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In January of this year an application was received, first
from ecitizens, and afterwards from the city authorities, for
an examination of the water supply of Atlantic City, and
an opinion as to the qualities of the different samples sent.

The waters were examined and a report made at onee,
and afterwards I went to Atlantic City and saw their sur-
face wells, their Artesian wells and their rain-water cisterns.

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

Wells, as they call them, are made by sinking a barrel
or hogshead, from which the leads have been taken out,
int» the sand to the depth of from two to six feet, and
removing the sand from the inside of the cask. The water
rises in the inside of the cask to within a foot or two of the
top, and the well is complete. 1t needs nobucket or pump,
and is usnally without cover or curb, so that the water can
be dipped out with a pail.  Wells of this kind, situated so
that water from the slonghs, or from the sea
could not readily soak into them, were considered
to be good enough, when but few people lived on
the leaches, but as population increased, and waste
matter, refuse and filth of every sort acecumulated,
upon the surface, the products of their decay would naturally
be carried into the sand with the rain, and so find their
way into the wells. The nccessary consequence of drink-
ing water poisoned in this way was soon seen in the increased
sickness and mortality among those who used it, especially
in smmmer and antumn,  The first and casiest means of
supplying pure water, was to collect rain, from roofs, into
cisterns, and it has been resorted to with most satisfactory
results. The large hotels, and the Detter class of honsess
are being provided with cisterns, and are able to store water
enongh for all purposes of domestic consumption; and
wherever such water is used there is an entire exemption
from the diseases which afflict those who use water contami-
nated with puotrefying organic matter.  Cisterns, however.
are not provided for the poorer class of dwellings, or for
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fres, or steans, and the attempt was made to obtain a more
whnndant supply of water by sinking Artesian wells, As
eurly as 1853 the late Manassch McClees sunk a well one
imndred and eighty-five feet decp, at Cottage TRetreat,
Detween Atluntic and Pacific avenues, and near the light-
homtse. The ground was about six feet above high-water
mark.  The materials passed throngh were—

Fitty foet Leach sand.

Five feet blue clay, like marsh mud.

Thirty feet beach sand.

Iive feet very tough blue clay and salt water.

Ninety feet sand, more or less coarse; water salt.

Five feet elay, vellow and blue in streaks ; water salt.

Beach saml and salt water.

Tlie boring was lined with an iron tube cight and a-half
nelies dn diameter.  The whole cost of the Well was §1000,
whiclt of course was a total loss. In 1874 the Atlantic City
Gras and Water Company snnk two Artesian wells upon the
middle of the beach. at the south end of the city, and on
zround cight teet above high water.  One was sunk ninety
feet anld tlu- other one lumdred and eighteen feet. The
material passed through in the first well was reported to he—

Sixty feet beach sand,

Fitteen feet mud and sand.

Fittecn fect beach gravel, and tresh water.

The nateriul passed through in boring the second well
Wilme—

Fitty-ix fret beach sand.

Five feet black mud and sand.

Fitty--uven feet beach sand, gravel and fresh water,

The wells were tubed with twelve inch iron pipe, and the
witer rose in them to within ten feet of the surface. A
~teant pump was applied, and water drawn for twenty-four
huars steadily, without lowering it more than three feet in
the tube, A gallon of Artesian well water, on evaporation,
veft 240 grains of solid mater.  This was mostly in the form
of mineral earbonates, and no nitrates, or ammonia were
cund init. The water was clear, and without smell when
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examined, though persons, present when the pumnping was
going on, say that it then had a disagreeable smell, which
was perceptible at the distance of sixty feet.

Water from the well of J. Adams, which is one of the
best surface wells in the city, on being analysed, was found
to contain 15.74 grains of solid matter in a gallon. It con-
tained less of carbonates, and more of sulphates, and a trace
of nitric acid. The water was slightly yellow, and the solid
matter, when burned, gave off a strong but not unpleasant
odor.

The rain water was, of course, unexeeptionable.

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

The safe and economical plan is to provide rain water for

domestic purposes, and to construct large surface wells for
supplying water for fires, and other purposes not requiring
pure water.

An abundant supply of pure and excellent water can be
had from Absecon Creek, which is a considerable streamn
on the main land opposite to Atlantic City. The expense
of bringing this water across the marsh would be heavy,
and may delay the excention of the work, thongh it will
finally be done. It was intended to present here an analy-
sis of the water from Absecon Creek, hut it has not been
received as expeeted.  Instead of this, an analysis of water
from Lawrence Brook, near New Brunswick, is presented.
The water is of the same general character with that from
Absecon Creek, and from any of the streams to the south of
this. It there is any difference, it is, that they are purer.
This water is used for the supply of New Brunswick, and
its quality is unexceptionable. The analysis was made by
Prof. ¥. C. Van Dyck, of Rutgers College.
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*The water suppliel to the city of New Brunswick has
& dark amber eolor, a pleasant taste and is very soft. When
Yniled down it deposits a light reddish sediment.  Examin-
ation proves this to be organic matter, probably derived
fromn the swamps in which the water first accumulates.

= For teelmieal purpeses it is superior to any other water
to he obtained in this vieinity.  Steam boilers last a mueh
lonzer time than betore this water was introduced, and
engineers speak ot the brightness of botler flues even after
vears of its ure.  An inspection of the subjoined analysis
will aceonnt for this freedom from corrosive action. Tt will
be notieed that the chlorine and sulphuric acid are
accompanied by sufficient sodium and caleium to fix
them in combinations not decompesed by ordinary heat,
while in many natural waters these acids, are in combina-
tions which readily vield their acids to the iron of Doilers.
Morcover, the quantity of mineral matter is surprisinglv
small, not amonnting to two grains per United States gal-
lon.  The fitness of the water for household use is depend-
ent upon its softnes-, which malkes it economical for wash-
ing nurpuses, and its freedom from sewage contamination.

* Analvsis failed to detect any of the impurities usually
derived from sewage ¢ it contains no nitrates, nor any free
or albumnoid ammonia, whielh are the substances consid-
vred to canse water to be unwholesome.

» Experitment scems to prove that this water has little or
Lo atetion on lead pipes, but it should be stated that the
trials were made with pipes which had conducted the water
for two or three vears.  Either the water has no action on
led, or a protective coating is spontaneously formed.

* Appended is the analysis, giving the parts of cach con-
stituent, in one million parts of water.

ANALYSIS,

Suiid re-idoe dried at 212° Fah
" . at ared heatoo o
The weight lost in furning was humus,

The ~olid re-idne at o red heat is composed of

B ittt vesres vererte s issatribnerarrsre sasspenen sasen st rern ey tebanraneniaanans 4.50
Oxide of irun 2,25
B R T o TR veervenes 128G
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Lime {as cnrbonate)...ooovenieniivers oreicsieerer i e enearesesaeens 11.25
MR it et e senei st ey nireee N 1
Sodinm chlorine. ... e e 480
Chlorine, otherwise combined.. . 55
Sulphurie acido. i e 4,20
—130.21

“The above is in one million parts of water ; if expressed
in the ordinary form of per centage, the fixed residue
wourld be 0.0032 per cent. of the whole.

“The sample was taken from the supply pipes in the city
in September, when the water would be in its most impure
condition.” .

The examinations and conclusions regarding the water
supply to Atlantic City are equally applicable to all the
Leaches on our coast, from Long Branch to Cape May.

The question of a supply of wholesome water to the cities
of Newark, Jersey City, and other towns and villages in
that thickly settled part of the State near New York city,
was referred to in last year's report, and an abundant sap-
ply of the purest water was shown to exist in the moun-
tainons country in which the Passaic and its branches rise.
Both Newark and Jersey City get their present supply Ly
pumping water from the Passaic, only a short distance
above the former city. This water is of questionable
purity ; the city of Paterson, with its 33,000 inhabitants
and its numerous factories, is only thirteen miles above
Newark, and all its sewage is discharged into the Passaic.
and the country from Paterson to Newark is very thick-
settled, and the river reccives all its wash and drainage.
The sewage of Newark, too, though emptied into the river
lower down, is yet carvied up by the rising tide almmost, if
not ¢uite to the pumping-works, so that it may help to pol-
lute the water pumped to supply these cities.

Some have maintained that sewage largely diluted with
water is oxidized by the air in running a short distance,

and that water purified in this way is clean enoungh to

drink, without injury to health. This, Lowever, has never
been proved, and the evidence of smell in warm weather is
altogether against the assumption.
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It is unfortunate that we have no serics of raliable
statisties of disense and deaths in the different parts of our
State, from whicli to prove anything absolutely, on this
question. The evidence collected in other countries on
water ~upply, is, however, very full, and the conclusions
reaclhied ave clear and safe. In that collected by the English
Royal Commission on Watersupply, Dr. Frankland says:
* There Is no proeess practicable on a large scale by which
that nuxious wmateriul (sewage matter) can be removed from
water onee so contaminated, and therefore I am of opinion
that water which has once been contaminated by sewage or
manure matter is henceforth nasuitable for domestic nse.”
And Sir Denjamin Brodie says: T believe that an in-
finiteshually small quantity of decayed matter is able to
produece an injurious effect upon health, Therefore, if a
large proportion of organic matter was removed by the
process of oxidation, the quantity left might be quite suth-
cient to be injurious to health.  With regard to oxidation,
we know that to destroy organic matter the most powerful
oxidizing agents are required ; we must boil it with nitric
acid and chloric acid, and the most perfect chemical agents.
To thiuk to get rid of organie matter by exposure to the air
for a sltort time is absurd.”

Mr. Simon’s report on the cholera epidemics of London
in 184549, and 1533-54: “ When the Lambeth Company
took its water from the Thames near Hungerford Bridge,
the peuple who drank that water died at the rate of 12.5
per thowsand.  When the source of supply was removed to
the Thawes at Thames Ditton, the mortality was only 8.7
per thousand, while at the same time, and in the same dis-
tricts, the mortality among the people who were supplied
with water by the Southwark Company from the Thames
at Dattersea was at the rate of 13 per thousand.”

These statements are sufliciently strong, and from sonrces
near cuotgh to command attention.,

Profs. Henry Wurtz and Albert R. Leeds, of Hoboken,
have made extended and careful examinations of the Passaic
river water, and the resnlts have been published by the
autlioritics of Newark and Jersey City.  Prof. Leeds also

-
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read a paper on the subject, before the State Sanitary Con-
vention, at Newark, in October of this year. They prove
that the water is remarkably free from mineral im purities,
and are of opinion that it is, as now taken, safe to use for
houschold purposes. .

Gen. E. L. Viele, of New York, takes the ground that
the water as now supplied to Newark and Jersey City is
unsafe to use.  And at the Sanitary Convention in Newark
he read an elaborate paper on the water supply for Newark,
Jersey City, and other towns in the vicinity. This paper
was accompanied by a good map of the whole country to
be supplied. Ile showed the sanitary and cconomic ad-
vantages of taking the water from the Passaic at Little
Falls, above Paterson, and more than one hundred feet
higher than the present pump-works.

The gencral question of water sapply is, in the present
rapid growth of our State, of great importance to all onr
> people, and the special case above mentioned is of vital
interest to nearly one-third of our whole population. Tt is
certain that in this case an abundant supply of water of
nncuestioned purity can be had from the upper Passaic or
its branches, and by proper storage this supply can be had
without materially affecting the water rights at present in
use. '

In view of the sanitary importance of preserving pure
water for domestic use, some legislation should be had by
which streams used for water supply may be protected from
pollution by sewage, manufacturers’ wasto, filth, or im-
purity of any kind.

6.

Laporatory Work: RecuLar axp MISCELLANEODS.

The Laboratory is kept open constantly, Exawminations
and qualifative analyses of specimens collected in the ex-
plorations of the survey have to be made; quantitative
anglyses of clays, ores and limestones are made for the
cgular reports of the survey; aunalyses of fertilizers are
made for the State Board of Agriculture, and nutnerous

3
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tests and partial analyses have to be made in preparing
replies to the many applications for information regarding
specimens sent from all parts of the State. A moderate
charge is made for the analysis of fertilizers, and a similnr
one might be made-for the analysis of ores and mincrals.
These charges, however, are not suflicient to meet the ex-
pense of making the analyses, and as we claimn the right to
publish the results for the public benefit, it is judged to be
fair and useful to expend a portion of the funds of the
State in this way. The good effects of it are already shown
in the improved quality and uniformity of the fertilizers
sold in the State. The information in regard to ores hasin
gome cases stimulated to further and more intelligent work,
and in other cases has saved much waste of time and money
that would otherwise have been wasted in fruitless ex-
plorations. '

The publication of the analyses of our soils Las attracted
the attention of the eminent English agriculturist, J. B.
Lawes, ¢sq. And in a letter in which he refers fo the soils
of Sussex and Warren, he says: “I notice the high per
centage of potash, which you give in the analysis of many
of your soils. We have no such analyses, showing so high
a result as four or five per cent. of potash.” The owners of
those remarkably productive soils have long experienced
the advantages they enjoy ; and it is to them, as well as to
all our farmers, both satisfactory and suggestive to know a
reason for it.

Miscellaneous Analyses and Examinations.

1. Magnetic iron ore, sent to the State laboratory by
Philip George, Ringwood. This was taken from a new
line of openings west of the Ringwood mines, and about
half way between Ringwood and Greenwood Lake, Passaic
county. These arc reported as indicating a more con-
tinnous vein and lacking the short, shoot-like out-crop,
characteristic of the group at Ringwood. Several holes
show a vein four to six feet wide, of ore rather lean, but of
superior character.
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The examination showed (.038) fifty-cight thousandths of
one per cent. of phosphorons and no sulphur. It can prob-
ably be used for Bessemer pig metal,

2. Magnetic iron ore from I’. C. Bloom, near Little York,
Hunterdon connty. It contained :

Tnsoloble in acid, (rock)
Metallic Tron . it e et s ren e 3.5
Titanic acid..ccocorvrriicrmcr e crreen e IR B
Phosphorus. .. Trace.
Sulphur .o eeeeas et rertrrrereeitaieeaerene searaees Trace.

49.7 per cent,
i o

.

These fignres show alean one, but remarkable for the
per centage of titanic acid and the fraces only of phos-
phorous. The ore was repoited to form a workable vein.

3. Magnetic ore, sent by the Pequest Mining Com.
pany, from the Bayard property, near Alamuchy, Warren
county, forJ. B. Venable. The results of a partial analysis
were

Inseluble matter (Fock)..ovooiiiiiiiiinieeiriiiiar e oo 26.6 per cent.
Metidlic 1o e 445 ¢ *
Titanic acid......ooiciiiiinininie e creaennns . 1 AR
Thosphorous..coeeeeereeeiaevraee A e Chrevrrrriaenias Trace,

Tiis is another titaniferous ore, and also remarkable for
the small amount (trace only) of phosphorous.

These analyses, together with many others made in pres
vious years, indicate this curious relation between titaninm
and phosphorous, that a considerablé per centage of the
former always consists with a very small amount of the
latter. The behavior of such ores in the blast furnace and
the character of the product might be an interesting point
in the metallurgy of iron, and the chemical examination of
iron ores, to test further this hypothesis or substantiate
these facts, ought to be continued.

4. Several specimens of ore, said to contain manganese,
from the Hoff' mine, near Port Oram, Morris county, have
been examined. No manganese could be detected in them.
This result appears to confirin the generalization in the Sur-
vey Report for 1873, viz., that there is a belt of manganif-
erous iron ore on the northwest—the Pequest Belt—and in
the ores of the other belts this element occurs very rarély
in any weighable amount.
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5. Sphalerite or zine blende (sulphide of zing). This
mineral has been found on Philip Raub’s farm, 13 miles
northwest of Oxford Furnace, Warren county. It occursin
sinall  ecrystalling aggregates, irregularly disseminated
through a greyish white limestone, and associated with
magnetic iron ore.  The pit from which the rock containing
- this mineral was taken, was dug for iron ore.  Asmall vein
of Lrownish black ore, partly carthy, was found in the crys-
talline limestone, with ore irregularly scattered through
this rock. Tarties from Tennsylvania have leased the
property with the intention of scarching for zine ore. The
amount of blende is very small, and not suflicient for work-
ing, but the discovery is very important, as it is the fourth
zine locality in this range of white limestone belonging to
the Pequest Belt, and it is the first ore found anywhere
southiwest of the old Andover mine, Taken together, the
isolated zine ore logalities appear to belong to a very narrow
range, the exact location of which i, in the present stateof
our topographical surveys of this part of the State, only
hinted at un our geological maps. A more thorough sur-
vey of the topographieal features of this county will no
doubt define the limits of these zine ores and manganiferous
iron ore belts, and thus plainly mark ont the areasin which
prospecting may be done with suceess.

6. DBlue limestone sent by 8. T. Scranton, of Oxford Fur-
nice:

1 2 i 4 a
Trs, Matter. o ceees ST 3.9 9.2 3.2 2.6 3.7
Carbonste of Lime ... . R 52.0 9227 51,6 839
Alumina and Oxide of Tron.... ... 0.6 0.8 0.3 1.0 1.9

These limestones were from Warren county, from Pace’s
quarry, near the Pequest river, north of Oxford Furnace,
from the quarry at Changewater, worked for the Oxford
furnaces, and No. 3, from the Warren Railroad cut, about
a half mile cast of Washington. Nos. 1, 2, 4 and 5 arc
common magnesian limestones, and the per centage of lime
is about the samc in each of them. No. 8 is darker bluein
color, and finer grained, and is a pure limestone. The out-
crop of this latter variety, as is seen in the railroad cut,
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measures ten feet, and it is bounded on the west by a rough.
knotty-looking blue limestone, in thick beds, traversed
irregularly by calcite veins, while on the east there arc only
ledges, here and there, of ordinary blue limestone, covered
by a yellow clayey earth.  The difference in the appear
ance of these varietics is so great that they are clearly

defined in extent. This mode of occurrence of pure lime- |

stone, imbedded in the magnesian stone, has not been
obsorved clsewhere.  The great value of such stone sug-
gests a more careful survey of all bine limestone outerops,
to determine their character, and the probable extent of
both the maguesian and pure limestones. The develop-
ment of our natural resources, and the corresponding util-
ization of them all, to the greatest extent and with the
greatest economy, will, in the not distant future, muke nse
of all these pure limestone outerops of the State, for the
manufacture of guperior lime.

The specimens were analyzed with reference to their
value as fluxes in the blast furnace. For such purpose there
is a diversity of opinion both among scientitic metallurgists
and among practical iron workers. And location favorable
to cconomical working is, perhaps, more important than
composition. So that magnesian limestone will continue
to be preferred, where they arc cheaply got, to those with-
out magnesia. .

7. Clay from the bauk of the Wallkill river, Drowned
Lands, Orange county, near the Now Jersey line. Sent to
the State Laboratory by M. F. Ten Eyck, of Warwick,
New York:

Silicic aeid, in comMDINALION. oviiver e een 289
Quartz.....ocoinvenns DU 22.4
Silicic acid, free.....oocoiive e eeierEre e ta et arran 1.2
THANIE QCHL i iver vver vrererecrsiim s e 0.5
Alnming. ovveeri 23.1
Peroxide of iron......c.cevvennes .72
A L Ol st evns vvrasreseseetarrastssranrnsrtassastrsssnssrstonsianrs sanstisasiensnsss .97
LM 1ot e et vavas s esesaanans ofadbeancasta et artaarstra s aahran e n e trstatise 0.7
Magnesia. © et e 2.6
) LT T T U PP P 4.1

Totaleeee v T TR PPT TP 100.9
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This clay is said to exist in large quantity, forming a
thick layer at this point in the alluvial district of the
Drowned Lands, and probably underlying much of the black
muck sarface of this tract,

The specimen sent was thoronghly air-dried, and was slate-
grey in color, and showed a little fine gritty sand. It con-
. tains too much oxide of iron and potash for any refractory

or fire materials. Washing. out the fine sand micht enable.
t=) o)

it to be used in some styles of paper facing. It is most in-
teresting as the basis of a valnable, endnring and fertile
soil, and, if’ properly drained, it would be unsurpassed for
tillage or pasturage ; and as sach it furnishes another argu-
ment for the drainage of this tract of Drowned Lands.

The mining industry of the State partakes of the de-
pression so geneoral in all branches of business. And that
portion devoted to iron mining is more seriously affected
in consequence of the stagnation in the manyfacture of
iror.  During 1874 many of the companies kept their force
of labor in the mines nearly, if not quite, equal to that of
1873, hoping for a revival of business and a better demand
for ore, and thus to be ready to reap the first results of such
improvement, and also to keep their mines in a good working
condition. This, in part, explains the comparatively small
decrease in the amount of iron ore mined last year as com-
pared with that of 1873. During this ycar there has been
a marked change. The continued lack of demand has dis-
couraged work, and in nearly all the large mines the mining
force has been reduced to a minimum consistent with keep-
ing them from suffering injury by an entire stand-still.
Several of the large companies have stopped altogether,
The smaller mines and individual enterprises are doing even
less than the companies.  We have no figures of ore mined
for the year up to date, but from a careful survey of the
iron-ore district it is very certain that the reduction in the
product for 1875, compared with last year, will greatly
excecd the loss in 1874,  As many of the furnaces arc out
of blast, the stock at the mines is generally much greater
than ever betore. In somec cascs the accumulation is at the
furnaces. So that, altogether, there is a large amount of

-
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ore ready for them whenever the demand for iron shall call
for it. Omne company is reported as having one hundred
thousand tons of magnetic ore stocked. And there is
probably as large an amount now on the bank at a-half.
dozen of our larger mines.

In the midst of this almost universal depression there are
some marked exceptions. These are doing quite as much

‘a5 in any previous years while there a few newly opened lo-

calities which are being quite actively worked. In a few
cases there are special business arguments which are driving
them. But in the most of them we find the superior char-
acter of the ore—its adaptation to the manufacture of iron
for Bessemer steel—claiming a market for it and enabling
its owners to keep at work. Such ores are wanted and
command remunerative prices, and mines having such can
be worked profitably and vigorously even in these times.
1t would probably beinvidious here to enumerate, if it were
possible, the mines which are furnishing Bessemer ores as
they arc known to the iron men generally. It is, however,
eminently proper to state here that we are not yet fully ac-
quainted with even the best known mines so as to say in
advance of chemical examination, what ores may or may
not be suitable for Bessemer steel.  Our knowledge of the
geological structure of the iron ore district is yet too incom-
plete to enable us accurately to locate all the ores free,
practieally, from phosphorons. ITenee the urgent import-
ance of ascertaining at all times, and especially at the
present, what are the capabilitics and values of the ores
raised in all of our mines. The force of this becomes more
apparent by a reference to the past.  Only a few years ago
there was scarcely any ore mined in the State which was
supposed to do for making into steel. We had no Besse-
mer ores on account of the assumed universal presence of
too much phosphorous. Chemical analysis followed by
experiment and routine practice have upset this wrong con-
ception so much that in 1874 several furnaces made
stecl pig, running on New Jerscy magnetite.  Their success
has started the examination of known ores and stimulated
prospecting in search of new mines of the same character,
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And cvery mine owner should consider this matter and ex-
amine his ores. A reference to the reports of previous vears
will show that there are several localities in the State where
such ores vceasionally occur in workable beds, and they
ought to be tested. 1t was stated in the report for 187

that the ores found in the northwestern or Pequest belt
were charneterized by the presence of manganese, and
further the analysis of several of them showed low per
centages of phosphorous.

That this character will be found to be true, generally,
there is little doubt. ITere thenis a belt of country where
the prospector has a field for his operations, and success
in it will lead to work and demand for his product. But
this generalization is not confined to this belt. The analyses
given in this report exhibit onl traces of phosphorous.
Further snrveys and chemiceal investigations may bring out
a series of ranges of ores containing no phosphorows. In
view of the future increasing and wider use of stecl over
that of iron there is the strongest probability that all ore
which can be used in its manufacture will find a more ready
sale and greater demand than the ordinary ores containing
phosphiorous, unless some process, eflicient and practicable,
can be found which will remove this eclement so prejudi-
cial to the highest value of iron.  In the old method of iron
making in the Catalan forge, our ores which had a com-
paratively large amount of phesphorous in them were used
and made exeellent bar iron. In this mode of manufacture
the phospliorous nearly all went out in the cinder, whereas
now, in the more intense heat and greater reducing action
of our high blast furnaces, it is released from its combina-
tion as existing in the ore and enters the iron. It should
here he stated that in the magnetic iron ores of New Jerscy
the phospliorous is combined with lime, forming the mineral
apat.te, or phosphate of lime, which mineral is only mixed
with the oxide of iron of the ore. The grains of apatite are
plainly seen, and inthe sinall way can casily be separated or
picked out.  Any method which can be discovered of sep-
arating this mineral from the magnetic cither dgfore smelt-
Tuig, by same roastcng process, or by causing it to go out in
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the cinder, will allow of the use of nearly all of our ores in
making steel, and work a great change in iron metallurgy.
and add very largely to the industry of our State. No field
seems more tempting to the inventor, and we cannot con-
ceive of any more marked or valuable step in the metall-
urgy of iron than this would be, nor of one more to be de
sired. The subject deserves the attention of scientific as
well as practical men, and further, of all who are interested
in the development of the resources of onr State. And
when we consider how the great difficnlty in the practical
use of sulphurous ores has been overcome we feel confi-
dent that the inventive genius of owr iron workers will yet
solve this problem, _

The ores which formerly were considered almost worth-
less in consequence of the large amount of sulphur in them
are now successfully used, the removal of the sulphur being
effected by treatment in roasting furnaces previons to going
to the blast furnace. One of the latest forms of such
furnace has been designed and erected by Wm. Taylor,
formerly of High Bridge, at Chester, Morris county. Thie
is said todo the work effectually and very cheaply, besides
putting the ore in a better condition for smelting than in
its raw state.

GEORGE H. COOK,
State Geologist.
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