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REPORT.

At the commencement of the past year, the survey was in
o condition to be actively prosccuted. The partics that had
been previously organised and engaged in the field, had be-
come sufficiently well acquainted with the nature of the re-
searches required, to secure a rapid advancement of the
work. Reconnoisances had been made, the preliminary ar-
rangements attendant upon a work of this kind and extent
were completed, and a large quantity of material had been
collected and was in 2 condition to be systematized and em-
ployed in the preparation of the final County Reports.

Under these favorable circumstances, an appropriation of
twenty-five thousand dollars was asked, for the purpose of
advancing the survey, in accordance with the law, in the
most expediticus and economic manner.

The appropriation having been made, the work in the of-
fice and laboratory was continued. The partics were pre-
pared to enter the ficld as carly as the season would allow.

Such was the eondition of the survey when I received
your insfructions to close up its business, as it would be ne-
cessary to suspend operations on the first of May—the State
Treasury not being in a condition to provide for the appro-
priation.

It was a matter of deep regret to myself, as well as to those
who, appreciating the importance of this work, had labored
to sustain it thus far, hoping to sec it completed at an carly
day, in accordance with. the plan that had becn adopted.

It was evident that merely a temporary suspension of the
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survey would be a great logs to the State, inasmuch as the
parties which had been organised with considerable diffi-
culiy, and had just become acquainted with the nature of
their work, must be discharged, and researches but partially
completed must be abandoned, and the various materials eol-
lected laid aside in 2 confused and disarranged state.

With a view, thercfore, to preventing this, we were led to
profler the continuation of our services in the prosecution of
the survey, believing that the next legislature would provide
for the appropriation made at the last session.

Under these contingencics, the survey has been prosecuted
during the past year, and although there has not been as
much accomplished as was anticipated at the commencement
of the year, nevertheless the work has actively progressed,
and an additional stock of material has been collected, to-
gether with that which has been arranged for the prepara-
tion of the Final Reports.

TOPOGRAPHICAL DEPARTMENT.

This department of the survey has been prosecuted under
the divection of Mr. E. L. Vicle, A reference to his report
will show the progress made.

CHEMICAL DEPARTMEXNT.

After the active operations of the survey were temporarily
suspended on tho first of May, Mr. Wurtz did not resume
this decpartment, consequently the serics of quantitative
analysecs that he had commenced were not completed.

Mr. Kock, who had been previously engaged in Professor
Cook’s laboratory, has continued his serviees during the
year, in rescarches connected with the geological department
of the Southern Division of the State,

Dr. Ritschel has been engaged in my laboratory, in New-
ark, in the analysis of tho iren ores and limestones of Sus-
gox and Morris counties, and of the rocks of Issex and Hud-
son countics. In all, forty quantitative analyses have been
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compicted, which will be reserved for the Final County Re-
ports.

PALLRONTOLOGICAL DEPARTMENT.

Owing to the illness of Professor Hall, no progress has
been made in this department, except in the collection of
specimens, of whicl Iarge additions have been made to the
gtock alrcady on hand. Some of them have been seant to
Professor Hall, at Albany, and they will be described and
arranged as early as possible.

GEOLOGICAL DEPARTMENT.

In the Southern Division of the State, this department has
been actively prosecuted, as 2 reference to the anncxed re-
port of Professor Cook will show. The Final Report on the
County of Cape May has been prepared, and is now in the
hands of the printer. It will be printed and rcady for de-
livery, per contract, on the eighth instant. Researches have
been made in other counties, of which the field work of
Monmouth is nearly completed.

In the Northern Division, I have been personally engaged.
Messrs. Ii. Hacosser and E. F. Baldwin have assisted me
during a part of the year; the former in the countics of Sus-
gex and Morris—the latter in the countics of Issex and
Hudson.

In Suszex Countv the different geological formations have
becn traced out and are locutcd, sections showing theiv
relative position and eclevation have been made, and many
of the mincrals have been described.  The metalliferous de-
posits have been examined and deseribed, and a great part
of the final report has been preparcd.  The whole county is
in a condition to be reported on finally, as soon as the map
is engraved and characteristic fossils of its formatiors de-
gcribed.

In Morris County, nearly the whole of the field work has
been completed—at least as much ag could be done until the
mwap, which is necarly finished, shall have been placed in my
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hands, The formations have been examined, sections made,
analyses of the iron ores, limestones, and serpentines com-
pleted, fossils collected, &e., &c., &c.

In Hssex County, o detailed examination of the townships
of Belleville, Bloomficld, Orange, Newark, Clinton, and
Unien has been made,

A detailed examination of the clevated portions of Hud-
son County, together with a more gencral one of the salg
marshes along the Hackensack and Passaic Rivers, has also
been made.  The field-work of this county can be ¢om-
pleted in two weeks, and the final report thereon prepared
as scon as the map is ftaished.

In my last annual report, upwards of eighty iron mines
were enumerated and deseribed, all of which are situated in
the counties of Sussex, Passaie, Morris, and Warren, and
within an area of three hundred and sixty square miles.

Although some of them have been worked for a century
and a half, and in carly days furnished a very large propor-
tion of the ore manufactured into iron in this country, yet
they have been excavated to a very limited extent, many of
them containing immense bodics of ore ahove water-level
which may be cconomically extracted without the employ-
ment of expensive machinery.

Tt is estimated that they could be made to yield, advan-
tageously, no less than one million tons of ore annually for
many years to come, which would be sufficient to supply half
of the present annual consumption of iron in the United
States. .

With a view to demonstrating the general character of
these ores, together with their great cconomic importance,
they will be considered briefly in this report, under the two
following heads:

I. Geological occurrence and propertics of the magnetic
iron ores.

II. Mctallurgy of the iron ores.

NEW JERSEY GEOLOGICAL SURVEY
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I. —GEOLOGICAL OCCURRENCE AKD PROPERTIES OF THE IRON
ORLS.

The different forms in which magnetic iron ore occurs in
this district, are as follows:

First,in granules disseminated through the gneissoid rock
ag ong of its necessary constituent minerals. The granules
vary in size from particles so small that they cannot be seen
with the naked eye, to grains corresponding in size with the
other eonstituent minerals of the rock.

Second, in masses or bunches of vory limited extent. This
form generally occurs in those rocks that are the most
highty metamorphosed—as the quartzo-feldspathic and syen-
itic rocks. These rocks, when considered with respect to
their constituent minerals, do not exhibit a distinet lamina-
tion, nor when considered en masse do they exhibif distinet
lines of stratification, as in gneiss orin mica and hornblendic
schists; nevertheless, they gcnerally'pass into these latter
rocks go insensibly that no line of demarcation can be drawn
between them.

Third, in scams or strata, varying from the fraction of an
inch to thirty feet in thickness. They alternate with strata
of rock and coincide with them in strike and dip.

The ore scams, as well as the rocky strata, pitch down-
ward bencath the surface towards the northeast at variable
angles, and on this account the ore is exposed on the surface
but to a very limited extent.

The seams or deposits of ore are gencrally remarkably
pure, but they frequently contain in admixture the constitu-
ent minerals of their accompanying rocks. Apatite (phos-
phate of lime), hornblende, quartz, feldspar, and mica, are
most common. In some portions, as in the Dickerson and
Byram oves, apatite, in the form of granules, uniformly dis-
seminated through the ore scam, constitutes as much as ten
per cent. of it. This per centage may be considered as the
maximum, and confined to few miney, and even to very lim-
ited spaces in those mines.

Hornblende frequently enters largely into its composition,
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ns in the Sweeds mine, and many others. Mica, feldspar and
hornblende are very frequently found entering lareely into
the composition of the ore seam, sometimes in granules ir-
regularly disseminated through it, as in the Hibernia mines,
and sometimes in laminae alternating with lamine of ore, as
in the Beachglenn mine. Iron pyrites (sulphuret of iron) is
also o common constituent of many of the deposits, among
which may be mentioned the Silver, Haggerty and Stanhope
mines, Quartz in small proportion, in the form of granules,
digzseminated throughout the ore, is not uncommon.

Generally, when the ore contains a considerable quantity
of the above mentioned minerals in admixture, it is lamina-
ted, the planes of the lamination depending on one or more
of the minerals, When, howover, it is entirely or nearly
free from impurities, it possesses a columnar structure, the
general direction of the plancs of the joints being at right
angles to the inclination or dip of the ore scam.

Large wedge-shaped masses of rock, composed of quartz,
hornblende, feldspar, mica and magnetite, called by miners
“ horses,” frequently occur imbedded in the ore seams. Gen-
crally a line of demarcation can be drawn between the
* horse rock™ and ore, but so insensibly do they sometimes
pass into each other that it is difficult to tell whore the one
beging and the other ends.  They vary in extent, from reg-
uler scams or strata of rock alternating with the ore, to
small irregular wedge-shaped masses, the longer axis corres-
ponding with the strike of the strata, and its lamination,
which is generally perceptible, corresponding with the lami-
nation of the adjoining rocks.

R Having deseribed the geological occurrence of magnetic
I\ iron ore in this district, we arc led to consider its origin,
t{% and to refor it to the particular class of metalliferons depo-
sits to which it belengs; whether it is of aqueous or jgncous
origin ; whether it cceurs in the form of stratified or unstra-
tified deposits.
That they cannot be referred to the unstratified deposits,
appears evident from the {acts stated in describing the dif-
ferent forms in which the ore occurs ; nevertheless, it has .
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been maintained by some that they are true veins of igncous
origin, which implies that they extend to anindefinite length
and breadth, that they differ in character from the rock in
which they are situated, and have been formed subsequent
to it.. Such deposits do not usnally coincide with the strike
and dip of the strata in which they arc enclosed, but genc-
rally cross the line of stratification and frequently send off
brauches of greater or lesser dimension, at.different angles
from the main vein.  The body of the vein is in most cases
separated from the walls on either side by decomposed rock
called sclvage.

It will be obscrved that noue of these phenomena can be
applied to the magnetic ore deposits of this district. Nor
can they be veins of segregation, which implies that the ma-
terial of which they arc composed has been climirated or
collected together from the surrounding rock by some chem-
ical action. Such deposits arc composed of a gangue or ma-
terials different from the surrounding rock, and are very ir-
regular in their form.

Stratified deposits imply that they are included within
sedimentary rocks, that they are of aqueous origin, and that
they coincide in goological position and in the mode of form-
ation with the rocks in which they are situated, From the
facts that have already been stated, they must be referred
to this class of metalliferous deposits.

That the rocky formation of this district, including the
gneiss, the hornblende and mica schists, the magnetic iron
ore, and the quartzo-feldspathic rocks, are of metamorphic
origin, there can be but littie doubt; consequently, it is
conceived that they were originally deposited by water in a
horizontal position, that they are composed of materinls de-
rived from pre-existing rocks, and that they were subse-
quently distarbed in their pesition, and altered by meta-
morphic agencies, which have caused them to assume their
present form and position. The origin, therefore, of these
deposits of magnetic iron ore, is identical and cotemporanc-
ous with the rocky strata in which they are enclosed.

NEW JERSEY GEOLOGICAL SURVEY
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MAGNETIC PROPERTIES.

Whether we consider this ore-bearing district with respeet
to the deflection of the magnetic needle in different locali-
ties on its surface, or with respect to the magnetic polarity
of the different seams of ore, or even of hand specimens, it
presents a most interesting field for scientific research, which,
undoubtedly, would lead to important economic applica-
tions. ’

To such an extent is magnetic iron ore disseminated
through the rocky formation, that deflection of the magnetic
needle is of frequent occurrence; so much so, that great
difliculty is often cxperienced in surveying with this instru-
ment.  The amount of deflection and the distance at which
it is produced, depend on the quantity of magnetic ore dis-

seminated in the rock, and its position with respect to the

surface; and as these are variable, no rule can be established
by which the amount of deflection and the distance at which
it is produced can be ealculated. A very small mass of mag-
netic ore near the surface is frequently suflicient to reverse
the needle, even when it is placed several feet above the
ore, ng in the case of a surveyor’s compass when supported,
on the tripod ; and on the other hand, a large body of orca
few feet beneath the surface would produce but a slight de-
flection.

The ore, whether in seams or smali masses, generally pos-
sesses magnetic polarity and a magnetie axis. There is,
however, a great difference in the amount of influence cx-
erted on the needle in different localities; in some the ac-
tion being much more powerful and ata greater distance than
at others. Seams of ore five feet in thickness, have been
observed to deflect the needle at a distance of thirty feet;
the intensity of its influence increasing as the magnetic axis
of the ore is approached. Some deposits of orc possess
more than one magnetic axis.  On placing the needle on the
out crop of such a deposit, so that the axis of the ncedle
will correspond with the magnetic axis of the ore, and then
gradually moving the necdle in the dircction of the ore
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netic axes in {he deposit.  This is probably due to the dif.
ference in intensity of the magnetic properties of the ore in
different parts of the same deposit. When a secam of ore is |
capped with rock even to the extent of a few fect, its influ-
ence on the magnetic needle when placed directly over it on
the surface, is very variable ; in some localities producing =
great deflection, and in others but very little.  So variable
have been the results of the obscrvatigns, with respect to
this, that no rule can Do established that would determine
the greatest depth at which the needle would be affected,
nor that would determine the quantity of ore from a given
deflection of the necdle at the surface.

The smallest fragments of ore frequently possess mag-
netic polarity and o magnetic axis; the extent of their mag-
netic qualitics depending on their position with respect to
the surface ; the nearer to the surface, the greater will be
their magnetic propertics.  This appears to depend on the
action of surface water and atmospleric agents; for it as
heen frequently observed that ore when first taken out of a
mine at a considerable depth, possessed but slight magnetic
propertics, but on being exposed to the atmosphere for a
few months or years, it would increase so much that excel-
lent hand specimens of loadstone for experimental purposes
could be sclected therefrom. Scams of ore that contain
numcrous joints and fissarcs, through which water and at-
mospheric agents pass, possess more decided magnetic pro-
perties than those which are more compact and less free from
crevices and fissures.

Whether the mountain ridges of this district possess mag-
nctic polarity, independent of the deposits of ore thercin, I
am unable to say, as our obscrvations have not been sufli-
cient to determine.

It is maintained by some that mountain ridges and cones
possess magnctic polarity, independent of the presence of
magnetic iron ore, while others atéribute it invariably to the
presence of thismineral, even if it be in quantities so small
that they cannot be detected by the naked eye.

seam, it will be reversed as many times as there are mag-
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Reich remarks, “that it is very desirable that numerons
observations should be made in districts where considerable
variations in the deviation are noticed, and at places not far
distant, so as to ascertain whether these variations are not
limited to peculiar localities. That this is the case, would
appear from Babine’s observations of the inclination and in-
tensity, at difierent parts of Scotland, which do not at all
indicate disturbances effected by large mountains at consid-
crable distances.”

On the other hand, Hansteen ¢ states that large mountain
ranges excreise a sensible influence upon the nmean direction
of the magnetic needle.  This result is obtained from an ex-
tended serics of observations, made by himself, as to the de-
viation and dip of the magnetic needle, and the magnetic
force, during a journcy through Sweden, and cspecially
through the mountainous western part of Norway.”*

Bischof, after citing numerons observations that have
been made in various, parts of the werld by different ob-
gervers, in regard to the influence of mountains on the mag-
netic needle, concludes as follows: @ Assuming that it is
magnetic fron ore alone, cither as masses or disseminated
through rocks, to which the magnetic influences arc to be
ascribed, and in my opinion this is quite unquestionable,
it would scem, that magnectic observations, instituted with
the same degree of carc as those made by Reich, would
be well adapted for the discovery of hidden beds of mag-
netic iron ore. Such observations might, therefore, prove
cminently scrviceable to the iron indusiry. Certainly, it
would be requisite first to ascertain whether mountain
masses, containing only disseminated magnetic iron ore,
but extending over a considerable surface, would not pro-
duce as great an effect as heds of magnetic iron ore.. Sa-
bine’s observations do not appear to favor this. But, how-
ever this may be, the magnetic necedle indicates the pre-
gence of magnetic iron ore, where it cannot Dbe recog-

® Chemieal and Physical Geology of Gustav Bischof, translated by Lenjumin
H. Taul, ii. 500.
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nized mineralogically, and demonstrates th® very general
distribution of this mineral.”

These remarks have a particular application to this dis-
trict. That the beds or seams of magnetic iron ore produce
a much greater cffect on the magnetic needle than mountain
masses containing only disseminated ore, there can be no
doubt. Numerous observations made over this whole dis-
trict have satisfactorily demonstrated this; for the greater
number of the scams of ore in which the mines are situated,
have been discovered by indications of the magnetic needle.
These facts, therefore, have a very important economic ap-
plication. The use of the magnetic needle in revealing hid-
den beds of ore, of sufficient extent to be of economic value,
requires considerable experience, together with a knowledge
of the magnetic laws, which the different varieties of ore,
when considered with respect to their form and extent, pos-
scss; even then the indications of the needle are very decep-
tive,

In order to distinguish between a small body or mass of
ore and a continuous seam or large deposit, the distance at
which the ncedle is deflected, together with the extent of
the attraction in the dircction of the magnetic axis of the
ore deposit, should be considercd.  If it be but a small body
of ore, its magnetic foree will be confined to a very narrow
gpace; if a continuous scam, it will be proportionably
greater.

METALLURGY OF THE ORES.

Of the various forms of apparatus that have been used
for the reduction of iron ores in different parts of the
world, the three following have been chicly employed in
this State.

1, Tug CaTALAX FoRGE.

2. THE CHARCOAL BLast FURNACE.

3. Tue AxtHRACITE BLAST FURNACE.

To these may be added Renton’s Furnace, which was first
crected and put into operation in this State.
2

NEW JERSEY GEOLOGICAL SURVEY



18

The Catalar Forge and Renton’s Furnace are adapted to
b the manufacture of wrought iron directly from the ore; the
Charcoal and Aathracite Blast Furnaces to the manufacture

of pig iron.

CATALAN FORGE.

This kind of forge is said to have been used by the an-
cient Romans, and to have been in operation from that time
to the present day. It was introduced into this State as
early as the beginning of the eighteenth century, and has
been in constant use ever sinee,

It is generally designated as the ¢ bloomery fire.”” The
form of its construction is very simple and nearly uniform
everywhere.  With the exception of the hot blast, but little
improvement has been made in it from its introduction into
the State to the present time.

The eommon bloomery fire consists of a hearth of stone.
work, from six to ten feet square, in which there is a fire-
place from tweanty to thirty-six inches square, and from fif.
teen to thirty inches deep, lined with cast-iron plates. It is
arranged with hot blast and driven by water power.

The richest magnetic ores alone are used. When there is
considerable extrancous material mixed with the ore, it i3
separated therefrom, either by means of washing, or by the
magnetic separating machine.

The deoxydizement or reduction of the ore is accom-
plished by means of charcoal. '

The average quontitics of ore and coal required in the
production of one ton of malleable iron in the form of
blooms, i3 a3 follows :

Ore, - - - - 2 tons.
Coal, - - - - 300 bushels.

The ore, after having heen mechanically reduced by
means of stamps to a condition resembling coarse sand, and
if required, scparated from the impurities by the magnetic
machine or by washing, is introduced into the forge, in alter-
nating charges with coal; cach charge consisting of about

NEW JERSEY GEOLOGICAL SURVEY
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two hundred and fifty.pounds of ore and twenty-five bushels
of coal,

As the process of deoxydizement and reduction progresses,
the melted iron collects in the bottom of the fire-place, from
whence it is removed in a semi-fluid or pasty mass, and
placed upon an anvil, where it is cither fashioned into g
bloom, or drawn out into bar-irom, by a Ieavy hammer
worked by water-power,  Wlen it is made into bar-iron, it
requires a succession of heats and hammerings, whereby a
larger quantity of materials is consumed in produeing a ton
of bar-iron; two and 2 half tons of ore, and five hundred
bushels of coal, being the standard quantitics allowed.

At many of the forges the iron is manufactured into
anchors, which find a ready sale in New York, on aceount of
their superior strength.

RENTON’S FURNACE.

Various attempts have been made from time to time to
invent apparatus by which wrought iren could be manufac-
tured divectly from the ore, more economieally than by pro
cesses at present used.  Of these, Renton’s Furnace has
been introduced into this State. Tt is situated in Newark,
and was erceted about five years ago, under the direction of
the patentee, James Renton, for the American Iron Com-
pany, of that city.

It consists of two principal parts: fivst, a brick stack,
gixteen feet high and thirteen fect square, enclosing a cham.
ber, in which are placed a series of vertical fire-brick tubes,
each twelve feet in length and five by cighteen inches in
section ; second, a puddling and welding furnace, with which
the fire-brick tubes are eonnceted.

The ore is introdeced into the tubes at the top of the
stack, after having been reduced to a state of great mechani-
cal subdivision, resembling fine powder, and mixed with
about twenty per cent. of charcoal dust asa deoxydizing or
reducing agent.

The tubes, being filled, are left open at the top, and closed
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at the bottom Ly a contrivance which enables the furnace-
man to let the charge down into the puddling furnace at his
pleasure.

The heat from the puddling furnace passcs around the
tabes in which the ore is inclosed, and raises them to a high
red heat, by which the ore is exposed to a temperature soffi-
cient to produce deoxydizement. After the ore has been
cxposed to the heat for about cighteen hours, it is let down
into the puddling furnace, where it is welded or collected
inte a lall, and from thence taken to the trip-hammer or
squeezer to be fashioned into a Lloom, or prepared for the
rollers.

The gases formed in the reduction of the ore make their
escape at the open end of the tubes. _

About two tons of iron are manufactured with onc fur.
nace, in twenty-four hours, when the ore is of good quality.

T'rom the above description, it will be scen that the ore
undergoes two suceessive changes : first, it is deoxydized by
means of the carbon, and thereby redonced to a metallie
state; and second, it is collected together in a ball suitable
to be brought under the hammer.

Tt is evident that only orcs in the form of oxides, and
those in a pure state, arc adapted to this process. Among
the ores that have been most successfully roduced in this
furnace, is the magnetic ore of the Dickerson mine. Ores
of equal purity, from other mings in this distriet, would un-
questionably work equally as well, but. I am not aware that
they have been tried.

The obstacles to the suceess of this furnace,in an cconomic
production of iron, appear to be:

1st. The uniform purity and minnte subdivision of the

\ore, required.

2d. The time and labor required in producing a ton of
iron.

It is claimed, however, by its proprietors, that « the dis-
tinctive peeuliarity and superiority of the furnace over all
others is, that by its mechanical arrangement, the chemical
change which is commenced and carricd on in the tubes is
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pot intcrrupted until the ball is ready for the hammer,
thereby reducing the manufacture of wrought iron into a
practical, economical, scientific, and uniform system,” and
that the advantages of this method over the old modes, are
as follows, to wit:

“ The ores yicld a greater per ccntarre

“ The iron is more umform, and of a better quality:

« Tt is made cheaper, and does not require such a heavy
outlay of capital.”’

As I am not in possession of facts respecting the outlay in
erccting this furnace, and the cost of producing a ton of
iron, I am unable to judge of its merits.

CHARCOAL BLAST FURNACE.
v

Formerly, this kind of furnace was extensively used in the
reduction of these ores; but since the introduction of an-
thracite coal in the manufacture of irom, and the great
scarcity of chavcoal, 14 has been almost entirely alandoned.

In cighteen hundred and thirty-two there were in the State
twelve in Dlast; and at the present time I know of only
two, viz: the Oxi‘md and Wawayanda fur fiaces. The OX-
ford furnace is sitvated in Warren County, and is owned by
Charles Sceranton.  The ore used in the furnace is derived
from mines in tke vicinity. The iren is manufactured into
car wheels.

The Wawayanda furnace is sitnated on the Wawayanda
Mountain, near the New York state line. It is of large size,
and arranged with hot and cold blast, At the time it was
visited the cold blast alone was used, because a superior ar-
ticle of iron was thus produced.

The ore is obtained from the mines bearing the same
name, in the vieinity.

The following materials are consumed in producing a ton
of pig iron:

Charcoal, - - - - 160 to 200 bushels.
Magnetic iron ore, - . 2 tons.
Limestone, - - - 0.25 tons.
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They are introduced into the furnace at the tunncl-head,
in charges; each charge consisting of eleven baskets of coal,
{twenty-two bushels,) five hundred and twenty-five pounds
of ore, reduced to a state of mechanical sabdivision, about
the size of hickory nuts, and from thirty to fifty pounds of
limestone, the quantity depending on the quality.

From fifty to sixty charges are introduced in a day of
twenty-four hours, yielding from seven to eight tons of iron.

The casting is done twice o day —at noon and at midnight,

“The iron is considered peculiarly adapted to the manufac
ture of car wheels, and is chielly consumed hy W]utney &
Son, of Philadelphia, for this purpose.

The ores of the principal mines througlout this district,
in former days, have heen cxtensively reduced in these fur-
naces.  The iron manufactured therefrom has been of excel-
lent quality, as the various uscs to which it has been applied
will testify.

ANTHRACITE BLAST FURNACE,

The introduction of anthracite coal in the manufacture of
iron, has done much for the advancement of the iron indus-
try in this country, and must ere long place it beyond foreign
competition,

The application of this coal for the reduction of rich mag-
nctic ores, was first made by Mr. Edwin Post, who erected a
furnace at Stanhope and comunenced the manufacture of iron
frem the Irondale ores.

This experiment soon led to the crection of anthracite
furnaces in the vicinity of the coal-fields of Pennsylvania,
which, to this day, have obtained a large proportion of their
ores from New Jersey—the idea being entertained that the
iron manufacture conld be more economically prosccuted by
transporting the New Jersey magnetic ores to the coal-fielc 1,
and there smelting them, than by the transportation of the
‘coal into the iron region. The prevalence of this idea has
been the means of delaying the ercction of anthracite fur-
naces in this State ; but under theinflucnee of increased and
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still increasing facilities for transportation, the time hag ar-
rived when the manufacture of iron may be as economically
prosccuted in the iron region of this State as in the coal
districts of Pennsylvania.

The principal anthracite furnaces of this State in which
the magnetic and specular orts of this district have been
worked, are four—three of which are sitnated at Phillips-
burgh, on the Delaware River, in Warren County, and one
at Boonton, in Morris County.

The furnaces at Phillipsburgh are of very large size—two
of them fifty-five feet high, hearth seven feet, tunnel-head
ten foct, and bosh twenty and twenty-two feet.  The small-
est one is forty-two feet high, hearth seven feet, tunnel head
cight feet, and bosh cighteen feet.

'The largest furnace, viz.: fifty-five feet high and twenty-
two feot bosh, works mueh hetter than those of lesser di-
mensions ; it requires less fucl and labor in producing an
equal quantity of iron.

To the present time the three furnaces have produced
ninety-six thousand tons of pig-iron. Their average weckly
yield is five hundred tons. The maximum weckly yicld of
one furnace is two hundred and fifty-one and o half tons.
In the smallest furnace, two hondred and thirty tons have
been made per week, for six weeks in suceession, with one
and a half tons of coal per ton of iron.

The ores consumed in these furnaces have been obtained
chiefly from the Andover mine, nearly two hundred thousand
tons having already been consumed.  The ores of the Rose-
ville, Dickerson, Allen, Hibernia, Irendale and Ringwood
mines have also Leen used slone, as well as mixed with An-
dover ores.

At first, under the impression that Andover ore would not
work woll alene, it was mixed with hematite ove, in different
proportiong ; but it was soon asecrtained that the Andover
ore worked better and made a superior iron to the mixture,
and the hematite was consequently abandoned.

The coal is that variety of anthracite known as Lehigh
coal, and was obtained from Mauch Chunk.
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The flux is a2 maguesian limestone obtained from the
quarry within a few hundred yards of the furnaces.

The pig iron produced at the furnaces is puddled with an-
thracite coal, &t the rolling mill of the company, at Trenton,
and the blooms thus made have been manufactured into the
various kinds of bar iron, railroad iren, wrought iron beams
for fire-proof buildings, wire of different sizes and of the
finest quality, shafts of great strength and toughness for
large class steamers, and steel of superior quality.

The following materials are consumed in producing a ton
of iron, in the usc of the above ores, respectively :

ANDOVER MINE.

Andover ores, (specular,) . - - 2.25 tonms.
Coal, - - . - - - 1075w
Limestone, - . - - - 025 &

The iron is similar to that produced from the franklinite
ore, heing highly crystalline, and in its fractare having a
bright metallic Tustre, resembling that of antimony. A
large proportion has a foliated structure, Leing crystalized
in, lamin®; another varicty has a fibrous structure, the
fibres radiating from the centre to the outside of the pig;
and another variety has a granular structure, the grains be:
ing coarse and crystallinc.

It is considered, for many purpeses, superior to iron man-
ufactured from magnotic ores, on account of its erystalline
structure, caused by the presence of manganese and a more
intimate union of the carbon and iron.

ROSEVILLE MINE.

Magnetic ore, - - . . . 2 tons.
COﬂ.], - - - - - - 2_5 13
Limestone, - - - - . 0.5 «

The small proportion of limestone required is owing to
the prensence of carbonate of lime mixed with the ore.

The iron is red-short, hut it is soft and very finc grained,
and is well adapted to foundry purposes.

1t bas been advantageously used in the manufacturc of
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kettles for trying out whale oil, and for this purpose has
gained considerable notoriety.

RINGWOOD MINES.

Magnetic ore, (assorted,) - - 1.75 tons.
Coal, - - - . . . 175 ©
Limestone, - - - - - 06 ¢

DICKERSON MINE.

Magnetic ore, . - - - 2 toms,
COD,!, - - - . . - Ca i
Limestone, - - - - - 0.3

The iron is cold-short, even when mixed with one-fourth
Andover ore, but makes a good foundry iron.

ALLEN MINE.

Magnetic ore, - - - - 2,25 tons.
Coal, - - - - - . 9 T
Limestone, - - - - - 05 =

The iron is slightly inclined to red-short, but makes a good
forge iron, and when mixed with one-fourth Andover ore,
produces a superior article, equal to the Andover iron.

1IIBERXNTA MINES.

Magnetic ore, - - - - 2 toms.
Ceal, - - - - - - 2 "
Limestone, - - - - - 04 -

This iron is similar to that produced from the Allen ore.

In the use of the above orcs, the following results have
been obtaived :

1. Ores containing apatite, (phosphate of lime,) produce a
cold short iron.

9, Ores containing iron pyrites, (sulphurct of iron)) pro-
duce o red short iron, but suitable for foundry purposcs.

3. Orecs containing manganese produce a hard crystalline
iron, which i3 neither cold nor red-short, bhut of great fe-
nacity. .

4, Ores 1 and 2, or 1 and 3, or 2 and 3, mixed in suitable

NEW JERSEY GEOLOGICAL SURVEY




20

proportions, produce a neutral iron, suitable for forge pur-
poses. -

THE BOONTON FURNACE.

This furnace is forty feet high, fourteen feet bosh, five
feet tunnel-head and hearth, and has six tuyeres.

Its average annual production iz 6,000 tons of pig iron.
In 1855 it produced 6,179 tons.

The ores used arc exclusively the magnetic ores of Morris
County, chicfiy from the Sweeds and Mount Pleasant mines.

The flux is maguesian limestone, obtained chicly from
Hackettstown, in Warren County, and Montville, in Morris
County.

The coal is anthracite, and of the Lehigh variety.

The following quantities arc consumed in producing a ton
of pig iron :

. Magnetic ore, - N 2 tons.
Coal, - - . - - - 1.87 «
Limestone, - - - - . 06 «

The Sweeds ore produces a red-short iron, and the Mount
Pleasant ore a cold-short; but when mixed as they are here
used, they preduce a neutral iron of excellent quality, and
admirably adapted to the purpose for which it is applicd.

The pig-ivon is puddled at the works adjoining the fur-
nace, and the blooms thus made are rolled into nail-plates
and rods, which constantly employ one hundred and nine
machines in manufacturing nails and spikes; of which, du-
ring the year 1855, 146,445 casks, of 100 pounds cach, were
produced.

AXTHRACITE FURNACE FOR REDUCING FRANKLINITE ORE.

In conncetion with the metallurgy of the magnetic and
specular varicties of iron ore, may be inclnded the franklin-
ite ore, which, until Mr. Bdwin Post reduced the ore with
anthracite coal, at Stanhope, and thereby demonstrated the
application of that fucl to its reduction, has resisted all at-
tempts o its introduction in the manufacture of iron.
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I regret that I am not in possession of details respect-
ing the “ modus operandi,” and the results of this experi-
ment, in order to give a minute account of it, and thus ren-
der to Mr. Post the credit to which he is entitled for thig
valuable contribution to metallurgical science.

Since Mr. Post’s experiment, two furnaccs have been
erected for the reduction of this ore, one at Newark, at the
zinc works of the New Jersey Zinc Company, and the other
at Franklin, in the vicinity of the deposit of ore, Tle
former was erccted for the purpose of reducing the resi-
duum (chiefly franklinite) of the zine furnaces; the latter,
for reducing the ore as it occurs in its native bed at Frank-
lin, Sussex County.

TOF, NEWARK FURNAC.

This furnace was erected under the superintendenee of
Mr. C. E. Detmold, (latc President of the New Jersey Zinc
Company,) during the autumn of 1855, It is a small an-
thracite blast furnace, twenty fect high, cight fect bosh, and
four and a half fect tunnel head.

‘It has three tuyeres, and is arranged with hot blast, It
is made of fire-brick, cnclosed by a sheet iron mantle and
strengthened by wrought iron bands.

The furnace is surmounted by a chimney, ten feet high
and four feet six inches square, with three doors for charg-
ing the furnace. Near the top of the chimney is an opening
four feet in diamcter, throngh which the zine passes into a
sheet-iron pipe leading to the fan. The mouth of the chim.
ney is closed by four dampers, which may be raized when-
ever the zine and gases do not pass freely into the pipe.

The ore from which the residuum is derived, is a mixture
of franklinite and red oxide of zine. The zine is extracted
in the form of the white oxide, by a process of sublimation;
the ore having been erushed and mixed with o portion of
fine coal as a reducing or deoxydizing agent, and thea sub-
jeeted to a high temperature in clesely mufled furnaces,
which causes the vapor of zinc to be evolved and conse-
quently re-oxydized, in which state it is used as a paint.
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The residaum obtained by this process, is composed
chiefly of franklinite and carbon, in the form of a fine
powder, resembling fine sand.

The fuel employed is anthracite, and the flux oyster shells.

The following quastities were consumed in producing a
ton of pig iron:

Restdaum, . - - - 2.90 tons.
Coal for furnace, - . 2.10 tons.

“ 4 oilers, . . 1.10 «

¢ ¢ hot blast, . - 016 « ——3.36 «
Oyster shells, - - - - 043 «

For every ton of pig iron produced, onc hundred and
thirty-six pounds of the oxide of zinc were collected ; and
as the arrangement for allowing the escape of the zine and
gas was not suflicient to carry them off, it was found neces-
sary to keep open one or two of the dampers at the mouth
of the chimney, through which a large proportion of the
zine cseaped and was lost.

When the furnace was in good order, the production of
pig iron was from thirty to forty tons per weck; the resi-
duum yielding from thirty-three to thirty-seven per cent. of
iron, and the coal consumed in fhe furnace from one and a
half to two tons per ton of iron. After the furnace had
been in blast twenty-one weeks, one of the boilers failed,
which rendered it necessary to “ hlow out” the furnace.

During the twenty-one wecks it was in Dlast, it con:
sumed :

Residuum, - . - - 1631 tons.
i+ Coal for the ;"urnace, - - . 1165
oon heating boilers, - - 607«
oo hot blast, - - - gg «
Its production was:
Pig iron, - - - - 5521 tons.
Oxide of zine, - . - - 77,255 1bs.

* TIIE FRANKLIN FURNACE.

This furnace was erceted by the New Jersey Franklinite

NEW JERSEY GEOLOGICAL SURVEY

o



Company, and put in blagt in the winter of 1854. It was
in operation only a few weeks, owing to some imperfection
in its construction gnd the inexperience of the workmen

“in the CUmbmcd,ﬁ“peration of smelting iron and collecting
gzine oxide.” ’

Itisa smal‘l' blast furnace with hot blast, and arranged
with a chifiney at the tunncl-head, with which a pipe is
conneqtad for conveying the zine oxide to a condensing
champer.,

Although the furnace was in blast but a short time, yet

. ifficient data were obtained to satisfy the company that the

franklinite ore can be economically smelted, yielding two
products, viz: a superior article of pig iron and the oxide of
zine.

The ore used was taken from the great metalliferous de-
posit in Mine Hill, and considered of a mixture of franklin-
ite, red oxide of zine and willemite, (sillicate of zinc.)

The following is an account of the working of the furrace
for two weeks, ending March 25, 1855. During a part of
this time the zinc oxide was not collected, on account ¢of a
deficiency of power to work the fan:

Ore used, - . . - 102.50 tons,
Coal, - - - - - 137 “
Limestone, - - - - 2520
Iron made, - - . . 22.80 «
Oxide of zine made, - . - 22,084 lbs.

The iron prodeced from the franklinite ore is of a very
peculiar quality and excellency. It is particularly adapted
to the manufacture of steel and malleable iron, and hence
commands a higher price than pig iron manufactured from
other ores of iron. Dr. A. A. Hayes, of Boston, has analyzed
a specimen of iron produced at the Franklin furnace. The
following extract is taken from his report therecon to the
company :

#In general physical characters, the sample resembled
« white pig iron,’ but a closer inspection shows a different
molceular arrangement, by which the erystals arc affected
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in form and distinctness hy chemi¢al dissection. The mass
of iron exhibits 7wo distinct crystalline aggregations; the
broad folia of one of these being separ2ted Dby thin Jamina
of a different eolor, hardness and compos‘won, in this respect
resembling meteorie iron. The color of $he specimens is
nearly that of the finer samples of metallie antimony; the
masses divide easily, but the angles and edges ofSthe imper-
feet crystals are harder than the hardest cast-ste(ﬂ;.\and in
the attempts to obtain a powder, they became cmbed&?‘i in
its surface; a mean specific gravity is at 60 T. 7.665. EIQ_C:
trically, it presents a positive part, closely invested by a rg-- —
latively highly negative body. Chemically, its characters
are of an imperfect steel; its carbon constituent is in the
state of that wlich has been deposited from carburetted gases
by a high temperature, and has no properties in common with
graphite. '

“No trace of sulphur was found. A trace of phosphuret
of calcium could be detected, but neither zinc, chrominm,
vanadium, or copper could be found. Associated with the
carbon in an accidentally carthy manner, derived doubtless
from the slag, and in this is a minute quantity of unreduced
franklinite. This occurrence of ore in iron I have often
noticed in samples which do nof present graphite. There
was no evidence of the existence of the metallic bases of the
carth’s either.

-

ANALYSIS.

“In the following statement the iron is presented as a
simple alloy, consisting in one hundred parts of

Pureiron, - - - - - 93.364
¢ mangancse, - - - - 3.204
“ carbon, - - - - 2.250

Slag, silica, - - - - 640

Ore and alumina, - - - - .240

Lime, - - - - - .170—1.050

99.868
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“ The mechanical aad chemical constitution of this iron
point to great case in working 1t into malleable iron. Both
the manganese and carbon are readily oxidized by the pud.
dling, while the pure iron will take the form of tough or
malleable iron very readily. It is also the kind of metal re-
quired for manufacturing steel, by fusion with oxide of man-
ganese, losing in the operation a portion of carbon and all
its metallic manganese.”

An cssay of a bar of franklinite iron, manufactured at
Stanhope, by Mr. Edwin Post, was made at the French Na-
tional Istablishment, for the manufacture of chains and an-
chors for the navy, by Mr. Theophile Bornet, chief of the
works, and author of the « Tables of the Strength of Metals.”

‘* REPUBLIQUE FRANGAISE.”

ADMINISTRATION DE LA MARINE.”

FORGES NATIONALES DE LA CHASBANDLE,

Essay of @ bar of iron from -a new ore, THE FRANKLINITE,
Jrom New Jersey, United States :

The bar, obtained by direct trcatment of the ore
in a catalan forge, is 25 millimetres by 24.5
millimetres square, and presents a section in

square millimetres of - - - 612.50 m.
Charge under which the bar bégan to stretch, 15,000 4.
Elastic force, per millimetre, - . - 24.5 k.
Charge under which the bar broke, - - 25,000 k. -
Absolute tenacity, per millimetre, - - 40.8 k.
Elongation of the bar at the moment of fractare,

per millimetre, - - - - 5 m.

Aspect of the fracture—all’ nerve. The bar was imper-
fectly welded, and contained fissures which diminished the
real surface exposed to traction; in consequence, the abse-
lute fenacity, had the bar been sound, would have been
greater. At the moment of rupture, but little heat was dis-
cngaged.
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-An immense number of experiments have heen made with
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Observafions.—The tensions of the hydraulic press of the
national forges, are given by means of an excellent appara-
tus, which indicatcs the results with the greatest precision.

this press, not only upon all the irons of France, but upon
the best irons of England, Sweden, Spain and Siberia; never,
until the present cesay, has any bar been tried the absolute
tenacify of which surpassed 40. killogrammes per millimetre,

(Signed,) TIH. BORNET,
Chef des Travaur auxr Forges Nationales de la Chassande.
GuERIGNY, 12th July, 1850. .

P. 8.—The franklinite iron tried at the forges, works and
welds to perfection.

(Signed,) T. BORNET.”

The following summary of the progress and present state
of the iron manufacturc in this country, together with the
remarks upon its future prospecis, is taken from a masterly
paper on the “ Statistics and Geography of the Production
of Iron,” by Abram 8. Hewitt, Bsq., of Trenton. It fur-
nishes an admirable sequel to the details of the supplics and
manufacture of iron which have been given in the preceding
pages :

“ In 1740, when the English iron trade began its wonder-
ful carcer, this country was a comparative wilderness. A
hardy population, scattered along the seaboard, barely suc-
ceeded in conquering for themseh cs the means of livelihood.
The resources of the country were unknown, and no road:
existed into the interior, nor was there any capital to be
spared for the erection of works, from the resources of ;
community struggling for existence. Skilled Iabor was no
to be found among a race who had quitted their ancien
homes from a stern sense of duty at a time when operatives
were proverbially ignorant and brutish. Notmthstnnduw
these difficultics, the manufacture of iron took root; and as
factories for the working of iron in the colonies were strictly
forbidden by the mother country, the pig iron was chiefly

NEW JERSEY GEOLOGICAL SURVEY |



33

exported to England, so that for the year 1771, the amount
reached seven thousand five hundred and twenty-five tons.
When the revolution broke out, the country was in a condi-
tion to supply the iron required for the great work of free-
dum; but so little capital existed that the Continental Con-
gress were forced to take up the busincss of iron-masters,
and made in New Jersey, chiefly, the iron and steel required
for the army.

By the close of the war, England had entered upon the
full tide of success in the manufecture of iron, by the use
of mineral coal. Capital, skill, and labor abounded, while
here all was distress; the currency deranged by the unman-
ageable flood of continental money, and exchanges made by
the rude process of barter. The advance of the nation
from a condition of bankruptey, with its resources all unde-
veloped, was painfully slow; while in England, cach year.
added to its resources, its skill, and its ability to withstand -
and crush competition. But the United States could be no
competitor, using charcoal againgt mineral coal, It was not-
even known at the beginning of this century that we had
any coal that could be rendered available for this purpose;-
and when our great resources in this respect began to be
understood, there were no avenues to market from the coal
ficlds. These avenues have since been constructed ; but at
what an enormous outlay of energy, capital, skill and dogged
resistance to obstacles of every kind, those who are familiar
with the history of the Schuylkill canal, the Reading rail-
road, the Lehigh canal, the Delaware and Raritan, the Ches-
apeake and Ohio, the Delaware and Hudson, the great state
works of Pennsylvania and New York, will alone be able to
comprehend. The outlay for this purpose, which had to be
made before the iron business could be said to hare a chance
of existence in this country, probably exceeded one hundred
nillions of dollars; and it was not until 1840, that the first
furnace was suceessfully started and worked with anthracite
coal, which in England was regarded as entirely inapplica-
ble, until 1837, when Mr. Crane first demonstrated that it
could be used. -

3
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« Alter Crane’s success, new efforts were made; and it is
to be recorded to the honor of Nicholas Biddle, that he was
among the first to contribute his money and his influence to
the successful prosecution of the business. To another of
our New York citizens, Edwin Post, Esq., who brought
great intelligence, capital, and indomitable perseverance to
the task, is due the honor of having first smelted successfully
our rich magnetic ores with anthracite coal, at Stanhope,
N. J., as he has since succeeded in reducing the franklinite
heretofore believed to be entirely refractory.

“ From the time of the application of anthracite coal, the
historian will date the birth of the American iron business.
Its great density and purity fitit peculiarly to our rich ores;
go that while in Ingland, with threce years the start of us,
the product of anthracite iron had reached ovly one hundred
and forty thousand tons in 1855, in this country it amounted
to at least three hundred and sixty thousand tons; showing
that, where an approach to an equality of the clementary
conditions can be realized, there are lacking in this country
neither energy nor skill to take advantage of the opporin-
nity to achicve a successful resulf.

“The increase of capital in this country, and especially in
the hands of the iron-masters, will overcome one of the arti-
ficinl advantages which the English have herctofore pos-
sessed over uws. At presenf, capital is unusually dear in
Tingland, and the course of trade, and the better knowledge
abroad of our resources, are doing much to equalize the
value of capital, and to remove one of the most serious diffi-

. culties in the way of the progressive growth of our domestic

manufactures,

“ But at the periods of low prices, the English maker docs
not require so much capital, because his labor is cheaper, and
lis iron therefore costs less.

It ig certain, however, that within the last ten years the
disparity in the wages of labor in the two countries, has been
greatly reduced, not by any fall in the price here, bat in the
increase of the price in England. And it would secem rea-
sonable to anticipate that, with the present rapid and cheap
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intercourse between the two continents, an equalization in
the rewards of human industry would inevitably take place,
and every step towards such an equality is in favor of our
production of iron on terms of equality in every respect.
“1t is apparent, then, that the only reason why iron now
costs more to make in this country, is the greater value of
capital and labor, and that there are natural laws at work,
stowly but surely sapping at the roots of these obstacles.
But it may be alleged that it will require too long a time to
cqualize these couditions, and that it is better to abandon
the business now, and wait till thése desirable changes have
actually been realized. To say nothing of the ruin which
this course would entail upon those who are now engaged in
the business, and who have nursed it to a condition where it
no longer requires the aid of any duties beyond what the
revenue of the general government demands; to say nothing
of the loss of skill and machinery, which twenty years of
sacrilice would not replace; I think that another natural
law is at work, which will soon place us beyond the aid of
tariffs or the fear of competition—a law which, overcoming
the cxtra cost of labor and capital, insures to us that iron
will be produced here at an carly day as cheaply as it can
possibly be got from Great Britain, even if entire free trade
be allowed.  If such be the fact, to discriminate against the
iron trade, to deny to it the revenue duties which are im-
posed upon other articles of import, would be the height
of folly; for the business would be ruined, and the country
1d save no money and vindicate no principle by such
Lslation.
et us see what this law is. I have been at great pains
race the increase of the consumption of iron by the
ild, and to form an accurate idea of its futdre demands.
ave called your attention to the fact that, even now, the
bources o Great Dritain have been so taxed to meet the
ysting demand, as to increase fhe cost of iron, (I do not
pan the price,) hecause the miners are driven to less
Favorable localities to procure adequate supplies of raw
material.  If the production of three and a half millions of
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tons per annum has made each ton cost more than it did
when the production was only two millions, the addition of
another million must have a corresponding effect. Dut the
world will want and must have the other million, and two of
them, and three of them, and, unless other countries aid in
the supply, the price will rise far above our present cost of
production. It secms to be the inevi table conclusion of the
facts T have stated, that this day is not far distant. Kven
now, we can make iron at the average price of English iron,
and if we make none, that average price would be higher;
g0 that there is no rcason to believe that iron would bé sold
for less than it now is, if it all came from England, Butlet
it be noted that the American iron-master now asks for no
special legislation in his behalf; but he objects to any legis-
lation, and very properly, which excepts him from whatever
incidental advantage there may he in the fair imposition of
duties for revenue. Heretofore, in times of great depres-
sion, long continued, he has felt the want of financial or
legislative corks to float him over these ‘sloughs of despond,’
and it is at such times, and such times only, that you have
Jieard him, s drowning man, conscious that he has many
years of life in him, it he could only touch a Luoy for a short
period, calling on Congress for temporary relief, or entreat-
ing that the slight prop between him and rain might not
be knocked away. Now, however, he foels that the steadily
jncreasing demand of the world for iron, and the fact that
England cannot supply the whole of it without a deci(
increase in cost, insures to him that soon, aside frowff
question of capital and labor, these perieds of extrem
pression will cither cease to oceur, or if recurring at all Tl
continue for, such short intervals that lie can sustain hin
till the improvement takes place.

«T have been thus carcful to show that this day the |
session of adequate skill, of extensive and properly ¢
structed works, of a large body of itelligent workmen
great natural resources in the way of raw materials ¢
channels of communication, and of cqually great ones in thy
canals and railways which the genius of our age and peopl
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have constructed, makes legislation for the purposes of pro-
tection no Jonger necessary, because I regard the days of
protection, for the sake of protection, as passed away. I
have been cqually careful to show that the artificial elements
of dearer labor and capital do not make us independent of a
fair share of those dutics which are necessarily imposed for
the raising of national revenue, but that there are causes at
work which promise soon to make us independent even to
this aid, to which we have a fair claim in the balance of na.
tional interests ; because, under this state of fact, intelligent
and influential men, identified with our great railway inter-
.ests, have combined together in the short-sighted policy of

" demanding a remission f the duties on railroad iron at a

° time when it has been demonstrated, and is admitted by all
experienced engineers, that our Ameriean rails are more du-
rable than the foreign rails, and consequently worth more
by the whole amount of duty paid. They have made this
movement at the very time when the facts and probabilities
all favor the conviction that the steady approach to the
equalization of the elementary conditions of cost in the two
countries, will soon place us on a par with our only compet-
itors.

“ We can point with pride to the fact that we have passed
the half-way point; and if the business is not struck down
by legislation expressly leveled at its destruction, in less
than two years we shall be'able to supply the whole wants
of the country. .

“ Having thus traced the progress of the trade in this
country, and shown that it3 difficulties are only artificial and
teiporary, it only remains for me to investigate the geo-
graphical clements of our present make of iron, and to show
in what parts of this great country are, and will be, the seats
of production.

“The Delaware, with its main branch, the Lehigh, reaches
into the coal region. The secondary ores abound along its
shores, while the Morris Canal has made the great primitive
ore resources of New Jersey casily accessible. Hence the
carliest successful efforts to make iron with anthracite coal
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on a large scale occurred in this region, and from the cheap-
ness Of the raw materials, it must be the Jeading seat of the
iron trade on-the Atlantic slope. New York is the natural
outlet for this region, and our far.seeing capitalists have
already 'made provisions for it by the construction of direct
Jines of canal and railway. ‘The product of this region in
1855, was about one hundred and forty thousand tons, in-
cluding, as I always do, the make of wrought iron direct
from-the ore.” .

Mr. Hewitt, in his valuable paper, above quoted, has de-
monstrated that the incrcasing iron consumption of the
world will soon overtask the national resources of Great
Britain, and that no other country hnt the United States can
make up the surplus in the main. This, together with the
rapidly increasing consumption of the United States alone,
will ere long place this branch of industry the foremost in
our country, in which New Jersey must take o very active
part, not only in furnishing the raw material, but in the

manufacture of the iron therefrom.
WILLIAM KITCEELL. y
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To Dr. Wi KrrougLn, Superintendent of the Geological
Survey of New Jersey :
Sin:
I herewith submit my report on the progress of the Geo-
logical Survey in the Southern Division of the State, for the
year 1856. '

Your obedient servant,
GEO. H. COOK,
Assistant State Geologist.

Ruigers College, New Brunswick, Dec. 26, 1856.
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REPORT

The Geological Survey of the Southern Division of the
State has been continued, cither in the field or in the laho-
ratory, during the entire year.

The final report on the geology of the count} of Cape
May has been finished, and is now in the printer’s hands.
It is cxpected that it will be published in the early part of
January.

In regard to this connty, it may be stated, that although
there is but little varicty in its geologieal formations, and
though it has no minecral wealth, it has in its soil and cli-
mate peculiar advantages for agricaltwral improvement.
The price of land is low and a large portion of the best seil
in the county is still unimproved. Congiderable space has
been occupied in describing the different fertilizers which
are found, and in detailing the methods by which they way
be made useful. The agricultural resources of Cape May,
when properly developed, will add largely to the wealih of
ihe state; and it is hoped that the geological and agriculta-
ral report, with the topographical map of the county, by
Licutenant Viele, will render important service towards this
object. )

Several contributions have been made to the Cape May
Report, which add materially to its interest and value.
Thos. Beesley, Esq., of Dennisville, has furnished a List of
the larger Wild Animals of the county, and a very full Cata-
logue of its Birds. He has also commenced collecting birds
for preservation in the State Cabinet. Professer Spencer F.
Baird, of the Smithsonian Institution, Washington, has fur-

,
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nished a Catalogue of the Fishes of the New Jersey shores.
Samuel Ashmead, Esq., of Philadelphia, has contributed a
get of beautifully preserved specimens of the Marine Algae
of our sea-shore, with a Catalogue; also a List of Flowering
Plants collected about Beesley’s Point, togother with speci-
mens of a part of them. Dr. Maurice Beesley, of Dennis-
ville, has written for the volume an interesting and care-
fully authenticated ¢ Sketch of the FEarly History of the
County of Cape May.”- I take pleasure in calling attention
to the valuable and gencrous assistance whicli these gentle-
men have rendered to the survey.

Neither can I, in justice, omit to ackﬁowledge the useful
assistance and the hospitality which I everywhere received.

§ The survey of Monmouth County is nearly completed.
A large number of marls have been analysed for the final
report, and levels have been taken for the proper construc-
tion of geological sections. Much material in relation to
its agriculture has also been collected ; and the principal
work remaining, is to delineate the geological formations
upon the map of the county, and to write the final report.
These can be accomplished in a short time after the map is
reccived. Trom the report of the topographical engineer,
Licutenant Viele, it will be seen that his field operations in
Monmouth are completed, and the map may be expected
soon, :

§ In Cumberland County, all the townships have been
partially examined; specimens of soils have been collected,
also of marls and other fertilizers, and full notes of the ag-
ricultural practice and capabilitics of the county have been
made. The laboratory work is commenced and every pre-
paration is made to carty the survey of the county forward
with dispatch.

§ All the remaining counties in the Southern Geological
Division of the state, have been visited; examinations of
the geological formations have been continued; collections
of fossils, soils and fertilizers have been made to some ex-
tent from cach of the counties. Especial attention has been
given to agriculture, and it is, hoped that a beginning has

-
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_ been made towards collecting and embodying, in available
- form, the suceessful practice of our best farmers.

§ The Southern Division of New Jersey, on account of
some of its mineral deposits, as well as from the numerons
and enormously large fossil bones and shells found in thenm,
has long attracted the attention of geologists. Up to
the year 1827, it had generally Leen spoken of as an
alluvial formation. Some had designated it as tertiary.
In that year Mr. Vanuxem and Dr. Morton, from facts
which they had collected, came to the conclusion that the
marf or greensand of this state was of the same geological
age with the cretaceous formation of Burope. Subsequent
investigations have confirmed the opinions of these gentle-
men. .

Ag the principal representative in our country of the cre-
taceous formation, various localities in the marl region have
been much resorted to by geologists for the purpose of col-
lecting its peculiar fossils. The inhahbitants have also been
in the habit of preserving some of the fossils, to give to per-
sons who might csteem them as curiosities. In this marner
the fossils have been very extensively scattered; and while
some of them have found their way into cabinets of geology,
the majority of the specimens, including among them many
that were rare, have been lost to science.  Of the specimens
which have been preserved in cabinets, many are without
any localities, being only labeled as coming from New Jer-
gey.

With the discovery of the crefaceous formation in other
parts of the United States and territories, renewed attention
hkas been drawn to our own deposits of this formation, and
it is felt to be a matter of much importance to know as many
as possible of the fossils found here, in what subdivision of

[\ the marl stratum they are found, and their precise loealitics,
80 as to trace out, by comparison, the equivalents to these
subdivisions, in other and remote places. '

All the fossil shells and corals which have heen collected
in the course of the survey, have been placed in the hands
.of Professor James Hall, the distinguished palacontologist,
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of New York, for description. Professor Joseph Leidy, of .
the University of Pennsylvania, and eminent as a compara- .
‘ tive anatomist, has the fossil bones and teeth for deserip-
tion. 'These gentlemen have found many new species
among the specimens, and of those which are known, they
find many better specimens than have heen seen before.
Much interest is felt by them to have the collections made
as complete as possible beforc the descriptions are pub-
lished.
I have made execrtions to sccure all the specimens I could
for the state cabinct, and where this was not possible, to
borrow them for description. Many gentlemen have lent
their aid in furtherance of this object. Dr. Knieskern hag
been dndefatigable in making collections at Shark river.
Valuable collections of bones and shells have been given to
the state by John 8. Cooke, of Tinton Falls, by Rev. G. C.
Schenck of Marlboro, Thomas B. Jobes of New Egypt, M.
T. Rue near Perrinesville, Henry Arcgood of Kincora, J. J.
Hummell of Shiloh, and others. Interesting specimens have
been lent to the state by Professor O, R. Willis of Free-
hold, Mr. Hopper of the same place, Rev. Mr. Finch of
Shrewsbury, Rev. Mr. Lockwood of Keyport, Mr. Elnathan
Davis of Jericho, and others. Not having the fossils here, 1
am not able to give the names of all who have favored the
survey, by the gift or loan of specimens, but'it is intended that
due acknowledgement shall be made to all in the published
descriptions.
The fossils are obtained in digging the marl, and of course
can only be got through the favor of those who own or work
the pits. A little cffort on the part of those located in the
marl districty, in preserving specimens, might greatly en-
rich our state cabinet, and add materially to the stores of
science. Every year valuable fossils which are dug out, are 4
destroyed or given away as curiosities, to those who attach
no scientific value to them; and they are, for all useful pur-
poses, lost. I would earnestly appeal to that feeling of state
pride whieh every truc Jerseyman should possess, to enlist
citizens in collecting and saving specimens to form a
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cabinef, which shall properly represent the fossils of the
state.

§ Accompanying this report, is “ A Catalogue of Plants
growing without cultivation in the Counties of Monmouth
and Ocean, by P. D. Knieskern, M. D.”” This catalogue
gives the names of seven hundred and eighty-one gpecies,
and a number of varieties, all % plants found and examined
by” Dr. Knieskern, ¢ within the last ten or twelve years.”
He says, “ There are doubtless many plants that may still
be detected within our limits, not included in this catalogue,
especially in the portion farthest from the coast, which has
not been examined as thoroughly as the pine Larrens and
the region bordering on the ocean.”

It is desirable to publish in the final reports, as complete
a list as possible, of plants growing in the state. By circu-
lating this eatalogue among botanists, so that our present
deficiencies may be known, additions can be obtained from
different parts of the state, and in this way it will be put in
condition for final publication.

It is requested that this cataloguc be printed in pamphlet
form, separate from the report, for the use of Dr. Knieskern
and the officers of the survey.

PRESENT CONDITION OF AGRICULTURE IN NEW JERSEY.

In prosecuting the survey of Cape May County, it was found
that the advancement of its agriculture had been so great
sinco the United States census of 1850, that the statistics of
the Census Report gave avery inadequate idea of the amount
of its agricultural productions, at this time. By the favor
of the Assessors in the different townships, T was enabled to
get accurate statistics, for the present year. The result is
troly gratifying; it shows an advance in the agricultural
products of about fifty per cent. since 1850, and the price of
land has nearly doubled.

No statistics have been collected in the other counties; but
from obhservations in the southern half of the State, I am
well satisfied that the spirit of agricultural improvement is
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more active in almost any of the other counties, than in Cape
May; and that the progress which is making is quite as
rapid as it was between 1840 and 1850, (See tables A and
B in the Appendix.)

The advancement made in New Jersey during that period,
when viewed in comparison with that of the neighboring
States; Connecticut, New York, Pennsylvania, and Dela-
ware, was very flattering. In the staple crops,of wheat and
Indian corn, we show an increase of more than one hundred
per cent. which is more than double that shown in cither of
the other States, and in potatoes a gain is shown of seventy-
nine per cent. against a gain of fifty-two per cent. in Delaware,
and losses of twenty-two, forty-nine, and thirty-zseven per
cent. in the States of Connecticut, New York and Pennsyl-
vania. Other crops show a fair advancement in the com-
parison, the particulars of which“may be seen by a reference
to the tables.

In the aggregate crops of wheat, rye, oats, Indian corn,
potatoes, barley, and buckwheat, if the amount.for ecach
Statesis taken, and averaged among the whole number of
acres in each State, it gives for New Jersey, four and twenty-
one hundredths bushels per acre ; Conncecticut, twoand twenty-
four one hundredths bushels per acre; New York, two and
seventy-eight one hundredths bushels per acre; Pennsylvani,
two and forty-one hundredths bushels per acre; and for Dela-
ware, three and thirty-six one hundredth bushels per acre.
There is also a very large balance in favor of New Jersey in
products of orchards and market gardens. In the products of
the dairy the balance is against us in the article of cheese.
In live stock there is no great difference in the several States.
Tt is remarkable that there is a diminution in the amount of
stock kept in all the States above mentioned.

The comparison furnishes a most satisfactory vindication
of onr State, in its soil and productions, from the aspersions
which it iz so fashionable for some of our neighbors to cast
upon it.

New Jersey occupies a location for markets, unequalled
by any other State in the Union. Lying between the
great commercial centres of our country, New York and
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Philadclphia, and having within her own borders much
mechanical and manufacturing industry, a ready market for
all hor products is ever open; almost surrounded by navi-
gable waters, penetrated at numerous points by rivers and
crecks, and crossed by several railroads and canals, she
possesses great facilities for quick and cheap transportation;
80 that for bulky, heavy or perigshable articles she might
have almost a monopoly of the markets.

Her soil, it has been well said by one of our citizens, in
comparing it with that of a neighboring state “is casier
tilled, equally productive, less liable to suffer from sudden
changes of wet and dry, imbibes more freely the sun and
dew, to favor the growth of carly fruits and vegetables, and
ripens them sooner for market.”

With marls, limestones, and other fertilizers in great pro-
fusion within the State; with fish, crabs, and other mat-
ters, the spoils of the sea, upon her borders, and with
contiguity to large cities and cheap means of transport for
their waste manure and offal, New Jersey possesses un-
equalled resources for cheap and abundang fertilizers.

The success which attends good farming is perhaps the
best evidence that .can be adduced for our agricultural
advantages. It has been shown from the consus tables, that
our product per acre, where the whole area of the State is
taken into account, considerably greater than in any of the
. adjoining States. If the separate crops are taken, the
average for corn, oats, and potatoes is higher than in the
States adjacent; our wheat and rye are put down as yield-
ing a smaller crop per acre, which, as an average, is un-
doubtedly correct. The premium crops of wheat, in all the
countics where there are agricultural exhibitions, have been
above thirty bushels an acre, in some of the counties they
kave been above forty bushels an acre for several years in
succession, and there are instances in which crops of fifty
bushels, or upwards, per acre have been harvested. The
practice is much more common in this State than in others,
of sowing wheat and rye in corn, or alter corn or potatoes.
A diminighed irop of grain is the necessary consequence of
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this mode of cultivation; though the produce of the field
and the profits for the year are increased thereby. Wher-
ever there is thorough cultivation the crops of grain arc
not inferior to those raised in other states. But it isin
{ruits, and in market-garden produce that our greatest ad-
vantages are found.

The returns for an acre of strawberries are from one
Lundred dollars upwards. The Barlington County Agri-
cultural Society, in 1855, awarded the premium for the
most profitably cultivated crop in the county, to one of straw-
berries. Ityiclded atthe rate of twelve hundred and twenty-
two dollars an acre, clear profit.  Cranberry fields are known
which annually yield to their owners three hundred dollars
an acre.  Large profits are also obtained from the cultiva.
tion of other gmall fruits. The state is noted for the
production of apples and peaches, and fortunes have becn
made in their cultivation. Market-gardening pays well to
those who engage in it. Early potatoes, which yicld one
hundred dollars an acre, are common, and those yielding
three times that sym are not wnknown. ILqual profits can
be obtained from the cultivation of sweet potatocs. |

And yet with all these advantages and the oxamples of
the large profits mentioned, to be found in all parts of the
stato, there are still two million acres, or ncarly one half of
the state uncultivated. Not entircly waste, it is true, but
only yiclding crops of wood, cvery fifteen to thirty years,
which in grewth may average a cord, a year, for each acre,
but which on account of fireg, late frosts, &c., probably pro-
duce to the owners, not half that amount.

In view of the facts presented above it is astonishing that
so little atiention has been paid to these unoccupied lands.
Tle greater portion of them are not lighter or poorer than
other soils from which persevering and skilfnl hushandry is
now drawing the largest and most certain returns. Aad
they offer the great advantages of healthy locations, and
contiguity to the older settled portions of eur country.

The large body of uncleard land, which occupies the
central portion of southern New Jergey, is narrowed on all
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its borders, very year by the inroads of the farmer, and
many large and productive farms are now found, where but
o few years ago there was only unbroken forest..

Could the productiveness of these lands be generally
known, and were they properly opened to markets, by means.
of roads and railroads, it would be the means of saving to
the state every year, hundreds of useful: citizens who now
leave us to seek new homes in the west.

In regard to onc of our staple crops, the potato, the
Census Reports farnish some important facts. The general
vesuit of a large iucrease in the yearly product of New
Jersey, of an increase in the product of Delaware and a
diminution in that of Connecticut, New York, and Peansyl.
vania has been mentioned. On comparing the product of
our state by counties, it appears that the increase was mostly
in Monmouth, Buarlington, Camden, Gloucester, Salem, and
Cumberland, the counties in which marl is found, while in the
rematning southern and middle counties of the state the in-
crease is small, and in several of the northern counties there is
a material diminution of the crop. (See table C in ‘the Appen-
dix.) So too, in the state of Delaware, the largest crop, and [
presume, the largest increase of Irish potatoes, is in New Cas-
tle county, in which marl is' found. In the state of New York
there was an increase in only three counties, aud these were the
three.constituting Long Island ; and of these three the largest
nerense wag in those, which there is some reason to believe, lie
in the same geological formation, with those counties in New
Jersey, in which there was the Iargest inercase. In Con-
necticut there was an inercase in Middlesex county, which
lies in the valley of the Connecticut river, and af its mouth.
In Pennsylvania there was a small incroase in eight counties,
located in the castern part of the state, and ‘mostly on the
Delaware river, and its branches. Of the states in which
there was no greatly increased population frem'immigmtion
New Jersty and Delaware were the only ones in which thero
was not a diminution of the crop of Irish potatoes between
1340 and 1850. Dy a reference to table C, it will Le per-
ceived that there has been a moderate increase of the crop
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in the sandy and light soils where marl has ngt been nzed;
but the large increase is confined to the countics in which
marl exists as a constituent of the soil, or is used as a manure.

The fact of this remarkable difference, in favor of our
marl districts, is that which mainly concerns the practieal
farmer, but the cause of it cannot but be interesting to
reflecting minds.  Whether its special action ia duc to some
companent of the marl, or whether its usefulness is partly
owing to the mingling of new earth, taken from bencath the
surface, with: the soil, is a qgucstion not easily answered.
There is no effect produced on the appearance of the potato
top. The crop, of choice varieties, is from seventy-five to
one hundred and fifty bushels an acre, The potatoes are of
gcocl size, smooth and smoth-skinned, of superior quality for
the table,* and not subject to the potato rot. The marls
which are least esteemed for permanent improvement of the
land, produce quite a3 good effects upon a single crop of
potatocs as those which have the highest reputation. The
Cumberland marls, which are not green sands, are decmed
almost indispensible to this crop, and they produce potatoes

of an excellent quality; though I think the average crop per’

aere is somewhat Tess than where green sand marl is used.
The value of this crop makes g large item in the whele
agricaltural prodact of the state. In an article in the New
Jersey Farmer, for December, the potato crop of Monmouth
county for the present year, is cstimated at thirty-three per
cent. more than that of 1850; or, in round numbers, at one
million and fifiy thousand bushels, ard the average price as
over seventy-five Cents a bushel. At that price the whole
crop would be worth seven hundred and eighty-seven thou-
gand, five hundred dollars. The crop of the state may be
safely estimated at four times this quantity, which in value
would be three miltion, onchundred and fifty thousaud dollars,

. FERTILIZERS.

The abundant su'ppllicé..of f'c_rtiiiibrs found in" our state

# Potatoes from tho marl region will bring fifty cents o burrel wore than others,
in tho New York market, and then bave the prefercuce.
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are attracting more and more of public atiention. The
green sand marls are getting to be used over larger districts
of couutry, and they are gradually finding their way to
more remote markets.

There has been sent over the Frechold and Jamesburg
Agriculturul Railroad, during the past year, 270,282% bu-
shels of marl, all of which has found a market out cf the
marl district, and some of it out of the state. The high
state of agricultural improvement aleng the lines of raflroad,
where this marl is distributed, is sufficient evidence of its
value.  An association called the New Jersey Fertilizer
Company, has opened marl pits on the shore of Sandy Hook
Bay, rear Riceville, and have built & wharf for the purpose
of shipping the marl of that locality. From this point marl
can be very easily obtained by farmers along the shores of
our own and the neighboring states.  Marl iz also dug exten-
sively at White Horse, in Camden county, on the line of the
Albsecom Railroad, and the marl is delivered at places along
the road throughout its whole length, greatly to the advan-
tage of the couniry through which the road passes and to
the state. The Delaware and Raritan Bay Raiiread, which
is now in process of construction, passes through the rich
marl regions of Monmouth county, and when completed will
open 2 large district of our state to the benefits of this val-
uable fertilizer, and will furnish o convenient outlet for it
to the sca shore. There are other jocalities where the
marl is situated, so that it can be readily shipped on hoard
vessels, and numerous places eituated in the interior, from
which the best of marls could be cheaply procured if there
were convenient means of transport.

The diminution ia tho cost of this article Ly the substitn-
tion of railroad transportation, for the conveyance by teams,
will be understood when it is mentioncd that formerly
when marl was hauled from Squankum to Jamesburg, the cost
at the latter place was thirtcen cents a bushel. Now, par.
ties interested propose if the railroad is extended from

Fior these returns I am indebtled to 1. 8. Buckalew, Eaq., Sup“:rintcndcnt of
the Jamesburg and Freehold Agrieultural Railroad. :
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Freehold to Squankum to deliver the marl in Belvidere at
that price.

Inquiries are being made in reference to the price of marl
and its probable amounnt, by enterprising persens in other
states and in Eurcpe. In regard to is price, it may be
mentioned that the Qqn'ml\um marl sells at Freehold for

eight ecnts a bushel,* and that the New Jersey Fertilizer
Company deliver ihieir mari vn board vesseis ai toeir wharf
for seven cents a bushel. The White Horse marl is de-
livered on the line of the railroad at any point within ten
miles of the pits, at ninety cents a ton. At pits in different
parts of the marl region, the marl is sold at prices varying
with the labor of excavating, without much regard to its
real worth. From twenty-five to seventy-five cents a ton,
includes the general range of prices.

The absolute worth of the marl to farmers, it is difficult
to estimate. The region of country in which it is found has
been almost made by it.  DBefore its nse the soil was ex-
hausted, and mach of the land Lad so lessened in value that
its price was but little, if any, more than that of govern-
ment lands at the west ; while now, by the use of the marl,
these worn out soils have been brought to more than their
native fertility, and the value of the land increased from
fifty to 2 hundred fold. In these districts, as a general
fact, the marl has been obtained at little more than the cost
of digging and hauling but a shert distance. There are
instaneces; however, in which. large districts, of worn ont
land, have been entirely renovated by the use of this sub-
stance, though situated from five to fifteen miles from the
marl beds, and when, if a fair allowance is made for labor,

- ) 3 N 1 + o
the zogt peor buthel could net have heen leso than from

twelve to sivtecn conts.  Instanees are known where it has
been thought remunerative at twenty-five cents a bushel.
Thie chiemicit cotpusivion of e wards may ald in estd-
mating their value, as fertilizers; though it must.be con-
fessed that agricutturists are by no means agreed upon the

. %4 Lushel woighs about 160 pounds when first dug, and abent 80 paunds when
dry. .
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gpecific vatues which should be allowed for the different

- proximate clements found in manures.

The following are analyses of green sand marls, from dif-
ferent parts of the formation, and are selected as represen-
tatives of the principal varietics.*

) By | @y | @)
Water e ianeas 12.200 10,260 10600
Silea .. I 45.660 51.1G2
Trot-ox 27.64 24921 2030
Potash 4 W7 G818 4274
Lime .. 28063 3473
Carbong 13610 [EPR
Magnvstu 1.213 Ly
IPhasphortic ac 114 4540
sSulplurle acld 0-3ter 029
.62 93520

These specimens are taken from the three principal marl
beds; one from the first, two from the second, and three
from the third. (1) is the marl whieh has been nost largely
used upon potatocs in Monmouth. (2) is the variety of
marl which is most generally uzed in Borlington, Camden,
Gloucester and Salem counties. (8} is the marl which is
found in Deal, Poplar, Shark river, and Squankum, in Mon-
mouth county.

Iu regard to the several constituents of the marl, it has
been common to consider the phosphoric acid, and the pot-
ash, ag the only-substances of sufficient value to be taken
into the account. Professor 8. W. Johnson, of Yale Col-
lege, in an article in the Amcrican Agriculturist for July,
1856, estimated the value of potash for agricultural pur-
poses at four cents a pound, which is probably as close an
approximation to its value as can be assigned, in the vary-
inz circumstances under which it is used in agriculture.
Phosphoric acid he estimates at two different values, accord-
ing as it ia fu a soloble or ingolnble slate. Tn its soluble
form it is found in superphosphate of lime; in its insoluble
form, in benes; to some extent, in superphosphate of lime
and iun giuno.  Solubie phosphoric acid he estiwales ab five

W *
#For n description of tho severn] beds of green sand, and their geological and

-geogrophicat positions, see Goological Reports of New Jersey for 1354 and 1855
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cents a pound, and insoluble at two cents. Professor Way,
Chemist of the Royal Agricultoral Seciety of England, has
estimated the worth of soluble phosphoric acid at eight and
a half cents a pound, and insoluble at three cents. The
prices of bones and of superphosphate are not very dillerent
in the two countries, and yef onc of the results arrived at is
more than fifty per cent. higher than the other. Such dis-
cordant results show the dificulties attending the subject
for the authorities are, both men distinguished for care and
accuracy in their investigations, If the estimate is to be
inade from the sclling price of bone dustand superphosphate
of lime, the prices assigned by Professor Way are not too
high. There has been hardly time, since the first introduc-
tion of superphosphate of lime into our country, to ascertain
the csfimation in which it will be held by farmers. From
the best information I have been able to procure, the
amount of superphosphate annually manufactured is increas-
ing. The price hag diminished slightly within two or three
years past, but it is still as high as the English. DBones,
bone dust and bone turnings are increasing in price, and
are more highly valued by the farmer every year. A rea-
son Tor the diflerences in the value attached to phosphoric
acid may prebably e found, in the fact that its effects asa
fertilizer, are much more perceptible upon some crops than
upon others. Wheat, rye, and ocats are known to bo but
little benefitted by it; while, on the contrary, its eflfects
npen pastures, root crops, and garden vegetables, are entirely
satisfactory, According, then, as one or other of these crops
is the leading one with tho farmer, will the phosphoric acid
be.estecemed.  From the peculiar location of our state in re-
lation to markets, and the nature of our leading products, I
am led to the opinion that the prices fixed by Prof. Way are
the nearcst correct, for our uses. In the case of marl, how- 4
ever, ¢ven this is too low an estimate for the phosphorie acid.

The acid is in its insoluble” form; Dut 1t is disscminated

through the marl in small particles, which are in a pulveru-

leat state,—just-as the superphosphiate ntust be, as soon as it

is washed into the soil,—which is o form much more availa-
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ble for growing vegetation, than the hard and slow-decaying
fragments of bones which have been crushed in a mill.

+ Itisa safe estimate, at least, to rato the phosploric acid in
the marls at five cents a pound, the price assigned by Prof.
Johnson for the soluble acid, and in relation to the potash,
I think it should be put still higher.

As the analyses may be considered to give the absolute
weights of eacki of the different comstituents in one hundred
pounds of marl,—its value will be easily caleulated, by mul-
tiplying the numbers in the table by twenty, and then by
the price mentioned above. Thus in (1) the potash, 4.467 b4
20 = 89.34 and 41489.3¢ =$3.57: the phosphoric acid
1.14 420 =228 and 22.8 545 —$1.14: and the sum of the
two is $4.71; the value of one ton of the marl, according
to the above prices. In the same way (2) is worth $9.05,
and (3} $7.96 a ton,

There are, however, other constituents which are of im-

- portance. Ammonia, which is acknowledged to be the most
costly of all the fertilizing substances applied to soils, and
which is indispensible to thrifty vegetation, is found, in
small quantity, in all the marls.

The sulphuric acid, set down in the analysis, is nsually
comtbined with lime, and is in the form of sulphate of lime or

. Dlaster, a valnable fertilizer. In some of the marls there is
a considerahle quantity of carbonate of lime, in fine powder.
This is also an excellent manure,

The oxid of iron and alumina, in their action, are not well
understood. It has heen asserted by gome chemists that the
protoxid of iron, in the marl, is changed to a peroxid by the
action of air and moisture, and in the change ammonia is
generated. That oxid of iron is an absorbent of ammenia
is generally believed.  In my report of last year T called at-
tention to the fact that in the products of a given measure
of land, a very much larger quantity of oxid of iron was
taken up by potatocs than by any other commonly cultivated
crop; and that this fact taken in connection with that of the
large quantity of oxid of iron in marl, which is specially
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adapted to the growth of this crop, appeared to have some
gienificance. I hepe to investigate the qub']bct further,

Soluble silica which is liberated in large quantity, in the .
decomposition of these marls, has been rated very highly by
some agricuitural chedhists.

The substances above mentioned are certainly found in
Iarge quantity, in common earths and goils, but they are not
usually found in a condition to be casily made available to
vegetation. The marls are soft so as to be readily penetra-
ted by water, and though not soluble in pure water, they are
readilydecomposed by water containing acids, and are then
soluble. Even carbonic acid, one of the weakest of acids,
and which is found in water in the soil, is sufficicnt to de-
compose them, and to bring the various constitucnts into the
condition necessary that they way aet upon growing plants.
Itisbelieved that the other constituents of the marlwhich have
not at all entered into the estimate of its value, increase its
fertilizing power, both by direet action, and by their agency
in absorbing and retaining other important clements of veg-
ctable nutrition ; but the precise value which is to be at.
tached to them is not well understood.

The amount of the green sand marl which can be obtained
for use is very great. It underlies the whole conntry in a
strip’ which extends from Sandy Hook Bay and the Atlantic
ocean, on the shore of Monmeuth county, to Delaware river
and bay, at Salem, in Salem county, a distance of nincty
miles, and which has a breadth varying from fourteen miles
at its northeastern extremity to six miles at its sonthwestern
extremity, The area included in the strip is nine hundred
square miles, On account of the marl being found in carth
and not in rock, it eannot be worked under the surface like
a mine; and excavations are profitably made in it only where
the covering of top earth is bhut n fow feet in thickness. In
the greater portion of the area mentioned, the mar! lies too
deep under the surface to be profitably worked at present.
Tt wherever gtreame have et down hielow the goncrsl le-
vel of the country, some one of the differcent beds of marl is
exposed, and on the sloping sides of the valleys, the deposit
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Iring nearly level, can be worked back for a consideralle
distaunce before the covering of earth becomes so thick as to
render further progress unprofitable.  Precise estimates
have not yet been made of the amount of surface under which
marl can be profitably worked, but there arc certainly many
square miles, even of those varieties which are generally con-
sidered the best. <

In many cases a ton or more of marl is dug {rom under-
neath cach square foot of surface; but, if we allow even half
of this, for the amount obtained from each square foot, a
square mile will yield (13,939,200) nearly fourteen million
tons; an amount sufficient to supply any probable demand.
for years to come. ;

The calearcous marl which eonstitutes the upper part of
the second marl bed, and which Las been vaironsly designa-
ted, as yellow limestone, yellow marl, gray marl, lime, sand,
cte., is extensively developed through the length of the marl
district. It consists mainly of carbonate of lime. Some
portions of it are pulverulent and can be worked with &
shovel, while other portions are stony and can be used for
burping into lime. Its value asg a fertilizer is too well
known to need description lere.

The tertiary marls of Cumberland county are valuable as
a source of manure for the district of country in which they
lie. They are found on the western borders of the county
and are principally dug in the valleys of several streams,
which, when uniied form Stoe ereek. The whole of the
workings are comprised within a strip which extends about
four miles in a northeast and southwest direction, and which
is perhaps a half mile wide,

These marls are not green sand., Some of them have a
large per centage of shells which are in a broken and de-
caved eonditinn ; others are entively destitute of ghells or of
carbonate of Hime. The two anaiyses which follow, are suf-
ficient fo exhibit their composition.
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TABLE.

Silica and quartz sand, 79.160 §3.328

Peroxid of iron, - - 3.562 4770
Alumina, - - - - 442 5412
Lime,- - - - - 7.500 0.211
Magnesia, - - - - 0.884 0.668
Potash, - - - - 1.227 0.829
Phesphoric aeid, - - 0.420 0.854
Sulphuric acid, - - - 0.166 0.283
Carbonic acid, - - - 4.030

Nitric acid, - - - a trace
Ammonia, - - - - 0.067
Organic matter, - - - 1.967

Watcr, - - - - 2.400 2.193

. 99.791  100.582

The first of these marls is like most of those containing
shells, in some however fifty per cent.  Some have attribu-
ted their value to the carbonate of lime in the shells; bat
those who use them do not consider this to be the cause of
their fertilizing action, and make no diffcrence in the price
of those which contain shells and thoge in which there are
nonc. There is a tract of country about Shileh, upon which
lime has never heen ohserved o produce any lenelieial
cffeet; but which has been brought to a high degree of
fertility by the use of these marls. They are carted to dis-
tances of five miles, and are thought to pay well for the
expense of transportation, and the first cost, which is from
ifty to seventy-five cents a wagon load. ‘

The sccond analysig is that of a rather remarkable sub-
stance. It is called marl by the inhabitants, and is dug in
the same tract of country with the other, To an ordinary
observer it would seem to be a yellow loam or subseil, and
there is nothing by which a closer inspection would be able
to distinguish any difference. 1t is extensively used as a
manure, and is particularly valued for sprcading'upon grasy
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lands. TFarmers purchase it at the pits for twenty-five cents
o load, and haul it four or five miles for use, and think it
well repays its cost.

The king-crabs or horse-feet, were mentioned in the
Annual Report of last year, as abounding on some of our
ghores; and it was also nientioned that an establishment
for making a cencentrated manure, from them, had been
crected at Goshen, in Cape May county, by Messrs, Inghan
& Beesley. Several hundred tons of this substance were
made last year and gold under the name of Cancerine. Itis
a powerful fertilizer, and in its composition as well as in its
cifeets, has considcarble resemblance to guano. The fertili-
zing properties of guano are generally conceded to be due
to the amounts of ammonia and phosphoric acid which it
containa. The per centages of ammonia and phosphoric acid
contained ifi guano and in the cancerine, are here given.

Ammonin, Phospharie Acid.

1. Peruvian Guano, = - 15.00 14.75
2. Peruvian Guano, - - 14.79 10.15
. 3. Cancerine, - - - 10.75 2-71
4. Cancerine, - - - 9.92 4.06

No. 1. is from an analysis of No. 1 Peravian Guano, by
Prof. 8. W, Johnson, of Yale College ; published in the
American Agriculturist, for December, 1856.

No. 2. is from an analysis made in my laboratory. The
gpecimen wasg obtained from a respectable dealer, in
New Brunswick,

No. 3. is the result of an analysis of what I thought to be
an average sample of Cancerine.

No. 4. is the average of three analyses of Cancerine, made
here at different times.

In the article of Professor Johnson, which was just re-.

ferred to, he estimates the value of ammonia at sixteeen
cents a pound, and phosphoric acid in guano, at two cents o
pound; this would give the. prices of |
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1. Guano, - - - ~  $53.90 per ton.
2. Guano, - - - - 51.39
3. Cancerine, - . - 3548 v
4, Cancerine, - - - 31,1«

In this estimate phosphoric acid is set down at a lower
price than I have assigned to it in calculating the valne of
green sand, but as the two prices bring the guano up to its
gelling price, and the only object is a comparison, this
variation will not materially influence the relative values of
the two. '

There is a difference in the state in which the ammonia
exists in the twe substances. Ir guano much of it is ready
formed, and is casily dissolved Ly water, or volatilized by
heat; while in cancerine, though the clements.are present,
the ammonia is'not yet formed, and it is not soluble nor
volatile ; and so not liable to deteriorate in strength, until
the process of decay commences in it. Dut for the same rea-
sons the guano is quicker in its action.

The result of trials with it, during the year, have fully
sustained its value as deicrmined by the analysis. The
wheat crop of southern New Jersey, last year, was from
five to ten bushels an acre less than common, probably on
account of the severe winter. The effects of neither guano
nor cancerine were very decided upon this crop.  Some very
good crops of wheat were harvested where cancerine was
the only manure used. Upon summer eropg, Indian corn,
potatoes, &e., it has succeeded in all cases.

From the results obtained, I consider this pioncer cstab-
Hshment to have demonstrated that we have both the mate-
rial and the means for manufactaring a eoncentrated manure
which in its quality and price is a substitute for Peruvian

.cuano. Scveral thousand tong of the cancerine could be
produced in a year.

The fish, particularly the mossbonkers which abound necar
our shores, have been much used as 4 manure. Applied in
the raw state, they are powerful fertilizers, An examina-
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tion and analysis of the mossbonker has been made here,
the present fall, for the purpose of ascertainiag the value of

this fish, when dried, for wanure.

ANALYEIS OF THE FRESH FISH.

Water, - - - . 77.17 per cent,

0il, . . - - 3.90 o«

Dry substance, - - - 19.93  «
100.60

Analysis of the dry Fish.

Lime, - - - - 8.670
Magneaia, - - - 670
Potash, - - - - '1.545
Soda, - - - - 1.019
Plosphoric acid, - - - T.784:
Chloring, - - - 678
Siliea, - - - - - 1.333
Organie matter, - - . 78.301

100.000
Ammonis, - - - 9.282

There were five fishes in the lot examined, and they
weighed four pounds, four and one-cighth ounces, which is &
little more than the average weight of such fish during the
spring and sumincr. They were taken in the latter part of
October, and were quite fat.* The vield of oil from them
is probably above that of other seasons of the year. The
amounts of ammonia aud plosplioric acid contained in the
dry fish aro sufficient to make it a valuable concentrated
manure.

The amount of material for such wanure which conld be
obtaiued upon our shores, has not been accurately estimated,

* The epecimens were procured for me by Charles Sears, Esq., of Riceville,
Mopmoutk county,
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but it is cnormous. A friend who has been at some pains in
making inquiries upon the subject, estimates the amount
which could bo obtained at a single point on the shore, during
one season, at onc hundred thousand barrels. Sixty wagon
loads were taken at a single haul, on the shore of Raritan
Bay, the last summer, In different scasons the prices vary,
between five and eight cents a bushel. The price” on the
ghore of Monmouth county has not been below eight cents a
bushel during the past season.

It would be a public benefit to have these supplies of fer-
tilizing materials, which fairly bring themsclves to our shores,
put in & form to be more extensively nused; and the oil and
the fish manure offer fair opportunities for profit to a well
conducted manufactory of these articles.

The {ollowing analyses of green sand marl were madefrom
speeimens taken from different parts of the marl formation
for the purpose of comparing the composition of the green
mineral. (1 and 2) are from the first marl bed, (1) from
Mannington townéhip, Salem county ; (2) from Middletown,
Monmouth county; (3 and 4) are from the second marl bed,
(8) from Manningten, Salem county, and (4) from Shrewsbury,.
Monmouth, (5 and 6) are from the third or upper marl bed,
(5) from Gloucester township, Camden county, and (6) {rom
Ocean township, Monmouth county,

Analyses of Green Sand as tafen from the Marl Deds,

(L) [ @) | Gy )} ()] (s

8320 ) IGR16 | 21012 [ 20204 | 14030 ) 17368
5 | G688 [ TawR 1 dri0 | s | pdd
12524 1.(xk) 0.4%5 1985 4068
2544 PRIy 2.024 1615 2.053
. AS30 | TOGd | P0dE b 4mUE ] B6a0
20.200 | 3120 | 40012 | 46438 1 30050 | 3nane
49.920 £ 56i0 | 4005 | 4220 | 23080 | w3y
0.HT2 .A32 N 403 Al 0.8T4 R.13

Prot-oxhit of 1ro

Soluble lllca...
1nsotable silin,
Sulphuric neid

Phosphoric acld.. 1.3%2 1.0ws T2z 0.1z 2.640 6.5
Carbonlc acid oo | b3 000 000 ) {40
Nitroge [T}y 0.043 | Truce, 0417 {2

s ) 0,033
1.080 gu20 | 8400 2600 | 10.640 | M2l0
99.376 [ 100.261 | vo.002 | 09418 | 100662 | 0m

Water ...
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The per centage of matter soluble in water was ascer-
tained to be as foilows: '

t
3

0y | @ | ey | @ fe | o

0105 0155 0.00% 0.0 0.0¢s .05%
0.546 A5 0.340 Q156 {352 1.22%
0.097 007 0.093 0.003 007y {044
0233 0.273 126 0362 0.134 0097
0.576 0.415 0.308 G408 9.813 2.474
Trace. | Trace. | 0001 0.0 Q1083 Q.201
. [TTTCSSVRTITY PIFFPIVIRON B 4 ) 0.1¢

1502 | ez | 1 | tas | ven | 4ens |

AU e
Line.

Hulphurie actd....
I'set-oxil of fran
Phowphorle aeld.

It should be observed in relation to these specimens of
green sand, that they were not selected for the purpose of
getting specimens of the average value as fertilizers, num-
bers 3 and 4 are much below the average, and number 6 is
above, containing a larger per centage of phosphoric acid
than any othhr specimen that I have cxamined.

The following analyses are of ¢lean grains of green sand.
The specimens were prepared by first washing out all clay
and muddy substances that could be kept suspended in water ;
then drying the remaining matter at about a summer heat;
and afterwards carefully picking out the graing of green
sand from the particles of quartz, phosphate of lime and
other substances with which they were mixed. After all
the trouble taken, however, it will be perceived that there
was a small quantity of sand and phosphate of lime left with
the grains. The phosphate of lime is evideatly not 2 con-
stituent of the grains of green sand; it can be plainly dis-
tinguished from them in the mass, by the color of its parti-
cles, which are of a very light green or greenish white; but
some of it adheres so closely to the green sand grains, as not
to be separated by washing.

Of the three specimens here given; (1) is from the first
marl hed, and was obtained at Cream Ridge, Monmouth
county: (2) is from the second marl bed, and was procured
at White Horse, Camden county; (3) is from the third marl
bed, and was taken from a pile of Squankum marl, at

Freelold.
5

NEW JERSEY GEOLOGICAL SURVEY




66

Analysea of Graing of Green Sand.

) boe) boe

60.010 41.729

Soluble #ilicy......
Prot-oxid X

Alamnlins. 7363 5.420
Mapgrnesh 2,860 2.035
toLasi .. 7870 G-(Hits
Lime 8 N3z 8026
Phosphoric acld., Qany 0628 7.355
Sunlphuric acld.. 1129 ¢.4307 . 1005
Carbonie aeide . eeseion 0553 0.000 1.343
Insobuble silien {4and,). 0.85) D402 D04
Water. 9.110 09.474 7554

100.299 99.0530 ©9.636

An examination of the preceding analyses will show that
the soluble silica, prot-oxid of iron, alumina, magnesia, pot-
ash and water, are nearly the same, in quantity, in all the
specimens, while the other constituents are extremely varia-
ble. It scems alegitimate conclusion from this examination,
that the grains of greca sand are made up of the covstitu-
ents mentioned above, as being constant; and that the re-
mainder compose the materidl which is found mixed in with
the grains, and, in some cases, adhering to them. If we as-
sume this conclusion to be correet and sum up, in each col-
umn, the six substances mentioned, as constituting the green
sand, we may Dy an casy calculation ascertain the amount of
cach of these substances in one hundred parts of the pure
green sand.  The following are the results of such a calcu-
lation upon each of the three analyses given last.

Composition of Green Sand, as Calculuted from the preceding Analyaes,

w | e | @

o
Alumina. ..

8.566 7.503 T.522
Augnesla 2.647 2.418 1628
Potas) .26 7.505 7491
Wate 9.804 9.647 9.494

The close resemblance shown between the three specimens,
when compared in this way, gives satisfactory evidence that
the green sand is a definite chemical compound. The infer-
ence, too, scems a fair one, that the variation which is ob.
served in the fertilizing properties of the marl or green
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sand, is due to the foreign matter mixed in with the grains,
and which varies with the localities.

A re-examination of the white clay of Scuth Amboy shows
it to contain zirconia. Qulitativc analyses of the white
clays of Woodbridge and Trenton detect the same substance
in them also, and it is probably a constituent of all the clays
of this formation. "hereis reason to belicve that the white
clay at Trenton is preduced by the decomposition of the
gneiss rock, which ocenrs there.  Crystals of zircou are not
uncommon in the rock et that place.

JAnalysis of a fire-clay from Whitchead's clqy-ban!c, on Burl's
Creele, near South Amboy, Middlesex county.

Soluble Siliea, - - - 43.937
Insoluble Stlica, - . 1.703
Alumina, - - - - 38.008
Zirconia, - - - 1.403
Peroxid of iren, - - 0.747
Magnesia, - - - 0.077
Lime, - - - - 0.413
Potash, - . - 0.368
Watcr, - - - 13.863

100.519

In closing the report it should be remarked that those
scientific details which must give to the survey its accuracy
and value, have been mostly omitted, not frem under-esti-
mating their importance, but because it i3 judged they will
find their more appropriate place in the final reports.

The practical and economical relations of the survey are
the main objects for which it was instituted, and fo thesc
this report has been chiefly confined. If T have succeeded
in cxhibiting the important relations they hold to the mate-
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rial wealth of the state, I shall have done no more tham
justice to the enlightencd policy which originated and bag

sustained the work.

GEO. H. COOK,
Jsst. State Geslogist.
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[B]

Table showing the per centage of Loss or Gain, in several sluplo agricultaral
produets, in the states of Comnectieut, New York, New Jersey, Pennsylvania
and Deluware, from 1840 to 1850; also, tho Produet per acre in cach sinto,
when its whole erep of 1850 i divided nwmong the whole number of neres in

the state.  (Tho preduct of wheat, rye, oats, Indinn corn, potatoes,

barley and

huckwhent, is given in bushels; that of hay in tons; and of orchard products

in dollars.)

Conn. N.York. | N. Jersey. | Pennsyl'a.

Delaware.

Product.
1 Lowy
* | Product.
| Lo

Wheat..
Lye..

Ay e
{relinrd prodect

Product.

20
4

(C.]

Table showing the nnmber of bushels of potatoes raised in the sevoral countics of

Now Jersey aud Delaware, in 1340 and 1350,

NEW JERSEY.
COUGNTILS. = 1540, 1850,
o L1020
ablen)
TG

6451

T
20,06

el (frrmged
.\IonmuuLhT.I.3

Rurlin iton
hamden, (

{+longesir. 08 531
Halemn 2% 315
DELAWARE.
COUXNTIES. 1240 1554
‘EEW Casile 50166 125 0134
18367 Re2
ELREsY )R
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Deeember 31st, 1856.

Sin:

I hercwith transmit the report of the operation under my
direction, connrected with the Topographical Department of
the State Survey, from the first of January to the thirty-
first of December, cighteen hundred and fifty-six.

Your Ob't Serv't,
LEGBERT L. VIELE,
State Topographical Lngiveer.
Wu. KrreneLy, State Geologist and Sup't.

. NEW JERSEY GEOLOGICAL SURVEY

L



REPORT.

The close of the year 1855 found the Topographical De-
partment of the State Survey in a condition of active pro-
gression.  The survey of the county of Sussex had been
completed, drawn, and an engraved copy was in process of
execution. The survey of the county of Cape May had
also heen completed, drawn, and preparations made for
engraving it.  The sorvey of the counties of Warren, Mor-
ris, and Monmouth were nearly completed and good progress
made in the surveys of Salem and Cumberland counties.
Ti.c triangulation of a large part of the vorthern portion of
the state had been accomplished. '

Al of the difiiculties incident to the firsé stages of so
important a public work bad been sarmounted, and a
thorough organization of every deparfment was completed
on principles whicl insured a perfect degree of nccuracy and
efficiency.

Great unanimity prevailed throughout the state in favor
of the survey. The press yielded ifs cordial support, and
the Legislature endorsed it with an almost unanimous
4 approval. Under circumstances so gratifying it was natural
that those, to whese charge the work had been entrusted,
shounld fecl an incrensed enthusiasm in the prosecution of
their labors and should endeavor to push them to a suceess
ful completion. Guided by these feclings, the organization
of the Topograghical corps was maintained.
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A plane-table party was continued in the county of Cum.
beriand and a revisory party in the connty of Cape May.

The draughtsmen and engravers were continued and their
work urged forward as rapidly as conld be done consisfently
with the required accuracy.

Preparations were made for taking the field at an early
day in the coming scason, in short, every eflort was made to
keep up the vitality of the survey, but onr designs were sud-
denly checked by the unfortunaic circumstance, that the
money was not in the Treasury to meet the applications
made by the Legizlature for the continuance of the survey,
however, with the small sum obtained, arrangements were
made to go on with the work by paying some of the cm-
ployees a portion of their salary, others agreeing to wait for
theirs until the money should be in the Treasury. Under
this arrangement, parties were organized and took the field
as follows;
~ Triangulation party, June Ist, 1856. This "party con-
- tinued in the ficld until the 11th day of October, cccupying

the following stations, el each at whick twenty observations
were taken with the theodolite.

These iwo points are used
1. Springficld, Fesex connty,l as hase Jines for the
2. Boonton, Morris county, J' work of the secondary

trianguiation.

3. Mt. Hope, Morris county,
4. Morris Plaing, «
3. Horse Hill, “ )
6. Whippany, t
1. Parsippany, (Ch.) «
8. “ (west,)
9- “ o (south)
10. Denville Depot, ¢
11. “ (morth,)
12. “ (south,)
13. Hybernia, “
14. Split Rock i
15, Green Pond, “

P_,
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16. Kickont, Morris county.

}g LalLl;[ﬂlIII,’ :: } Pompton Mts.
19. Bloomingdale, Passaic county.,

20. Powpton Ilaing, Morris county.

21. Powmpton, i*

22. Pompton Hill, (Church,) Passaic county.

o

3. Beavertown, Morris County,

24, Tlook Mt. I, “
25. ook Mt. 1T, s
26. « I, or Pine Brook, Morriz coanty.
27. Hanover Neck, “
28. Beeehes’ 11ill, Passaie county.
29. Ramopo 1, “
30. “« II, " .
31. Wind beam, o
32. Beook Mt., u
33. Cnaus Mt., i
34. Bearfort, H
35. Makapin, “
. 86. Carpenters’ Farm, Sussex county.
39, Paul’s Corner, i
38. Wawayando Mt. T, o
89 o lI’ [
40, Twenty-cighth Mile stone, * T
41. T\\'ent‘})’-ni:th i stone: u on statc Iine.
2, Amity Pochuk, state of New York.
43. Mt. Eva, i w
44. Greenville, (Bluc Mts.) w
45. Port Jarvis, “

46. Pennsylvania, (station in) Pennsylvania.
47, Carpenters’ Point, Sussex county.
48. Tiigh Point, b
49. Caldwel], (Charch,) Essex county.
50. s Mt., o«
51. Fairfield, (Church,) g .
The observations made on the above fifty-onc stations
were one thousand and twenty., DBesides the work above,
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mentioned, signals were crected at different stations on the
Ramopa, Ringwood, and Greenwood Lake Mts., nineteen in
namber.

County of Morris.—A plaﬁc-tahlc party took the field in
in this county on the first day of June, and was withdrawn
on the thirtcenth of November. The party had gone into

+ the ficld with the determination to finish the survey of the

county during this season if it could possibly be done. The
illness of its chief for fiftcen days delayed the rest somewlat,
yet it was within a fow days of its completion when the party
was withdrawn. They had been retained in the field after
the small sum allowed to thein had been exhausted, with the
kope that the means to pay them could be obfained until the
county was finished, but the party was withdrawn, with deep
reluctance, and not until they had become embarrassed for
want of funds.

Monmouth County.—The planc-table party was organised
and sent into the ficld on the eleventh day of June, and con-
tinued actively cngaged until the scventh of November,
when, for want of funds, it was withdrawn, within a short
lime of its completion. A friend of the survey, not a resi-
dent of the state, supplicd the necessary funds to organise a
party to return to this county and complete the survey. This
was done, and T am happy to say the survey is completed
and the map drawn.

Cumberland County.—A party was organised and sentinto
the ficld on the first day of July, and wag withdrawn on the
tenth day of November without finishing the county. The
party could work in this county all winter if the necessary
n:eans could have been allowed it.

The summary of the work thus far accomplished is as fol-
lows:

County of Cape May.—Survey completed, map drawn, en-
graved and published.

County of Sussex.~—Survey. completed, map drawn and
partly engraved.
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County of Monmouth.—Survey completed and map drawn. |

County of Morris.—Survey nearly completed, and map - |
partly drawn, {could have been completed in about three
weeks).

County of Warren.—More than half surveved.

County of Sa:.em.—Half surveyed.

County of Cumberlond.—Half surveyed.

County of Hudson.~This county could have been com-
pleted in four weeks, with the aid (which had been offered)
of the New York Jarbior Commissioners’ work,

The plane-table sheets of the field work which have heen
finished, are vacked and bound, to Le deposited in the office
of the Secretary of .State. Thus the matter stands, and it re-
mains for the legislature to take such action as in their wis-
dom they shall think best. T can add nothing to what has
been said in regard to the value of the survey to the state.
Its importance is stamped upon its face. o myself it wonld -~ -
be a source of incxpressible gratification to see the work
completed, even at a personal sacrifice, and I trust that the
work go well begun, may not be suffered to languish for want
of the proper support.

EGBERT L. VIELE,
State Topographical Survey.
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