology of New Jersey,” published in 1868, contains 99.5
per cent. of carbonate of lime, The lime is liked on sccount of jta
whiteness, and because it does not air-slake readily. It is shipped in
lime cars to points on railroad lines in New Jersey. A large amount
is sold in the southern part of the state. The fine lime is sold for
agricaltural uses. Tn 1879 the sales amounted to 80,000 barrels.

The use of this white limestone for making lime has beea referred
to in previous reports of the Survey, and its employment has been
recommended. The suceess at Hamburgh confirms these statements,
and suggests further trials and a more extended use, There is no
reason why we should not supply New York as well as our own State.

The white limestone is quarried to a large extent in the valley of
the Wallkill, at Stirling Hill, and near Franklin, for fluxing mate-
rial in iron-making, Silsby & Martin sell the manganiferous lime-
stone from their iron mine to Cooper, Hewitt & Co. It goes to the
Ringwood furnace.

The Franklin Iron Co. gets its supply of limestone from the ledges
at the side of the N. J. Midlaud railroad, and a few rods from the
furnace, It is coarse, crystalline and white. The same range of

limestone is quarried a shori distance south of Franklin, for the
supply of other furnaces,
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12. PUBLICATIQNS OF THE SURVEY.

The Annual Reports of the progress of the State Geological Survey
are printed among the documents of the State, and they are very gen-
erally distributed by the members of the Legislature among their
constituents. A liberal number of copies is also placed at the dis-
posal of the members of the Board of Managers and the Geologist.
The demand for them, however, is large, and those of 1876, 1874,
1873 and 1872 are all distributed, so that for those years no copies
can be furnished.

The “Geology of New Jersey,” an octavo volume, with a portfolio of
maps, published in 1868, can still be supplied, though the number of
copies left is not large,

The “Report on the Fire and Potters’ Clays of New Jersey,” with a
map of the clay district, which was completed two years ago, has
been widely distributed both at home and in foreign countries. The
edition is probably sufficient for the present demand,

The large Geological Map of the State is mostly distribated, only
a few copies being left.

The Geological Map of Northern New Jersey, which was printed
in colors, and first distributed with the Annual Report of 1873, is out
of print. A very large number of copies have been distributed.

The Centennial Map of New Jersey, on a scale of six miles to an
inch, and showing geographical features only, was prepared by the
survey, and has been distributed.

The proper method of making public the results of our Geological,
Topographical and Economical Survey, is a question which has not
been satisfactorily settled with us, and is equally unsettled in most other
countries, At first the board resolved to sell the reports and maps at
the cost of paper, printing and binding, and a considerable number
of copies of the Geology of New Jersey and some of the maps were
sold in that way, but there were always some copies at the disposal of

M
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the members of the board and of other State officers, and the chance
of geiting from these without payiog for them, led those who really
wanted them to delay buying. From the way the printing is done the
amount of free distribution bas increased, and the sales have ceased.
As the object of the Survey is to make known our natural products
and resources, it may be said that we must do it by advertising—
that is, by free publication and liberal distribution, just as in private
business, and that the waste or misappropriation of a considerable
part of the publication should not discredit the method so long as we
continue to thrive in using it.

The Pennsylvania Reports are sold at the cost of printing and
paper, but in fact most of them are given away.

The results of the Geological Survey of Great Britain are pre-
pared and printed with great care and at heavy cost, and the price
put on them is so high that few buy them.

The French Geological maps, too, are held at high prices, and few
of them are sold,

The Board of Managers of the Geological Survey are constituted
a Loard of publication of the results of the work, and they have
authority to publish and distribute the reports as in their judgment is
best for the interest of our citizens, It is specially desirable that the
reports and maps should go into all public libraries, and into the
hands of those whose pursuits render the information contained in
these publications of value. It is probable that no better way will
be devised for the distribution than to leave it in charge of the mem-
bers of the board ; and applications to them for such reports as may
be desired, or to the State Geologist, with their approval, will be
answered as fur as possible.

The names and post-office addresses of the members of the board
are on page 3.
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13. EXPENSES.

The expenses of the Survey have been kept strictly within the
appropriation. There is now standing to our credit on the Comp-
troller’s books a small unexpended balance.

14, ASSISTANTS.

The Assistants to the State Geologist, who have been engaged in
the work of the Survey in the course of the year are:

Pror. Jorx C. Sxocxk, Assistant Geologist. He bas been steadily
at geological work as required, in different parts of the State, and in
addition has given particular attention to the collection of details of
the geology of red sandstone regions, &e.

Eopwin H. Bogarpus, Chemist of the Survey, has been oceupied
with laboratory work through the year. In addition to the analyaes
which appear in this report, much time has been given to making
chemical tests, in anawer to inquiries in regard to specimens, which
are gent in from all parts of the State,

C. C. VerMEULE, B. 8., Topographical Engineer and Burveyor,
has been engaged during most of the year in the work connected
with the fopographical maps—measuring angles to determine geo-
graphical positions, surveying and leveling for the topography and
drawing the map.

Geo. W. HowkgLL, C. E,, Surveyor and Civil Engineer, has been
engaged, as far 85 other professional duties would allow, in making
levels and surveys for the topographical map.
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Pror. EbwaRD A. BOWSER, has spent some time in computing
the latitudes and longitudes of points in the triangulation of north-
| eastern New Jersey,
| My own time has been directed to the general progress of the work
| in its scientific and economical branches, and giving it such direction
as may be most usefal to the State in developing its natural resources.
It is proper also to mention the very great assistance rendered to
the Survey by the numerous gentlemen who bhave contributed in-
formation and personal attention to further its objects. As the work
gets to be better understood, information is more freely given to, as
well as more generally sought from, the Survey. It would be an
agreeable task to mention the names of those who have thus favored
the work, but it would be difficult to tell where to end the list, and it
is probably better to refer back to the body of the report, where the
names are mentioned. Such assistance, however, is always gratefully
received, and the thanks of the Board of Managers, and of the geolo-
gists, are hereby tendered to those gentlemen.

15. MUSEUM OF THE GEOLOGICAL SURVEY.

The museam of the Survey occupies the front rooms of the third
story in the State House at Trentou. Tt is designed to be an exhibi-
tion of some of the results of the work of the Survey. There are in it
collections of representative specimens from the mines of iron, zinc,
and copper ores ; from the fire-clay banks; from the glass-sand pits;

| from the greensand marl diggings; from the quarries of limestone,
f ) slate, flagging stone and building stone; and soils from the different
| agricultural districts of the State. Suites of rocke and fossils, charac-
teristic of the geological formations, illustrate the geology of the State.
There is a small collection of the more common minerals, and a few
choioe specimens of rarer species. The woods of the State are repre-
gented by about 100 varieties. In addition to these natural products,
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there are fire-brick, pottery and glass wares, zinc oxide, spelter and
irons from works in the State,

All the maps, both geological and geographical, of the State, so far
as are known, are here.

Additions to the collections are made from time to time by the
survey and through the kindly assistance of our citizens. Among
these, recently placed on exhibition, are fossil fish in shale, from near
Boonton, secured through the generous aid of H, Wilson Crane, of
Boonton; and footprints in the red standstone from the quarry of
John H. Vreeland, Hook Mountain. (See pages 27 and 28 of this
report.)

There is need of much more material, both for the better illustra-
tion of our natural resources, and to make the museum more attrac-
tive to the many who visit it.* And attention is here asked to it as a
safe repository and a proper place for the public exhibition of valu-
able and interesting specimens,

The museum is open daily, except Sundays.

New Jersey has pursued a liberal course with the Genlogical Sur-
vey thus far, and its prosperity during all the time it has been going
on has been of the most marked character, The State has unequaled
advantages in its location, its climate, and its natural resources.
While it is of the 38 States in the Union only the 33d in size, it is
the 17th in population, the 8th in the value of its real and personal
property, the 20th in the value of its agricultural products, the 7th
in the value of its manufactured products, and the Sth or 9th in the
value of the products of its mines, In zine ores it is the largest pro-
ducer, and in the great staple, iron ore, it is the 3d or 4th.

Its increase in population and wealth for the last 30 years has been
more rapid than that of any other of the older-settled States, and
more rapid, too, than the average of the whole United States.

These results, g0 creditable to our State, are due, in addition to
our natural advantages, to the liberal course with our schools; to
ascertaining, developing, aed publishing our natural resources; and
to the strict, safe, and economical management of our finances.

The plan which we think best for the State is to continme the
survey us at present antil its triangulation by the United States

* No continuous record of Lthe number of visitors has been kept, bul it is estimated
{0 be, on the average, 50 a day, or 15,000 in the course of the year,
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Coast and Geodetic Survey shall be completed. Also, to bave such
topographical surveys and maps made of the mining distriets of the
State as cannot well be done by private enterprise; and to carry on
such other topographical surveys as shall be necessary to make the
State map on a scale of 2 miles to an inch, full and reliable for the
public use. While this work is in progress, the detailed geology can
be worked out and arranged so as to be put accurately on the maps,
and published in three or four volumes, like that on the clays, There
ghould also be prepared for publication a volume on the cretaceous
fossils of New Jersey, with figures of the differcnt species. This
formation is more fully developed, and has been more studied, in
this State than it has anywhere else in our country; and it is due to
geological science that we should publish the typical and representa-
tive forms of the fossils which characterize it. To do this work will
require the services of one specially devoted to the subject, and will
involve an expense of perhaps $2000. The fossils in the older forma-
tions have been well studied and described in New York, Pennsylva-
pis, and other States where these formations are more extensively de-
veloped than they are in this, and study and expense upon them need
not be incurred by us.

All this work can be done fully in five years, and possibly in four
or three years. When it is done the Survey can be closed, or reduced
in expense to a bureau for recording progress in our material develop-
ment and furnishing information in regard to our resources. A mod-
erate annual expense for this purpose would undoubtedly be useful to
the State for a long time to come,
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Hickory Hilliiiiirisiiiisiiesinieriieiimmennseanmensseneriossssisorennsassessesses rasee

NEW JERSEY GEOLOGICAL SURVEY

93
75
45
o4
76
50
76
68
45
72
88
76
73
7
66
79
85
49
90
86
79
60
71
81
89
b8
58
80
49
47
62
76
7%
86
92
67
52
91
49
83
49
80
50
56
85
&6




192 INDEX.

Mines—
High Bridge.........
Hilt's..ovsenrenaven
Hoil farm. secreesrenrssnesisnscansnanennnsiss
Hopler farm......ccceernerne

Hopewell TOTge...criuuiiairrimmrariirartmmiosieesinien sanesornea

Hotel Property.cisessssessisenssrsssstanssassnserrensreenans
Howell ovinieniicccsniinnann
Howell fATM....cvvreeeemsessisnersencenrarssrsrsrssssiassrasnes
Hubbard.......cocounens erresnrrsenraasrsistnransnn
Hude, or Stanhope....
Huff ...

Hunt or Pldcock
THUDE f8IM0 e crens semrarntarrrrs sssanssascnssnsnrssssrsnasans sasnssbsssntaresssrsnnsananse

Hunt farme i,
Hunt farm....cesisersesseenseaneirsaas:

Hurd .ocvvevnvemrnenenn
Hurdtown apatite...
Inschow lot. ........
Irondale... .
Jackson, or Pompton
Jackson Hill,......
Janes. coveeenes-

Jeumnga & Rutherfurd
Johnson's e iaieenes P,
Johnson Hilliverserierrrueanaarerisesssrsasssnronses sarassonnnssrmnssuses
Kaharte e i,

AL OUSC e cevurnrs cvssroves sasnses snsssanananrsss teisnonsrtostsnennensnsanarsstbsssassanses

Kane, see Silverthorn.

KIimble (81T veeseivrvnreeeriearnsrronssensasrsnssrsisnsnscstosssnssrssnransisannnntsrs

King...occoinnees
Kishpaugh.. ..o senmiiecniinencninnn
Kitchelliyiieererearernnessssnsmmmisarsoriosssnornin.
Lake farml.vceieeimereie raresronsnrnns -
Lanagan.....ccee
Langdon's .cimreninans
Lanning farm....
Large..coorcvnsennae
AW TRIIC s enerassacssssciorsnsanionsenvenss sesssssaresre
Lawrence farm..
Leake....
Lewis, or Hernck
Little. ... ceia

leesey, or Hlbler rervannne

LsaranELsaNERseTaRETIELY

Logan, or George.....eeeneee remtebsesssnsessnnissrararnsenarennrnrssreinsnsiespvasneasas 48
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Mines—
LOngeOTe’B.uveeereeireneisairascrssrn carmnnemnssnsrssnsvanss teeramrerneeneanaseees sansase . 87
TLOWPADCR. crvvirstsrneresecrrensmerrsersensersnse sorveenerasnssresssassoneeserassessnrens O
Lower Weldon...............
Marble Mountain...........
Maring farm........ Creseassaresnienbanas .
Marsh's..oisuimnanisencrsnes s
Martin...... ..... Y EAEESE eiereatrana e hes raEs hes FerSRESEE TS ThTTareneeenan s
McFarland............
McKean farm.... ...
Mellen.....ccoveevee vecivenesesronens
Miller farm.c.cc.vureennersorsesnanses

R T e I T T LTI I

Monk’s....... o iaerrreetassrennanan bEEAbe e Ar e T b et sarares benenn enna ters pnras
Mount Hope....ecosruen e, evrrevarensatebes s ane s e ranas .
Mount Olive....coerrunes
Mount Pleasant... teararsersasesseens
Munson's........e... vearesns
Navghright....ccconsenrnnnrene
New Village, or Cline...............
Nolands......... carbsesaranrassnesann rnens
Nolf farm....ciiververernerinna
North River..
Ogden...........
Old furnace... .
Orchard.....cover vervirennrnans
O8born...ccvviviiiiiiiiirrernennsans
Oxford....
Pequent. cuveeeviiiiivrrieans eeresrneanee s e eeaesenas
Pidcock’ or Hunt....
Pike’s Peak..........
Pitney farm.........
Pleasant Grove ..... vreres tervesas .
PoChuck v viveeetiereesseesne ersirsiesmmeesseessns aessmmees
Pomplon....ceeseeecrsemnnereevunnnens
Potter farm....... B he AN ebuerssestenygrTEr e TEEEet hrnrna e as
Potieraville....corrrerrricinscenennnsennas
Pottersville, N, E....... eveers aen
Prle farm.neiicceoeerenrcvnrensersenseenne
RAley 8. i svrisnnareiennnee seveee venis
Randall Hilluu..cuevivneeenncrarennns
Rarick fAFM...cccrernsrivrnss ierainsessecorecs coranes W Srrebebtesarnrrnnenen

Richards ..oouee o
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Mines—

INDEX.

Page,

Rodenbangh ...... o PO 65
Roseberry .ovire v s e
Roseville..... ......
Rutherfurd
Ryerson’s De Bow..........
SAMBON s1erisvees truranannrsessrasssbarssenssaesssasssnrssasssrsatassrnassssssinn sasanrses

Schaeffer fArm...ccccies voveevreserrimrs snrersrrncrsneisrtnerrrsrssssrisnrnrores seers 86
Schofield............
Schaler
Scott farm

Ty T YT LYY T PY T PY TP PR LR YT PV P

Scranton and Rutherfurd...iamminn s

Scrub Osk

Sharp’s, Pleasant Grove
Sharp farm......cooiiiininiinii, 69
Shaw v 86

Shoemaker....ccoceramnanns e et aeesmaresereenetaetiaeseareeTierntesatrataaratre rerenin 83
Bhobgum....ccecrenennnns eerrerereaseniaes reveatrniarnnananeny Versarens rraee s 73

Silver Hill...ovoviiiiniinniireirieceniaes . e erses et e ss i ses s en ) |
Silverthorne, or Kane.....cooocecesviveriiiinimiins sivnniisnnsiniincnisssnnssnennen, 44
Simpson..ce
Smith’s,...
Bmith’s openinga...es vrenes sevrsanesnnns
Smith, or Egbert Church........ 75
Smith, or Cascade................

sassnginer ben

Bolemon Dalrymple
Splitrock Pond.......ioivviiiiiii e ciieeeraieeeennan. 57

Stewartaville. oo ieiineicei e enes raveasasassnrassneanrtarnenneatrarray
SLff farm

8tirling....... ettt Cereteaterriesesienieanriteenseenerrateiteanaianiranannis 52
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Mines— e
Stirling Hill 87
Stony Brook G0
Stoutenburgh 67
Sullivan.........cccoevvvannn.. 52
86

16

47

65

02

56

87

41

92

56

61

81

66

90

46

80

50

63

Van Doren openings .......... 50
Van Kirk fREM......coieniiii e et eeeee e e 93
Van Byckle’s, or Church......... 65
Vreeland ................ . 61
82

70

Washington Forge. 55
‘Waterloo, or Brookfield................. e erneraE et raere s e rtaneannss . 76
Wawayanda......... eererssenrn 81
Weatt ... e, 90
Weldon ............ OO R 44
Welling, 0 Ten EFcKa..ccriacaiemniiieniiinsiecerrissiesissserees ceeeeeenneeesan 81
West End, or Turkey Hillo.oocovvieinien i iiiiiecseecreeeveree v e e 63
White Hall........, Wreeeriin e s asaaaan s 66
White Meadow 56
Wild Cat 65
Williams............ 80
Woolverton 91
Wright, or Budd 78
W FHOKIC. oiiiireienr s icrce et r e e e e e s st ar et e s et e st et b e eaeeeeas 61
Young's farm. .. .v e cirsee e sesesae e e e reereeretan s sarrrreenes 76
Mines, iron, statistics of ...veervieroen o eaetvrarrrrrere esbsraentrersrarr s re srrnsneees thes 37
number of.... 38

Of ZINE OFEB..eveisiiieiie i et e e ees s s eesmeane 16
Morris county, mines in................. PO PTOUPP 41, 42
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Morris, Lewin, iron works oficccciieeniiiirni i
Mount Ephraim, well at.......cocvenermenneiane
Muck... oo s s
Musconetcong belt, boundaries of............

NS Ofcriicsisrnneriiarrons seeesisnarrnn sessssnrsessrescsnsssarersransse 81
Museam of SUrvey......cvccvsviiiiirnoressenrainsinins ssormsrssiinsoermssrrnrisesassssamssseare 180

Needie, magnetic, surveying with
Newark, artesian wells In.....ccieeiireeiinviens crvsnasersirmer sossenmssresins reeressesnmrnnns
GUATTIOR, coesursis vurnsrsersmersonsansensenanne

Newberry, Dr. J. 8., on fosila.......ccii e iniiiniisiciinsn s

New Brunewick, artesian wells in..coovvvcniviiiiiiiiinic i e
QUATTY Bheeccrirrnsmnrarnisrmsssarmrrrnernsrnernsrs barsssrstrannns sarass tabsnen

New Providence, Uarty at.......cccenncarennans

Nickel in PFIile...crurieiiniersnnrininiicsisisssiismnsissasnn

Nitrogen in s0ila.....cocc i s e s rsrsasieneens 112

Qak-land soils, analyses of.....oiceiiiiiiireriniinirneiiiser s e cerssveneans reeeees 110
Orange, quarries near,.......... PRI ceenres Cembressaasestissaaarranrassanrares Tranre 22, 25
Orchard and Irondale adit.......coccoieviimnene it s s raessn 08
Orea of copper in 8andstone......ccceevivericinirevaerersssemm e
hemmtite.....ccvicnsencecrnnceriiinineiin.
iron, exploring for.....ccociiviinicrenninnienens Vebeeenrenn et 94-102
BLALIALICE Of...oiiuvsiriciieiinsinerereinsinesiernsiss s rsrna ranns sasrnsiessiranass 101

210G, BLALIMEGE. vvverersvarers suessosarsossnarse ormmeresenssssesssssssasrans susnessnsearsrnres 168

P.

Passaic belt, boundaries of...c..coceicirciiriiinmnriiniisnseinens i e e sere 39
TBEE AMecovieiinret hors st s sms taesantascsssssansessansennirnranerarntenssiosss 42
county, mMines 10....ocevivures creservan o anevenns 42
Paterson artesian well..........
QUATTIEH ..ovvirriinssnsstomasvennenmsntsorsennanin

Paving stone ... cecccciinsinnnnsnninans
Peapack, graphite near......
Peat, analyses 0f. ... veiiirees iirmeniiiinemr seninssnasieri tsinssass sstanasssears narnssressrees
Pequeat belt.......coeoviirsinnnnins caraaeens
Pearth Amboy, wella at........cccnvneen vermenes B PP 133
Phosphoric acid in #0ils......e. civciiiieiissrnnerrrrienns eriareste it ran et resareses tenaniee 113
Phosphorus in iron oree........ SR OSRRTRY 1 |
Pine-land s0ils, AnA1FEE8 Of....c..oveeriiiemrsrrnirisromssanirsreraninsesreruiarrrer e criania 111
Plainfield, artesian well at..........ccccveiiicininnnimr s e e 133
Pluckamin guarry.....eeesicieees oe
Plumbago......ivevensneriinasiissisrmrenaensssnens

Pompton, QUEITY DEAT o.veiviivacarennnn
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Potteries, statinstics 0fi.ieee.srnieses
Pottery, clays for...............

Prallsville, quurries at. e 24
Princeton quarries... e e verrrieeeeerens 24
Publications....c.... OO PO I ¢
Pyrite containing mckel ...... e rersaetrrens antasreerateranrarnnns errierssiistirsnreareoannin 162

Q.

Quarries in the red sandstone....... uvu.oe. arberirisarn e rsraaan hrasane teesaranes e 19
of browuostone, list of........ccccccvnn e 21

Ramapo belt, boundaries of.....
mines in.. -

Raritan river, :mprovement of
Redfield, W. C., description of fossils ...................
Red sandstone formation ............. restanine ann
T0BI18 1M iiiisirninneranerserraeeeiersne e s irsras srar s raaes ee e s e nenae 26
table of dips ofi..cioriiiisiviiicniriiin iy e, 20
thickness of...
Refractory malerials............
Reports distributed.......coee v icineeeen,
Rocks of triassic age.
Rocky Hill quarries.....ccoccrvnneann, Caeteeemrrr s araressansar annias -~ |
Rotation of crops... Hvere hEmEsTserereacuresLntabnen L Eoa anane e aa e e e ieaeransreu 112
Russel], 1. C,, collect.lon of O ¢ (R

Bandstone, red, fanlted. vumeeieviiiiiineconivrrnrer e .
origin of beds of...ccrvivieneiiiiarieans
thickness of .ueverreeriiciiiianns

trigssic. ..o veieir veevers

Schooley’s Mountain Mines....uveeieeeriesnnns .

Bchuyler’s Basin, quarry near

Seranion, W. H., survey by....ccooeereeeeniennnns

Bearching for 100D OTe.....cocciivviiieiii et cre v e s snens .

Becaucus, artesian Well ab.....o...oovvrrinrosinne e vt e e e enr e e

Shales of trinssic fOrMAtion..... .ot ieies cortrieniirerrrrs s rreeser e ees e sreeeeesr s

Ehrewsbury, bored well in

Silicious soils, analyses of......

Silurian rocks......oeeeveeinans

Blate soils, analyses of.....

Bnake Hill qoarry...ccccovovmeverieniennennn.

B0il8useerereunrinennnrrniinsree s e esens -

ADALYEEB Of i iiiiiiiitieererneaneanararcreratsesrersarsarersrss stesannnen evarenrereanar 107-111
Classification 0fu......uuiesseiencrinsseenncserennaess v e o 104
Crops take from.. ..o ieviiirienerie st prr e s e e e e g ceeaen veernnes 116
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Pago.
Boils, essential conetituents ISR § §-

OFIEID Ofieiiiiiiiernini i s e rr s s i e e s srearars s senass 108
shown by Map....cvie et imisnnniesnsenes
Somerset county, iron mine in.........
Bouth Jersey, soils of ........ccuenues
Biatistics of brick
ClAYS ccvvrcirerrentaririien ceassnerarenvein
greenaand mnrls..... rerersseasrerrassararassranssnrarsrsran 174
iron mines.. PP P PPUUPURPIRURRUURUO |
ITOD OF&. reeuiuesrisreriuenirnnssrrareones vers beestrsriseransiann 161

AT )
Stewartsville, clay........
Stockton, quarries at............
Btone, building, quarries of..............

for flaging.......crmvicrieiiiianiimn e
BUrvey, Be0UetiCo.. . ioeciers isrseisreeniaiis tssaersyaninsrass sree rasan pres e
SBurveying, magaelic......... rorsuones ressrrrestierertanessnnnTrnnersanee PEPTUU
Burvey, plan of work...........

O L T T T e T T T E R L Y]

Telford 10ada, BLOME 0T .cuvirer reree veeerererasenestanerarnesss sistenessssssssarnnrassrissesns 20
Terrs cotta manufacture........cevveuereeverannas PR, evaresssenerasnensraraenassaniessnsaan 171
Tertiary formAtion....ccoesfeerseresnrrsnsarsransrnsisirorinsnensonrersssanncnns vrrveesarae 1D
Titanium in iron ored.uiisssesc crsiinsenas ereraer v renesesstnranrntrryaees 152
Titasville, quarry near....... everreerensatatsurnanean
Topographical survey of State... cerervrnnrnrsrarnnnesaisssnnaees 10
TERD TOCKB. 11111 eraasersrsns sessssssnsssnsmennsss sesmerass soeesssssnsssrs snssssns sersensnsrensansrais 20

OTIRIIL Of-vvves vereereasvssnorsnsescnmeraensssesissasssnensistssinsrsssssnsnes amatasn 32, B

QUAKTI8 I eiiereineiirereersnrmessinasioncrasnaroenns

soils, analyses of..........
Trenton, well at State Prison in...ccoeecenneee
Triangulation of State........
Triassic formetion

Vreeland’s quarry... eressasreaennvrirraes
Vreeland, John H., footprmts in quarry of B S

W,

‘Ward, L. B, on artesian wells in Jersey City........ vavaeas eshsanaserenaneerearenerrern 130
Ware clays..c.vneiiiinens Cveserassranrenan bieraenrertresararntieetn rnanan e eeresieserresseen 171
Warren county 80118, v i iriiniiinni s s e 112
Washington Mines, 8urvey ofi......ccvurirrrinrinriun 96
‘Washington Valley, QUATTY iluceeveiiveiriimruniornecen i s 23
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Waters, analyses of......ccoveeiiivinniicrnnnnns. et et e 125, 127, 132, 140, 143

Water, purity of cvceeiiiii e eecrree s, 124

1171 § S 123

Wells, artesian.....coooereereerciiinnnn.n. 126

bored, in Jersey City 130

driven............ v et e et e vae e 141, 148

Well waters....o.oovieennrninnn 123

West Creek, bored well at... 148

Wheat erop, failire 0f..oiviicrieieecri it ~ 112

Winslow, artesian well al.......cueeeeerieeeevvnriseineneonns et ety et e s e 139

Woodbury, bored wells in............
Woodville, quarry near........cococvveesrvunneensn
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