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In January of this year an application was received_ first
from citizen% and afterwards fi'om the city authorities, for

an examination of the water supply of Atlantic City, and

an opinion _ to the qualities of the different samples sent.
The waters were exfll]llned and a report made at once.

and afterwards I went to Atlantic City and saw their sur-

i_ce wells, their Artesian wells and their l')dn-water cisterns.

Water sufficiently fl'esh for drinking is obtained on all

the sand beaches along the sea shore of New Jersey, hy

digging holes two or three feet deep in the hollows between
the hillocks.

Wells, as they call them, are made by siuking a barrel

or hogshead, fl'om which the heads have been taken out,
Jut, the sand to the depth of fl'om two to six feet, and

removing the sand from the inside ol' the cask. The water
rises in the inside (,f the cask to wittiiu a toot or two of the

tOlh and the well is complete. It needs no bucket or pump,
and is usually without cover or curb, so that the water can

be dipped out with a pail. Wells of this kind, sitnated so

that water from the sloughs, or from the sea
could not readily soak into them, were considered

to be good enough, wheu but few people lived on
the beaches_ hut as l).opalation increased, and waste
matter, refuse and filth of every sort accumulated,

upon the surtac% the products of their decay would naturally
be carried into the sand with the rain, and so find their

way into the wells. The necessary consequence of drink-
lug water poisoned in this way was soon seen in the increased
sickness and mortality among those who used it_ especially
in summer and autunm. The first and easiest means of

supplying jgltre water, was to collect rain_ from roofs, into
cisterns, and it has been resorted to with most satisfactory

results. The large hotels, and the better class of honses,
are being provided with cisterns, and are able to store water

enough tbr 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 putrefying organic matter. Cisterns, however,

are not provided ibr the poorer class of dwellings, or for
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,_re-, or _temn, aml the attempt was made to obtain a more
abnndant supply of water by sinking Artesian wells. As
v:lrly a, 155"; the late 3[anasseh l_[cClees sunk a well one

immlred and ei,..,hty-fire feet deep, at Cottage Retreat,
:,etwet'n Athmtie and Pacific avenues, and near tile light-
hr,,-e. The ;zro,nd was about six feet above high.water

_,mrk. The mater.ials passed through were--

I"it'ty fi,et beach sand.

Five _\,et lilac clay, like nmrsh mud.

Thirty feet beach sand.
I*'_vet\'et very tough blue clay aud salt, water.
.Nim.ty tbet saml, more or less coarse ; water salt.

Five feet clay, yellow and blue in streaks ; water salt.
Bt'aeh ,aim and sah water.

The boring wa_ lined with an iron tube eight and a-half
:nel'.es Jn diameter. The whole cost of tile well was $1000,

which ,,f conrse was a total loss. In 1874, the Atlantic City

lilts and Water Company stink two Artesian wells upon the

middle of the beach, at: the snuff} end of tlm city, and on

.:,round eight t\,et above high water. One was sank ninety

ft.et an,l the other one hundred and eighteen feet. The
material pas_ed through in the first well was reported to be--

Sixty if,el beach sand.
F[t'tecn feet nlnd and sand.

Fifteen fi,t,t heath gravel, and ti'esh water.

The material passed through in boring the second well
'Vi[r_--

Fit'ty-_ix fi.et heath sand.
Fb'e feet black mud and sand.

Fitly--even feet beach sand, gravel and fl'esh water. _,

The well_ were tubed with twelve inch iron pipe, and the
water r.se in them to within ten feet of the am'lace. A

-team pump was applied, and water drawn for twenty-four
h.urs steadily, without lowering it more than three tbet ia
the tube. A. gallon of Artesian well water_ on evaporation,

left 2t_?. grains of .,olid mater. This was mostly in the tbrm
.,f mineral carbonates, and no nitrates, or ammonia were

ouu,1 in it. The water was clear, and without smell when
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examined_ though persons, preseut wheu the pumping was

going on, say that it tlmn had a disagreeable slneIl, which
was perceptible at the distance of sixty feet.

Water from thc welt of J. Adams, which is one of the

best surfitce wclls in the city, on bclng 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 tim solid
nmtter, whcu burned, gave off a strong but not unpleasant
,odor.

The rain water was, of course, uuexceptiozmblo.
The water from the SUl'fitce wells there is contaminated with

,organic nmtter_ and it is unsatb to use it. That from the
Artesian wells is palatable and contains no poisonous

organic matter. ,I think there would be risk in depending
upon it tbr a fldl supply ; for it is apparent fl'om the three

borings that the material of the beach is the same from the
surface to the bottom of the tubes, and if the wells are

drawn hard the water fl'om the sea is likely to be drawn in

and spoil them, as it evidently did in the McClees well.

The sate and economical plau is to provide rain water for

<lomestie pnrposes_ and to construct la_e surface wells for
_upplying water for fires, and otllcr purposes not requiring
pure water.

An abundant supply of pure and excellent water can be
lind fl'om Absecon Creek, which is a considerable stream

on the main land opposite to Atlantic City. The expense

of bringing this water across the marsh would be heavy,
and may delay the execution of tlm work, though iL will

finally bc done. It was intended to present here an analy-
sis of the water fl'om Absecon Creek, but it has not been

received as expected. Instead of this, an analysis of water
from Lawrence Brook, near :New Brunswick, is presented.

The water is of tbc same general cbaracter with that from

Absccon Creek, and fl'om any of the streams to the south of
this. If there is any difference, it is, that they arc purer.
This water is used tbr the supply df _'ew Brunswick, and

its quality is unexceptionable. The analysis was umde by

rrof. ]?. G. Van Dyck, of Ratgers College.
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-Tlw water sapplie l to the eity of New Brunswick has

a dark amber e.,1.r, a pleasant taste and is very soft;. When
bailed d.wn it deposits a light reddlsh sediment. Examin-

ati,.n proves this t. be .rganic matter, probably derived
_?t)m tlm swaml)s in which the water first seemnulates.

•' F.r teehnleal lmrl)c<es it is superior to any other water

t- !.e .l.tained iu this vicinity. Steam boilers last a much
longer time than bet'.re this water was introduced, and

enginr¢,r_ speak of the brightness of boiler flues even after
year_ ,.fits u,_e. An inspection of the subjoined analysis
wilt account f.r this freedom fi'om eorrosiveaction. It will

be noticed that the chlorine and salphurlc acid are
acc.mpanled by suflJeient sodium and calcium to tix

tilt'Ill iU eomldnations not decomposed by ordinm'y heat,
while in many natural waters these acids, are in eombina-
t_tm_ which readily yieM their acids to the iron of boilers.

M_.re,.ver, the quantity of mineral matter is surprisingly

small, no," ammmting to two grains per Unhed States gal-
lon. The fitness of the water tbr household use is depend-
eat nl)t,n its softness, which makes it economical tbr wash-

ing parp.ses, and its fi'eedom fi'om sewage contamination.
" Analysi_ riffled to detect any of the impurities usually

derived frcmt st,wage ; it contains no nitrates, nor any ti'ee
.,r allmmnold almnonia, which are the substances consid-
er_,d t,, eau,e water to be unwholesome.

•' Experiment seems to prove that this water has little or
l,t, action _,u lead pipes, but it should be stated that the

_rle!s were made with pipes which lind conducted thewater
f-r tw,, ¢_r three years. Either tlm water has no action on

lead, .r a protective coating is spontaneously tbrmed.

•' Apl_endcd is the analysis, giving tlm parts of each con-
.tltnent, in one million parts of water. "

ANALYSIS.

.'-,did r_-i,lue dried at 212 ° Fah ................................................... 60.5
at a red heat ......................................................... 32.0

Tile wei_'ht last in burning was humus.
The -Mid residue at a red heat is composed of:

Silica .............................................................................. 430
I)xith. _,f ir_,n ................................................................... 2.25
Ahmlina .......................................................................... 1.25
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Lime ,(as carbonate) ........................................................... 11.25
Magne_,ia........................................................................ 1.62
Sodium chlorine ............................................................... 4.50
Chlorine. otherwise combined ............................................... 55
Sulplmric acid .................................................................. 4.29

30.21

"Tile above is in one million parts of water ; if expressed
in the ordinary tbrm of per eentage, the fixed residue
would be 0.003:? 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 examhmtlons and conclusions regarding the water
supply to Atlantic City are equally applicable to all the
beaches on our coast, t'rom Long Branch to Cape hiay.

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 relbrl'ed to in last year's report, and an abundant sup-

)"- ply of the purest water was shown to exist in the moan.
tainous country in wtdcb the ]?assaie and its l)ranches rise.

Both Newark and Jersey City get their present supply by
pumping water fi'om tlm Passaic, only a short distance
above the tbrmer city. This water is of questionable
parity; the city of Paterson, with its 33,000 inlmbitants
and its mmmrous factories, is only thirteen miles above
Newark_ and all its sewage is discharged into t]m :Passaic.
and the country from Paterson to 1N_ewarkis very thi_k-
settled, and the river receives all its wash and drainage.
The sewage of Newark, too, though emptied into the rirer
lower down: _syet carried up by the rising tide ahaost, if
not quite to the pmnplng-works, so that it may hei l) to pof
lute the water pampcd 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 enough to
drink, without injury to health. This, however, has never
been proved, and the evider.ee of smell in warm weather is
altogether against the assumption.
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]t is unfortunatc that we have no series of reliable

,tati.-t!c- *,f disease and deaths ill the different l)urts of our

State. from w]ficb to prove anything absolutely, on this

,lnc,tion. The cvhlenee collected in other countries on
water _upply, i,,, however, very fall, and the conclasions

reached are clear and safe. ]In that collected by the English
Ih_yal C, anafissl,m on Water-supply, Dr. Frankland says:

"There is no process practicable on a large scale by which
tlmt noxious material (sewage matter) can be removed fl'om

water once su contaminated, alia thereibre I aul of O_)iUiOll

that water which ],as once been contaminated by sewage or
nmnare matter is henceforth unsuitable for domestic use."

And Sir Ilenjamln Bredie says: "I believe that an in-

lhfitcshnally small quantity of decayed matter is able to

produce au injur;ous effect upon health. There/brc, if a
large proporti,m of organic matter was removed by the
proee,s of oxidation, the quantity left nfight be quite suffi-

cient to he injurious to health. With regard to oxidation, .4
we know that to destroy organic matter tile most powel'fu[
oxidizing agents are required :, we must boil it with nitric
acid and chloric acid, and the most perfect chemical agents.

To think to get rid of organic matter by exposure to the air
for a short time is absurd."

Mr. Simon's report on the cholera epidemics of London
in 18J,_,-49, and 1S53-M: : "When the Lambeth Company

took its water from the Thames near Hangcribrd Bridge_

the pc,pie who drank that water died at the rate of 1-°.5

per thousand. When the source of supply was removed to
the Thames at Thames Ditton, the mortality was only 3.7

per tl,,,u.-and, while at the same time, and in the same dis,
tricts, tln, umrtality among the people who were supplied L
with water by the Southwark Company fl'om the Thames

at Battcrsca was at the rate of 13 per thousand."

Thc-e .-tatement, m'e sufficiently strong, and from sonrces

ncar cn,mgh to ctumnand attention.

l'r,,f,. Itcnry Wurtz and Albert R. Leeds, of Hoboken_
have made extended and careflfl examinations of the lgassaic

river water, aml the results have been published by the
autl,,rkk.; (.f Newark and Jersey City. 1)roi: Leeds also
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read a paper on ttm subject, before the State Sanitary Con-
vention, at :Newark, in October of this year. They prove
that tile water is remarkably free from mineral impurities,

and are of opinion that it is, as now taken_ safe to use ibr"T
household purposes.

Gen. E. L. Viele, of _ew York, takes the ground that
the water as now supplied to /NTewark and Jersey City is
nnsafe to use. And at the Sanitary Convention in Newark

he read an elaborate paper on the water supply for N_wurk,

Jersey City, and other towns in the vicinity. Tlds paper

was accompanlcd by a good map of the whole country to

be supplied. He showed the sanitary and economic ad-
va_.tages of taklng the water fl'om the Passaic at Little
Falls, above Patersou_ and more than one hundred feet

b(gber than the present pump-works.
The general question of water supply is, in the prescnt

rapid growth of" our State, of great importance to all our

)_ pcoplc_ and the special case above mentioned is of vital
iuterest to nearly one4hird of our whole population. It is

certain that in this case an abundant supply of water of
nn¢ uestloned purity can be had from the upper I)assale or

its branches, and b)" proper storage tiffs supply can be had

witlmut materially affecting tim water rights at present in
abe.

]n view of the sanltal T importance of preserving pure
water for domestic use, some legislation should be had by

which streams used for water supply may be protected fi'(_m

pbllntion by scwage, manafileturcrs' wast% filth, or im-
pnrlty of m_y kind.

6.

LABOI_ATORY "_VORK : ]'_EGHLAR AND _IISGELLANEOUS.

The Laboratory is kept open constautly. Examinations

and (i_lalitatlve analyses of specimens collected in the e._-

plorations of tlm survey have to be made; quantitative
analyses of e]ays_ ores and limestones arc made for the

egular reports of the sut'vcy; analyses of fertilizers are

made for the State Board at' Agriculture: and !mme_'ous
3
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tests and partial analyses have to be made iu preparing
replies to the many applications for information regarding
specimens sent from all parts of tile State. A moderato
charge is made for tile analysis of fertilizers, and a similar ._
one might be madc.tbr file analysis of ores and minerals.
These charges, however, arc not sufficient to meet the ex-
pense of makillg the analyses, and ,aswe claim the rlght to
publish the results for the public benefit, it is judged to be
ihir and useftll 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 unitbrmity of the fertilizers
sold in the State. The information in regard to ores has in
some 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-

ploratlons.
The publication of the analyses of our soils has attractcd

the attention of the eminent English agriculturist, 3. B. _4
Lawes, esq. And in a letter in which lie refers to the soils
of Sussex and Warren, hc says: "I notice the high per
ccutage of potash, which you give in the analysis of many
of your soils. Wc 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 satisfuetory and suggestive to know a
reason for it.

MiscellaneousAnalysesand Examinations.

1. _Magnetle iron ore, sent to the _tatc laboratory by ;_
Philip George, Ringwood. This was taken from a new
line of opeuin_ west of tim Ringwood mines, and about
half way between Ringwood and Greenwood Lake, Passaic
uounty. Thesu arc reported as indicating a more con-
tinuous vein and lacking the short, sbootdiko out-crop,
characteristic of the group at Ringwood. Several holes
_how a veia ibtlr to six feet wide, of ol'c !.ath.c!'!eap_ bt_t of

supcrlor character,
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The examination showed (.058) fifty-elght thousandths of
one per cent. of phosphorous and no sulphur. It can prob-
ably be used for Bessemer pig metal.

7 2. Magnetic iron ore fl'om P. C. Bloom, near Little York,
Hunter(Ion county.' It contained:

Insoluble in acid, (rock) ............................................ 49.7 per cent.
Metallic iron .............................................................. 37.5 " "
Titanic acid ............................................................... 4.7 " "
Phosphorus ................................................................ Trace.
Sulphur ................................................................... Trace.

These figures show a lean one, but remarkable for tho

per eentagc of titanic acid and the traces only of phos-
phorous. Tile ore was repoi_ted to form a workable vein.

3. Magnetic ore, sent by tlle Pcquest Milling Com-
pany, front the Bayard property, near Alamnchy, W'arreu
county, for J. B. Venable. The results of a partial analysis
were

)- Insohlble matter (rock) ................................................. 26.6 per cent.
Metallic iron ................................................................ 49.5 "
Titanic acid ................................................................ 5.9 "
Phosphorous ............................................................... Trace.

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

These anal_,ses, together with many others made in pre-
vlous years, indicate this curious relation between titanium

and phosphorous, that a considerabld per centage of the
former always consists with a very emall amount of the
latter. The behavior of such ores ill tile blast faroace and

tile character of tbc product might be an interesting point
in tile metallurgy of iron, and the chemical examination of

iron ores, to test t'urther this hypothesis or substantiate
these facts, ought to be continued.

4. Several spechnens of or% said to contain manganese,
from tile :[:[off mine, near Port Oram, It[orris county_ have
been examined. No manganese could be detected ill them.
This result appears to confirm the generalization in the Sur-

vey Report for 1873, viz., that there is a belt of manganif
erous iron ore on the northwest--the Peqncst ]3elt--and in
the ores of the other belts this element occurs very rardly
in any weighable amount.
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5. Sphalerlte or zinc blendc (sulphide of zinc). Tlds
mineral has been found on l'hHip Raub's farm, 1_ miles
northwest of Oxfi)rd Furnace, Warren county. It occurs in
small crystalline aggregates, irregularly disseminated _"
through a greyish white limestone, and associated with
magnetic iron ore. The pit fi'om which the rock containing
this mineral was taken, was dug ibr iron ore. A small vein
of brownish black ore, partly earthy, was tbund in the crys-
talline limestone, with pro irregularly scattered through
this rock. Parties fi'om Pennsylvani_r have leased the
property wh], tile intention of searching tbr zinc ore. The
amount of blende is very small_ and not suflleient for work-
ing, but tile discovclg" is very important, as it is the fourth
zinc locality in this rangc of white limestone belonging to
the Pequcst lIclt_ and it is the first ore tbund anywhere
southwest of tile old Audover mine. Taken together, the
isolated zinc ore localities appear to belong to a very narl'o_v
range_ the exact location of which is, in the present state of 4
our topographical surveys of this part of the State, only
hinted at _mom'gcological lnaps. A more thorough sur-
vey of the topogral)hical fcatm'es of this county will no
doubt define the limits of these zinc ores and manganitbrous
iron ore belts_ and thus plainly mark out the areasin which
prospecting may be done with success.

6. Blue limcstonc sent by S. T. Scranton, of Oxford Fur-
nac¢_ *"

1 2 3 4 5
Ins. _[ancr ................................... 3.9 2.2 3.2 2.6 3.7
('arhtmate t,f Lime ......................... 52.6 52.0 92 7 51.6 53.9
,klumina and Oxide of Iron ............. 0.6 0.8 0.3 1.0 1.9

These limestones were from Warren couuty, from Face's 2

quarry, near the Pequcst river, north of Oxford Furnace,
from the quarry at Changewater, worked for the Oxford
farnaces, and No. 3, from the Warren Raih'oad cut, about
a half mile ea_t of Washington. _os. 1, 2, 4 and 5 are
common magnesian limestones, and the per ccntage of lime
is about the same in each of them. ±No.3 is darker blueiu

eolbr, and finer grained, and is a pure limestone. The out-
crop of this latter varicty_ as is seen iu the railroad cut:
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measures ten feet, a_d it is bounded on the west by a rough.

knotty-looking blue limestone, b_ thick beds, traversed

irregularly by calcite veills, while oll the east there are only

7 ledges, here and there, of ordinary blue limestoue, covered
b3 a yellow clayey earth. The diflbrcnce in the appeal-
ance of these varieties is so great that they are clearly
defined in extent. This mode of occurrence of pure lime- .

stone, imbedded ie tlm magnesian stone, has not been
observed elsewhere. The great value of such stone sug-

gests a more careful survey of all blue llmc_toue ontcrops,
to determine their character_ and the probable extent of

both the magueslan and pure limestones. The develop-
ment of out' natural resources, and the correspondiug util-

izatlon of them all, to the greatest exteut and with the

greatest economy, will, in the not distant fllture, make use
of all these pure limestone outcrops of the State, for the
maunfacture of superior lime.

)- The specimens were uualyzed with reference to their
value us fluxes in the blast furnace. For such pro'pose there

is a diversity of opinion both among scientific metallurgists

and alnoUg practical iron workers. And location favorab]c
to economical working is, perhaps, more important tllan

composition. So that magnesian limestone will coatlnuc

to be preibrl'ed_ where they are cheaply got, to those with-

out magnesia.

7. Ciay from the baul_ of the Wallkill Hver, Drowned

• Lands, Orange county, near the :New J-ersey line. Sent to
the State Laboratory by M. F. Ten Eyck, of Warwick,
]_rew York :

Silicic _tcid, in combiaation ........................................................ 28 9
Quarlz .................................................................................... 22.9
Silicic acid, frcc ....................................................................... 1.2
Titanic acid .......................................................................... 0.5
Alunlina ................................................................................ 23.1
Peroxide of iron ..................................................................... 7.2
Water ................................................................................... 9.7
Lime ..................................................................................... 0.7

Magt_csia .............................................................................. 2.(;
]*otash ................................................................................... d.I

T(_tal .................................................................................. 100,9
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This clay is said to exist in large quautlty, forming a
thick layer at this point in the alluvial district of the

Drowned Lands, and probably undeHying much of the black
muck surface of this tract.

The specimen sent was thoroughly air-drlcd, and was slate.
grey in color, and showed a little fine gritty sand. ]it con-

. tales too much oxide of iron and potash for arty refractory
or fire materials. Washlng.oat the fine sand m_ght enable.
it to be used in soum styles of paper facing. It is lnost in-
terestlng as the basis of a valuable, eudurlng and fertile
s¢*il,and, if properly drained, it would be unsurpassed for
tillage or pasturage ; and as such it furnishes another argn-
ment for the drainage of th_s tract of Drowned Lands.

The mining industry of the State partakes of the de-
pression so general in all branches of busluess. And that
portion devoted to iron udnlng is more seriously affected

iu c_,nscquence of the stagnation in the man_facgure of J_
iroJ, During 1874 many of the companlcs kept their force
of labor iu the mines nearly, if not quite, eq_ml to that of
1873, hoph_g for a revival of besiness and a better demand
for ore, and thus to be ready to reap tile ftrst results of such

improveumnt, and also to keep their mines in a good working
cond_tlon. 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 year there has been
a marked change. The continued lack of demand has dis-

couraged work, and in nearly all the large mlues the mluh, g
force has been rcdtlced to a minlnmm 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 individnal entcl'prlscs arc doing even
less than the companies. We have no figures of ore mined
for the year up to date, hut from a carefl,1 survey of the
iron-ore district it is very certain that the reduction in the
product for 1875, compared with last year, will greatly
exceed the loss in 1874. As many of the furnaces are out
of blast, the stock at the mines is generally mnch greater
than ever before. In some cases the accumulation is at the

furnaccs. 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. One company is reported as baying one lmudred
thousand tons of magnetic ore stocked. And there is

probably as large an amount now oll the bank at a.balf
dozen of our larger mines.

In the midst of this almost universal depression there are
seine marked cxceptlons. These are doing quite as much
as in any prcvlons years whiIo there a tcw newly opened lo-
calitlcs wlfich are being quite actively worked. In a few
cases there are special business arguments wblch are driving
them. But in the most of them we find the superior char-
actor of tlm 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 p'rices_ and mines having such can
be worked profitably and vigorously even in these times.
It would probably be inv'idlous hero to enumerate, if it were

.)- possible, the mines which are furnishing Bessemer orcs as
they are known to the iron men generally. ]t is, h_)wcver,
emlncntly proper to state here that we are not yet fuliy 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 stccl. 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 fi'ec,
practically, from phosphorous. IIenco the urgent import-
ance of ascertaining at all times, and especially at the
prcsent, Avhat are tlm capabilities 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
thcrc was scarcely any ore mlncd in the State which was
snpposcd to do for making in',o steel. We had no :Besse-
mer ores on account of the assumed universal presence of
too much phosphorous. Chemical aualysis followed by

experiment and routine practice have upset this wrong con-
ception so much that in 1874 several furnaces made

steel pig, running on Now Jersey magnetite. Their success
has started the examination of k[mwn ores and stimulated

prospecting in search of n_w mines of the name character.
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And every mine owner should consider this matter and ex-

amine his ores. A reference to the reports of prcviol_s years
will show that there arc several localities in the State where

such ores *}ccasionally occur in workable beds, and they
ought t,} be tested. It was stated in the report for 1S73

that the ores ibun,1 in the northwestern or Peqncst belt

were characterized by the presence of nmngancse, and
further the analysis of several of tbcm showed low per

centagesofphnsl_horous.

That this character will be found to be true, gcuerally,
thorn is I[ttle doubt. IIcrc then is a belt of country where

the prusl}cctor has a field for his operations, and success

in it will lead to work and demand for his l_rodnct. Bat
thls generalization is not coufincd to thls belt. The analyses

given in this report exhibit unl. traces of t)bosphorous.
Farther sllrvcys aud chemical invesdgatlons may bring out

a series of ranges of ores contaiuing no plmsplmrons. In

vlcw of tile fetm'e increasing cud wider use of steel over q:
tbat_*f iron there is the strongcst probability that all ore

wldeb can be u_ed in its manufactm'e will fiud a more ready
sale and greatcr demand tlmn tlm ordluary ores containing
l_hosplmrnus, nnEcss some process_ efficient and practicable,

can be fi)nud which will remove thls clement so prejudi-
cial to the highest value of h'ou. ]n the old method of iron

making in tlm Catalan forge, our ores which had a com-

paratively large amount of phosphorous in them were used
aud nmde excellent bar iron. In this mode of manufao.tm'e

the phospllorous nearly all went out in the cindcr, whereas

now, in the more intense heat and greater rcdncil_g action
ofunr high blast furnaces, it is released from its combiua-

tion as existing in the ore and enters tim iron. It should _.
here be staled t]mt in the magnetic iron ores of New Jersey

the pbnsphorous is combined with lime, formiug the mineral

a2_tt/t, , or phosl_hatc of lime, which mineral is only mixed

with the oxide of iron of the ore. The grains of a.vatite are
plainly seen, amI in:the small way can casily be separated or
picked out. Any lnethod which can be discovered of sep-

arating this mineral from the magnetic clthcr be.fore smelt-

;,:/, 1_ ,_o,," iva.qL_Jl_'oce._._", 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 metalhu'gy,

and add very. largcl5 to the industry of our State. No field
secllls more tempting to tile 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 he de.

sired. The subject deserves the attention or" scientific as
well as practical men, and fllrther_ of all who are interested
in tile development of the resources of onr State. And

when we consider how the great d_tficnlty in the tlractica]
use of sulphnrous ores has been overcome we feel confi-

dent that the inventive genius of our iron workers will yet
solve this problem.

The ores which tormerly were considered "almost worth-

less in consequence of tile large amonnt of sulphur in them

are now successfully used, tile removal of the sulphur being

effceted by treatment in roasting furnaces previons to going
to the blast fnrnace. One of the latest forms of such

furnace has been designed and erected by Win. Taylor_

formerly of High Bridge_ at Chestcr_ Morris county. 2"his

is said to'do 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.


	Board of Managers
	Introduction
	Population
	Assistants
	Expenses
	The Years Work
	1. Survey and Final Report on the Fire and Potter's Clay of Middlesex County
	2. Collection of Specimens of Rocks, Ores, Minerals, Soils
	3. On the Construction of a Topographical Map of the State
	4. Drainage
	5. Water Supply for Cities and Towns
	Analysis of Well Waters in Princeton, NJ

	6. Laboratory Work; Regular and Miscellaneous
	Miscellaneous Analysis and Examinations

