NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN NEW JERSEY.

By BAYARD T. PUuTNAM,

The most important iron ore in New Jersey is magnetite. Limonite (or brown hematite, as it is more commonly
called amongst winers) has been found in a number of localities, and is mined to a small extent. Bog-ore is known
to exist in the central and southern portions of the state, and in the early part of the present century it was used ¢
both in charcoal furnaces and in forges, At the present time, however, no ore of this varjety is dug.

Hematite and specular ore have both been found, but in small quantities only.

I‘rankllmte, although primarily an ore of zinc, is a source of iron also—the residues from the zinc-works being
used in the manufacture of spiegeleizen. The ore is mined at Sterling Hill and at Franklin, in Sussex county. An
ore known as franklinite iron ore has recently been found at the former-named locality. It contains so little zine
that it can be used in the blast-furnace as it comes from the mine, and yet manganese is present in sufficient
quantities to make the ore valuable, mixed with more manganiferous ores, in the manufacture of ‘“spiegel”.

MAGNETIO IRON ORES.

d
The magnetic iron ores are coufined to the belt of Archman rocks which, as is shown on the accompanying

Fig. 43, enters the state from Pennsylvania opposite Baston and crosses it in a northeasterly direction. The bels
is about 10 miles wide at the Delaware river and 22 miles wide at the New York State line.

~ The rocks of the belt are chiefly varieties of hornblendic gneiss, or syenite, granite, and erystalline limestone,
and are believed to be geologically the equivalent of the Canadian Laurentian. At nearly all localities where
observations have been made the lamination planes of the rocks have a northeast and southwest trend, and dip to
the southeast, usually at & high angle.

The topographical features of the region are well marked. The Archman rocks form the highlands of New
Jersey, which comprise a number of parallel ridges, having about the same direction as the belb itself. A peculiarity
of these ridges is, that-they are rarely cut by transverse valleys, but extend across the state in almost unbroken e
lines. They are separated by broad valleys, in which the Archzman rocks are sometimes covered with Paleozoic
Timestones and slates. It is associated with these latter rocks thiat the beds of limonite oceur,

The magnetic ore is found in beds or layers, usually in- gneiss, though occasionally in erystalline limestone,
‘When in gneiss, the layers of ore conform to the former’s stratification, and the ore-mass is to a greater or less
.extent mixed with the same minerals as compose.the wall-rock. There is, in fact, as a rule, no sharp line of

~demarcation between the ore and the rock on either side, but the former gradually grades into the latter. When
the percentage of magnetite to the whole mass of the rock is small, the magnetite is clearly scen tolie in layers parallel
with the other mineral constitnents of the gneiss; or more ]mrtwularly, so far ag the writer’s observations go, to be
«closely associated with the layers of hornblende. . Receding from the ore-mass, the magnetite at first disappears,
and finally, too, a large part ‘of the hornblende. The gueiss near masses of iron ore is usually of a mueh darker
.color than that found elsewhere, owing to the presence of a greater percentage of dark-green iornblende. Masses £
-of nearly pure hornblende somcmmes oceur between the ore-mass and the gneiss walls; hornblende- or mica-schist
next the ore is not uncommon. The walls are, however, occasionally, feldspathic- qufutz rock- contmnmg but little
hornblende,

Seams and masses of rock called by the miners “horscs” or “horsers”, are frequently found alternating with
the ore or inclosed in it. They have the same mineral constituents as the wall-rock, and the lamination of the
seams or direction of the axes of the masses is parallel with the lamination of the gneiss walls.

The bodies of ore usually have a distinctly lenticular, pod-shaped, or shoot structure, the plane of the lens or
pod lying in the plane of the stratification of the mdosmg rock, zm(l the axis of the pod being inclined. The
inclination of the axis of a pod of ore is called its pitch.
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146 MINING INDUSTRIES OF THE UNITED STATES. ‘
a In New Jersey the strike of the ore-mass or * veins” (a) is with but few exceptions northeast and southwest; the
dip is toward the southeast and the pitch toward the northeast. .

The following diagrams, in part from the Geology of New Jersey, 1865, illustrate the pod or shoot structure. Tig.
44 shows a longitudinal section of a shoot of ore as it would appear to an observer looking toward the northwest;
Fig 45, a cross-section on the line A B, supposing the observer to be looking toward the northeast; and Tig. 46, a
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plan. The rock over the ore, 7. e., that under which the ore pitches, is called the cap rock; the rock under the ore
ig called the dottom rock. '

In many cases a vein of ore exhibits what is called a pinch and shoot structure. The meaning of these terms.
is evident from Figs. 47, 48, and 49. , ‘

The best examples of the simple shoot structure are the Hurdtown mine in New Jersey and the Forest of

Dean mine in Orange county, New York.

The pineh and short structure is more common; it is finely exhibited

a The word ““vein” is used in these notes in accordance with the custom of the New Jersey geologists (see Geol. of N. J., 1868,
P 538), as there seems to be no simple word that so well describes the general shape of these upturned, highly metamorphosed beds.
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in the large veins at Mount Hope and Hibernia. A single ore-shoot is in some instances prodiiced by the perfect a
development of the pinches on either side, resulting in reducing the ore below a workable thickness, if not in
cutting it out altogether. But in other cases, as at the two mines above mentioned, the ore apparently lies in the
trough of a narrow cynclinal fold. (See Fig. 1, p. b.) ’

The ore is & mixture of magnetite, hornblende, guartz, feldspar, mica, pyrite, and apatite in varying proportions,
though all the above-named minerals are not always present in a single specimen. Hornblende is the most persistent

SW Juterop, Swuyface. ® NA

<«

T1¢. 44, —LONGITUDINAL $SECTION IN PLANE OF DIP, F1c. 45.—(CROSS BECTION AT A—B, €

associate of the ore. Quartz is often present in small granales, as well as in massive form. Pyrite (or pyrrhotite)
is very rarely entirely absent, and is so plentiful in the ores from some of the mines as to necessitate their being
roasted before they can be used in the blast-furnace. Apatite in the form of light-greenish colored granules ig
common in many of the ores, especially in those carrying a high percentage of iron. Calcite in thin layers on
fracture planes is sometimes present.
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When mueh mica is present the ores have a laminated or schistose structure, and a similar structure is also
sometimes occasioned, but in a less marked degree, by the hornblende. When free from foreign intermixture the
ore often has a cubical fracture. In texture it varies from finely-granular to very coarsely-granular. The latter
variety, locally kuown as *shot-ore?, is very fragile and breaks up on handling into grains abount the size of large
buckshot. . '
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I'ra, 47,~LONGITUDINAY, SECTION. Frc. 48,—CROSS SECTION ON LINE A-—B.

Note,.—The vein of orevis generally relatively much thinner at the pinches than is indicated on Fig., 48, The ore is sometimes
completely “cut out” by the walls coming together,
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a Although ores showing all varieties of texture and containing their mineral constituents in all proportions are
often met with in the same mine, the prevalent character of the ore from each deposit is usually quite constant. A
person familiar with the New J ersey ores can a8 a rule tell, on examining a pile of ore, from whence it came,

¥1G. 49.—IHORIZONTAL S8ECTION ON LINE C—D.

b For convenience in reference, Professor Cook, in the Geology of New Jersey, 1868, divided the range of Archean
rocks into four parallel belts. A brief description of these belts in the Annwal Leport, ele., for 1879, is as follows:

RaMAro BELT,.—This belt begins near Peapack, in Somerset county, and extends on in a northeast direction by Pompton to the state
line, and, in New York, to and boyond the Hudson river, It is about 2 miles wide at the southwest, and at the New York line its width -
is b miles. Mine mountain, Trowbridge mountain, the low mountains between Danville and Boonton, the mountain extending from
Boonton to Pompiob, and the Ramapo mountain, are all in this belt. Its southeast border is defined by its meeting the red sandstones
and conglomerates of the Trinssic formation. Its northwest border is marked by a characteristic white, crystalline limestone, containing

¢ gerpentine, in grains, in large masses, and in fibrous forms, known as chrysolite. Thero are outerops of this limestone near Mendham, at
Turkey mountain, north of Montville, near Wynokie, near Monks, and at the 01d Blue mine, Ringwood. .

Passa1c BeELT,—The Passaic belt is the next belt to the northwest, and the line just described is its southeast boundary. It begina
at Clinton, Hunterdon county, at the southwest, Its breadth is nearly uniform and is about 5 miles, It is bounded by the red sandstone
C and conglomerate of the Triassic age from Lebanon to Peapack., Nearer Clinton the magnesian limestone adjoins it on tho sontheast
and south, The northwest border is marked by a continuous valley. This valley beging at. the Spruce run, north of Clinton, where its
first eastern braneh comes in, and follows up the valley of that branch and over into German valley. "Thence the Berkshire, Longwood,
and West Milford valleys are the partsof this long depression. No erystalline limestone has been found in this belt, but it is distinguished
by its rich mines of iron ove.

MUsCONETCONG BELT.—The valley above described, as far as it goes sonthwest, is the southeast boundary of this belt. From the
Spruce run to the Delaware river it is Lordered by the newer limestones and sandstones. The northwestern boundary is marked, as it
runs from the Delaware, by Lower Harmony, up IIarker's hollow, and over the mountainous divide near mount No More to Oxford
furnace; thence up the valley of the Pequest to Vienna, and then up Bacon creck to Warrenville and Allamuchy ; along the east foot of
Allamuchy mountain and east of the Cranberry reservoir and the Roseville iron mine to the high dividing ridge between the streams
running into the Musconetcong and those running into ihe Wallkill; from this divide it descends into the valley of the Wallkill and
follows along the cast Lorder of that valley Ly Franklin, Hamburg, and Vernon to the New York line, Musconetcong, Pohatcong,
d Solooley’s, Hambnrg, Wawayanda, and other mountain ridges are in this belt. Itends near Newburg, in New York. Itis 6 to 8
miles wide, including several long valleys of magnesian limestone, No crystalline limestone has been found in it, in which respect it
differs from the belt next adjoining it on the west. -

PrquesT BELT.—In the Pequest belt are included all the Azolc rocks northwest of the boundary-line just deseribed. Itextends
across the statoe from the Delaware to the New York line, Its northwestern edge is overlaid by Paleozoic rocks. Marble, Scott’s, Jonny
Jump, and Poehuck mounteins arve in it, Its greatest breadth is about 3 miles. Crystalline limestone is very abundant in this belt, and
it is also characterized by its rich zine mines and by its iron ores containing manganese.

The following table shows the relative importance of the above-described belts as sources of magnetic iron ore:

. . Number of | Total pro-
- Belt Number of |mines worked| duction of
. openings, in censns ore, consus

year.(a) year,

Net tona,

RAMADO wvncnvrrerevarennnaiannns 15 B 1, 646
Passaio covenevnineecnaans SETIPE 115 57 540, 495
Musconeteong .ooovvieocvinrenan. 180 41 140, 084
Poquest ccveesieriionanaen ooiy 42 12 © 06,104
T 302 112 739, 369

¢ Nine mines numbered in this column produced no ore in the census year; the work done was chiefly explanatory.

The Passaic belt produces over five-sevenths of the total output.

£ Fig. b5 (on page 163) is a map of a group of mines near Dover, Morris county. The area covered by the map is
about 11 by 25 miles. The production of the mines within this area in the census year was—

Net tons.

Passnic belt (MOrris COUTEF) - vevnneseernenereeennn 498, 928
Musconotcong belt (Morris and Sussex counties) .. 60, 208
oAl eneune et iniacaierercreemeamanraasan 559, 224

or o'ver three fourths of the total output of the state.
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Counting thé Oxford Furnace group of mines, the Mount Hope group of mines, and the Ringwood group of a
mines each as one mine, (a) there are 25 mines which produced in the census year over 10,000 tons of magnetic ore
each. The total output of these 25 mines for the census year was 585,608 ret tons, or over 79 per cent. of the total
" output of the state.
Mines which were idle throughout the census year may generally be considered as either exhausted or as too
small to pay for working, In a few cases, however, a mine has been abandoned becaunse the ore contains too much
" sulphur, and in one instance at least on account of the presence of 10 or 12 per cent. of titanic acid,

In sampling the mines it was found convenient to follow the belts previously described. The Pequest belt
wag visited first, and the mines within its limits will first be mentioned, beginning with those situated in the
southwestern part of the belt.

Many small mines were reopened in the early part of 1880, and were only worked for a few weeks. With but b
few exceptions samples were taken only from those mines which were being worked when visited.

The numbers attached to the mines refer to the map (I‘]g b50). Fig. 55 shows the location of the mines near
Dover, on a map of a larger scale. '

PEQUEST BEL’I‘.

In the southwestern portion of this belt, in Oxford and Hope townships, Warren county, a great deal of exploring
has been done at different times, and twelve “mines” have been opened. From but four of these, however, viz, the
Schuyler (1), the Roseberry (2), the Pequest (3), and the Hoagland (4), was ore raised during the censuns year. The
total product from the four mines was 950 tons. The ore was not sampled.

The Kishpaugh mine (5), in Hope township, 2 miles northwest of Danville, on the Jenny Jumyp moun‘tmu, is ©
the only mine on this portion of the belt that has been successfully wronght. It was opened in 1871, and has
yielded fully 81,200 tons of ore, including 12,710 tons raised in the census year. The mine is entered by two slopes,
the one 246 feet long and the other 216 feet long, both driven on the foot-wall of the vein. The strike of the vein
is northeast and southwest, and the dip is toward the southeast at an average angle of about 85°. At the bottom
of the workings the ore is reported to be between 8 and 10 feet thick, but owing to the decomposed state of the
hanging-wall part of the ore is left on the roof, On exposure to the atmosphere the ore soon softens and crumbles
to an earthy powder. It is but slightly magnetic. A remarkable feature of the mine is the extent to which the
wall-rock has disintegrated. Lagging is necessary along the slopes for a considerable distance from the surface,
and even at the bottom of the mine very careful timbering is required. The rock from the mine soon falls to powder
on exposure to the air. : d

The following analyses show the character of the ore: '

No. 06, No. 97,

Per cent. | Per cent.
Motalllo Iron...ovvacneeraneses 49, 08 54,71

Phosphorus ... 0,036 0. 036
Sulphur ... 0,755 0, 642
Manganese ... Present. | Present.

Titanio acid Prosent. Present, e
Phosphorus in 100 parts ivon... 0.072 0. 006

Sample No, 96 ig from a pile of 200 tons of ove from the northeast slope. Sample No. 97 is from a pile of 100
tons of ore from the southwest slope. The ore in both piles was mostly fine material, apparently a mixture of
magnetite, hornblende, mica and chlorite (). Only a few lumps of solid ore could be found in each pile. A lump
from the pile represented by sample No. 96 consists of magnetite and green hornblende in roughly parallel and
alternating layers. Small erystals of pyrite occur distributed through the specimen. Part of the hornblende has
weathered to a brownish color, A specimen from the other pile contained greenish-brown miea.

The mine is worked by the Orane Iron Company, and the ore is sent to the furnaces at Oatasauqua,
Pennsylvania, via team to Pequest (9 miles), thence by. rail.

Northeast of the Kishpaugh mine, along the top of the Jenny Jump mountain, in Hope and Independence
townshlps, numerous exploration shafts or test-pits have been sunk on lines of magnetic attraction in search of £
ore; but, so far as the writer could learn, no deposits had been found sufficiently large to pay for working,
although from some of the shafts several hundred tons of ore have been raised. According to analyses published
in the annual reports of the state geologist, samples (specimens ?) of ore from this district contained 49 to 63 per
cent. of iron ; 0.006 to 0.370 per cent. of phosphorus, and 0.65 to 2.74 per cent. of oxide of manganese.

East of the Great Meadows, which lie at the foot of Jenny Jump mountain, and near Warrenville, in Allamuchy
township, several lines of maguetic attraction have been traced out and shafts opened thereon. At one of tliese

& In the table oi page 148 these groups figure cach as three mines, but on the census schedules the output from the several pits is united.
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‘‘mines” some work was done in the census year toward driving a tunnel into Allamuchy mountain, from the a
west shore of Allamuchy pond, in order to cubt a vein of ore which outerops on the mountain top, No ore was
mined however.

Northeast of the “Livesey’s Tunnel” mine, above mentioned, and abont 2 miles west of Cranberry reservoir, is
the old Glendon mine. The ore oceurs in crystalline limestone and contains a large amount of garnet. The mnine
has been idle for many years. Beyond the Glendon some work was done during the census year at the MoKean (6)
wine, in Byram township, Sussex county; but only 224 tons of ore were raised. The mine was opened first in 1873,
and has produced in all about 1,000 tons of ore. It is owned by John McKean, and was worked under lease by
Clarkson, Bird & Son.

The Roseville mine (7), in Byram township, about 3 miles southeast from Andover, was reopened by its owners,
the Andover Iron Company,in February, 1880, after having been idle for eight or ten years. Themine was described T
in the Geology of New Jersey, 1868, and has changed but little since. The workings form an open eut 700 to 800 feet
long, 30 feet wide, and 25 to 50 feet deep, with very irregular walls. The pit had been only partly freed from water
when visited. -Ore was being mined from the southwest end of the pit only, and chiefly, too, from the west wall.
This wall i8 a crystalline limestone. The east wall is gneiss. The character of the ore changes greatly in the
different parts of the pit. A sample taken to represent an average of a pile of 50 tons of sorted ore (ready for
shipment) contained-—

- No. 820.
Per cent.
Motallio Iron «ovmevivnieeie i cmciee i anan 53.02
Bulphur. cvoviiiiiii e v e aan e 0.018 ¢
PhoSPlOTUS ..o iniertiinaariarencenceianias 0. 085
Phosphorns in 100 parts fron.....eeeeniins, 0. 085

The ore is teamed to the Sussex railroad and thence shipped by rail to the company’s furnaces at Phillipsburg,
The mine produced, in the census year, 1,347 tons of ore. The total prodnction is estimated at 67,000 tons,

The old .Andover miue (8), 1 mile northwest of the village of Andover, in the township of the same name, has
becn idle for many years. But in the spring of 1880 Messrs, Williams & Co. Jeased the property and opened the
Sulphur IHill mine, immediately northeast of the old Andover workings. The accompanying sketch (Fig. 51)
represents a plan of both mines, and shows also the location of the samples of ore taken. Themineis deseribed with d
& great deal of detail in the Geology of New Jersey, 1868, One of the peculiarities of the loeality is the occurrence
of specular hematite, and a great number of different minerals associated with the magnetic ore. Mr, Wurtz found:
Garnet, willemite, manganese, caleite, blende, fluorspar, galena, cerusite?, chaleopyrite, malachite, azurite, magnetite,
tale, mica, hematite, calamine?, limonite, pyrite, hornblende, apatite, epidote, pyrrhotite, and feldspar. The workings
on Sulphur hill consist of an open pit 100 feet long by 50 feet wide and 85 feet deep, entered by a tunnel on a level
with the bottom of the pit. Through this tunnel the ore and rock are taken ount on tram-cars, and the water drains
naturally, so that at present no machinery is required. The samples of ore collected yielded, on partial analysis—

[ No.o0l  No.80% | No.soz. | No.det. | Mo sos, ‘; No. 306,
! | Dor cent. i I’er cont, Percent, | DPercent. , Poroent. Par cent,
Motalle bron . caveneiiine. 42,63 36,01 92,78 62,31 63, 62 41. 60
B TLE) ITE) 1 P ! 0.024 i 0,022 0,100 0,001 a.018 0,110 .
Sulphur oooen veniiinianaen l 2200 2,527 0,270 0. 59 0. 067 0,071 €
Manganese ... vemeveencnaes | Present. ' DPresent, ! Proment. | Presont. | Presont. | Prosent.
Titanicneld «oooomviianon. Pregent. | Present, | Present., | ITresent. | DPresent. | Dresent.
Phosphorus in 100 parts ivon.. . 0. 050 | . 060 0. 906 I 0. 002 0. 028 0. 205

Sample No. 301 consisted of a series of chippings taken around the north and west sides of the Sulphur Hill
pit. The ore containg garnet, pyrite, and pyrrhotite in considerable quantities, while numerous other minerals aro
often found associated with it. The mugnetite is in coarsely granular bunches and in fine intermixture with the
garnet, which latter forms an essential part of the mass and gives to it a reddish color. Some pieces of the ore
contain green hornblende in place of a portion of the garnet, but the garnetiferous ore forms the chief ontput of £
the mine. Sample No. 302, from 80 tous of “cobbed? ore on the dock, was taken to represent the average run of
the shipping product of the mine. The ore was all mined in the main pit. Sample No. 303 was taken from sevoral
“stringers” of soft brown ore, which occur near the outerop of the magnetite, and often penetrate tho latter to &
depth of 8 or 10 feet. The ore hag evidently resulted from the oxidation of the magnetite along cracks and fissures
which have admitted the surface drainage. Commercially it is of little importance as the total amount is small, but
its comparatively high percentage of phesphorus is noticeable. Sample No. 804 is from a smuall opening on the hill
oast of thoe north end of the old Andover pit. The ore is very strongly ‘magnetic, and pieces of it exhibit polarity
to a marked degree. The vein is about 3 feet wide. Sample No. 305 is from an old pillar near the north end ot
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the Andover pit. The ore givesa purphsh strealk, and,its powder is readily takenup by the magnet; butit affects a

the compass-needle but slightly. If this sample represents the ore from the old pit it explains why the Andover

iron was 8o highly prized. Sample No. 306 is from a small opening west of the old pit. A couple of men were at

work here, and a few tons of ore were on the bank, but no ore had been shipped. The ore gives a reddish-brown or

purplish streak, and soon disintegrates and fally to powder on exposure. The powder is largely taken up by the
magnet. Sample No. 302 was subjected to complete ana]yms, with results as follows:

No. 802, No. 802,
. Per cent, Per vent.
. [ T R, eamantesssicanemeann 21,86 Phosphoric Acid. cyuecurcnesnvnrieariirmenaaranns 0, 051 b
Iron, Protoxitle veeevsuvesaeiannnscnuncianeenn 15.42 Titanicacidl. «ovveriiesenranana.. e emaneas 0,13
Iron, peroxido ......... g 82, 66 ILygroscopio Wator ..o .ccveeueicarirercenann 0.12
ATIMIRA. e ccviimie i s vt e e 8.07 Water of composition. oo vviiieraiienieaaaana 0:83
Manganese, protoextde. cee o oooocennmnienen . 0,82
TAIO «evvvs verrerererneennsnsveesa seeeeneens 18,57 Total oo 100. 031
VABNESIA «vewnmrnaenernneaannseannareanssan 0.16 ) . . .
. Trom, QSTIPLIAG weveeenmennensmemenes oo, 4,590 Per cent, of insoluble silicious matter ........ ) 23.07 .
Zing, SUIPhide «oevt i v e aenaaan 0,24 -
Niclkel, SUIPRIAD -+ c.ereereaeeereraeerereeens 001 || SHHOE -eee 2.8
CODAM, BUIPUIAL +oneeevemaremmseeeneeeemseann. oot f ARBE - 1.08
Copper, sulphide. . coieereee et v arannnens 0.12 TAMO ovveeencs e 0.5L
1 S PP Trace, Magnesin 0.16
POLRBEL oot eeeee s seteeses s se s soeanes 0.05 POMSAR. - e 0.05 c
| Carbonic acid....coiiiinivrririireenenmneeenaa, 1.58 1 23. 66

The ore is chiefly used in the company’s furnace at Ohester, New Jersey. Before being charged into the

furnace it is roasted in Taylor’s patent gas-kilns, A sample was collected from 100 tons of the roasted ore, and
contained— , ' ‘

No. 847,

Per cent.
Metalliciron. coeereerriiineniinanioniinn. 40,63
PhoSPlIOTUS uucas csnsrncncannersaiornnsene 0.020 d
Sulplitr cevenevnnnnnn rernere e 0.786 '
Phosplorus in 100 partsiron.........oeeese 0.043

Before the close of the census year 15,201 tons of ore were shipped from the Sulphur Hill mine. The total
product of the Andover and Solphur H111 mines together is estimated to have been in the nexghborhood of .
400,000 tons.

Near Franklin furnace, in Hardyston township, Sussex county, are two mines known as the Hill mine (10)
and the Pike’s Pealk or Furnace Vein mine (11), respectively. The first-named is south of the furnace and is in
gneiss, while the latter is in erystalline limestone. Openings have been made along the Hill Mine vein for a distance
of about a half-mile, and on both sides of the Wallkill river. The preseént workings are sonthwest of the previous e
ones, and were begun in the summer of 1879. When visited the shaft was about 60 feet deep, and from the bottom

the ore was being stoped out in either direction. A sample from a pile of 1,000 tons of ore at the top of the ghaft
yielded on analysis—

No. 807,
Per cent.
Metallic 1ron. coaurrvrecriamenrraoirareaans 27.88
PhoSplOTTS. «eu e s memeeeeceaiee e sanans 0. 045
101511181 PP pan 0. 267
Phosphorus in 100 parts iron. ceeeeeennnn.. 0. 161 . f

The ore ig an intimate mixture of magnetite and dark-green hornblende, and is somewhat deceptive on this
account. It appeared to be richer in iron than is shown by the analysis. The Pike's Peal or Furnace Vein
mine (11) is on the hill north of the Wallkill, and is but a few rods distant from the celebrated veina of zinc ore
(franklinite, willemite, ete.) for which this region is famous. The ore-mass is in the form of a shoot, dipping to
t#8 southeast at about 550, and pitching to the northeast. The slope on the foot-wall is 250 feet long, but at the
bottom the ore has pinched out. All the ore now being mined comes from a level about 100 feet from surface and
northeast of the slope. Here the ore is concentrated in two bands, the centers of which are about b feet apart,
On either side of the center of each band the mass gradually grades off from a magnetite with calcite to a crystalline
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a limestone with magnetite, the grains of magnetite always being arranged in lines parallel with the walls of the

A sample taken from 150 tous of the ore at the furnace contained:

mine. The width of the stope is from 6 to 8 feet, and perhaps, on an average, 4 feet of this goes to the furnace.

No, 808. No. 808,
Per cent. Per cent.
BUIPhUL ccciin i i 0,439 Carbonio a0il. ... ovvrveieanevinmnarennrennoean, 22, 25
Phosphorns 0.033 Phosphorio neil. coe cenernintneinansmnrceean., 0. 077
Tron, metallicsaeeesviiierierocsaanasnatsunecnns 33,15 L6010 11 1 £ TP 0.98
Phogphorus in 100 parts iron cevcvenacenineian 0. 099 Hydroscopic water : 0,06
b ==mememmll Water of composition. . ... eeeeassens [ 0.18 R
SIUCQ oe cermnbrnas s 1.0 TOtA) oo cveverinnsranrennssaannanernnenns. 100, 007
Iron, protoxide 14.43
Tron, peroxido , 80. 69 Insoluble siliclons matter......ocvreerrvenn.- 2.41
AR e i 0,28
Mnanganese, protoxide ........... 2,80 167
Lime covevveceneuniiansinnnnncnas 17. 63 0.45
MAENOSIN cemvenirannereiren v nrnamsamseseaarnaas 7,53
0.19
Tron, disulphide ..o oiiiimiiiraniainrecans 0,780 0.08
Tron, arsenido (Fe ABy) «v.cevvecnnancnamarenaas 0.47
Antimony, sulphide (Sbz8a) cioceeaiiaaiinnn.. 0. 05 2,39
Copper, sulphido ..., vcvveenenvanneecernannnn . 0,03
R

The Hill and the Pike’s Peak mines belong to the Franklin Iron Company. The ore is used at the Franklin
furnace. During the census year the Hill mine produced 6,720 tons, and the Pike’s Peak mine 8,960 tons of ore.

MUSCONETOONG BELT.

In the northeastern part of the Musconetcong belt, the Centennial mine (12)

county, was worked for a few months in the census year by BE. H.
Wright. One thousand three hundred and forty tous of ore were
raised. The total yield of the mine is estimated at about 2,200
tons.

d The Welling, Green, Wawayanda, Williams', and Canistear
mines, all in Vernon township, Sussex county, were reopened in
the census year. A couple of hundred tons of ore were raised
from the Welling mine by M, F. Ten Byck, but no shipments were
made. The ore is reported to run low in phosphorus.

The Canisteqr mine (13) in the southeastern corner of Vernon
township, near the road between Canistear and Stoekholm, was
reopened in 1879, and 10,000 tons of ore were mined. When
visited, in March, 1880, the mine was idle, and the shafts were
filled with water. The Franklin Iron Company owns the mine.
€ A sample collected at the Franklin furnace from a

pile of 350
tons of the ore yielded on partial analysis— :

No. 310,

' Per cent,
Motallie iron. coveeviiiiiicaianearnnnnien, 35,88
Phosphorus 0. 084
Sulphiin . oaiines et crra e s 0. 942
Phosphorus in 100 parts iron. ..., e, .o.i.. 0, 237

The ore ig very silicious.
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The ore is all shipped via the Ogden Mine railroad to Lake Hopatcong, and thence by lake and the Morris a
canal to furnaces in Now Jersey and Pennsylvania. Shipments are made only in the snmmer season.

' The Davenport mine is on a shoot of lean ore, which pitches toward the northeast at an angle of about 350,
The walls are almost vertical, and are quite smooth and solid ; so that, although the pit in the northeastern end is
165 feet deep, and is open to daylight, no pillars have béen left, and very little timbering is required. At the stope
the vein is 6 to 8 feet wide. The ore is raised in buckets, but the men enter and leave the mine on the incline

-formed by the “hbottom rock” of the shoot of ore. The chief gangue of the ore is colorless quartz, which often forms
B0 per cent. (by volume) of & lump. Pyrite is present in small guantities. A sample was taken from a pile of
200 tons of ore on the railroad dock, and contained-— '

No. 814,
b
Per gent.
N Metallio 1100 veeeeviiinanvennieaiaiiiiianas 47,76
I’hosphorus.; .............................. 0. 898
1005 1) F 1 0,208
Phosphorus in 100 parts iroa cevevericnnn.. 0. 838

The mine is worked by Atkins Brothers, under lease from the owners, the Sussex Iron Company. The ore is
shipped to the lessees’ furnaces at Pottsville, Pennsylvania. During the census year 1,120 tons of ore were mined.
The mine was not, however, reopened before the winter of 1880, It had been idle since 1873.

When visited, the Old Ogden mine was idle, but it was afterward reopened by its owners, the Coplay Iron ¢
. Company, and 2,464 tons of ore were shipped from it before May 31.

The Roberts mine is owned by the Ogden Iron Company, and is now worked by the Allentown Rolling-Mill
Company. The mine was reopened in June, 1879, The production of ore in the census year was about 16,800
tons, There are two shafts to the mine, about 130 feet apart. The northeast shaft, through which all the ore is’
raised, is 270 feet deep ; it starts from the surface nearly vertically, but following the foot-wall of the vein, flattens
at a depth of 75 feet, the vein being there bent toward the. hanging-wall, pinching down to 18 inches in width.
Below this pinch the walls dip at an angle of about 65° to the southeast, and at the present level the vein is about

15 feet wide. Stoping is progressing both east and West from the shaft. Samples taken across each stope yielded
on partial analysis— \ .

No, 312, No. 813 d

Per cent, | Per cent.

Motallio 100 .....evrrrrnnn... 03, 91 64,92
Phosphorug.... veieireatonmsen 0.613 0.746
Bulphir..cvoeeiroiiiiniinsnnnn. 0,188 0.105

Phosphorus in 100 parts ivon. .. 0. 050 1.162

Sample No. 312 is from the east stope, about 30 feet from the shaft. Sample No. 313 is from the west stope,
about 50 feet from the shaft. Both stopes are on the same level, about 270 feet below surface.

The Pardee mine adjoins the Roberts on the northeast, the two mines being on the same shoot of ore. Between
the shafts of the two mines the shoot pitches under a “cap-rock”. The Roberts shaft starts from the surface in e
ore, while the Pardee shaft was sunk through the cap-rock before the ore was reached, The Pardee shaft is 300
feet deep, and at the stope, 60 feet northeast of the bottom of the shatt, the ore is reported to average 20 feet in
width. The shaft is within 10 feet of the property line, so there is of necessity but one stope in the mine. A
sample was taken from a pile of about 2,500 tons of ore stocked at the mine, It yielded on complote analysis—

No. 811, No. 811,

Per cent, Per cent.
BUIPHUD vvenrivnnnieiirionnreaeie i, 0.118 Phosphoric acid «.vvvuennn. errimesnaarann, 2. 444
B TVTS)0) 10) 41T N 1,087 Titanle aedd vooaen et e 0,00 £
Tron, metallio..ceune e iirniiras vameenaan 69. 23 Water of composition .....o.oeo.. s 0,88
Phosphoruns in 100 parts {rom.............. 1,801 N "‘1‘ 0‘ 0'35’
?:‘1:;'&1;1; toxi de """""""""""""""" 22 gi Por cent. insoluble siliclons matter ........ 9,00
Tron, peroxide..........n 66,87 Silicia . e 7. 63
ATUDHRA et e 3.08 A]ummn. (with a tmce of iron oxide) ....... 199
Manganese, protoxide .......eveceoiiaii., 0.34 TATI® v avmmneernnsameernammrommnnesnnonmenan 0. 04
P 4.00 MOENOBIA . .evtveineeinemnevenevnrnoanenes 0.02
Magnesif . .oourineiiniiiiaceciien e, 0,27 ) .
Trom, diabIphIge cw-vvorvvereenerenesssaene 0.212 TOAL conamnmrremane e 0.68
Carbonio 80Id. ivvanviavinnnrerannennneenes 0. 06
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a  The Pardee mine is owned by the Ogdendron Company. Itis now worked by the Musconetcong Iron Company,
and the ore is used at Stanhope. During the census year 8,089 tons of ore were mined.

About 4 miles due south of the Ogden mines and 3 miles northeast of- Woodport, at the head of Lake
Hopateong, is the Ford mine (18), in Jefferson township, Morris- county. It is owned and operated by the
Musconetcong Iron Company. A spur-track from the Ogden Mine railroad passes the mine, and the ore is shipped
to Stanhope via this railroad, Lake Hopatcong and the Morris canal, there to be used in the company’s furnaces.
The mine has two shafts. No. 2 (the northeast shaft)is 200 feet deep. The stope is 250 feet northeast of the
shaft, where the vein is 15 feet wide. I'ifty feet above this level a drift has been driven 150 feet beyond the stope.
AL the level of this drift, 4. e., about 150 feet below the surface, the vein has been opened for a length of about 760
feet. Shaft No. 1, now used as an auxiliary pump shaft only, is 150 feet southwest of No. 2, and is bottomed in
b the bottom r_ock of the shoot of ore. The bottom rock pitches toward the northeast at an angle of about 300, The
ore has been followed from the surface along the bottom rock and has practically been all exploited southwest of
the hoisting-shaft. ' ,

A sample of the ore was collected from the stock-pile at the mine. This stock-pile contained some 6,000 tons
of ore, part of which had been mined several years since. The mine was idle for two or three years previous to the
spring of 1879. The sample yielded on partial analysis—

No. 3185,
Per cent.

c Metallio 1r00..cen s ireecrisrsanseceannruans 50, 70
PhoSPROIUS vneernvenrvemmmceomanensacmenns 0.313
Sulphur ...... E 0,753
Phosphorug in 100 parts fron. ..cc.oovvrens. 0. 617

The ore is finely granular, and contains hornblende, pyrite, and apatite, During the census year 17,684 tons
of ore were shipped from the mine.

Less than two rods east of the shoot of ore now being worked, is another and parallel shoot, known ag the old
Glendon vein. Yt was from this that the first ore was raised, the westem shoot having been dlscovered by a drift
from the old mine. No work has been done on this vein for ma’ny ‘years; but when thelocality was visited, an old
shaft, 200.feet northeast of No. 2 shaft, was being repaired preparatory to resumin g mining. At the bottom of
d this shaft the vein is 3 feet wide, The ore is pyritiferous.

The Seofield wine, owned by the Crane Iron Company, is believed to be on the Glendon vein, 1t lies adjacent
to the Ford on the northeast. It has Deen idle since 1874

The .Dodge miné (19), 1 mile southwest of the Ford, was, like the latter, idle for some years previous to 1880.
The pumps were started in January, and when visited the mine was dry and the shaft was being repaired, preparatory
to resuming mining operations. The mine is owned by William E. Dodge, jr., and is worked by the Weldon Iron
Company. Before May 31, 358 tons of ore were raised. The structure of the ore-mass is similar to that at the
Tord mine. The pitch of the shoot is the same (30°), and the only exceptional feature is that the vein dips to the
northwest., The hoisting-shaft is 165 feet deep and is bottomed in the bottom rock of the shoot, along which the ore
has been worked from the surface. Descending along the bottom rock, at a point about 230 feet from the foot of
€ the shaft, the cap-rock makes a sharp bend downward and apparently cuts the ore entirely off.

Exploration into the foot (east) wall at this point resulted in the discovery of another shoot of ore, separated
from the first one by 10 to 12 feet of rock. Judging from the size of the chamber this second shoot must have been
15 or 20 feet wide at the point where it was broken into. But toward the southwest the walls come together and
the vein narrows to about 8 feet. A dritt has been started from this chamber southwestward, and the only ora in
sight in the mine, exeepting on the floor at the bottom of the incline, when visited, was in this drift. A The occurrence
of two parallel shoots of ore near together is a peculiarity of this district. The most perfect example of thig “twin?
strocture is seen at the Weldon mine. .

Aliout 3,000 tons of lean ore mined several years ago were stocked on the railroad dock at the mine. Iu the

process of loading this ore the rock is sorted oub. A sample was taken from 4 car-loads of ore ready for shipment,
f and contained—

No. 816,
Per cent,

MetAlliOIT0U e c et vart e vmarmare e avanne. 50.70
o T3 104 L A 0. 168
T3] 0,443
Phosphorus in 100 pares iron. .eccevveo.n ... 0,331

About; one-eighth of a mile west of the mine, and near the Ogden mine railroad, a shaft is being sunk on a line

of magnetic attraction. The shaft is 60 feet deep, and at the bottom the vein is 3 feet wide. In appearance the
ore is similar to that from the mine. ‘

@
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The Weldon mine (20), 1 mile east of Woodport, was also reopened‘in the winter of 1880, after having been idle a
for six or seven years. In the census year 1,276 tons of ore were raised. The mine is the property of William B,
Dodge, jr., and others, and is worked by the Weldon Iron Company. The ore lies in two shoots, which piteh toward
the northeast at the same angle (30° to 320), and slightly approach each other as they descend. At the shaft, 80 feet
below the surface, the shoots are 29 feet apart, while at the stopes, about 200 feet northeast of the shaft, measured
on the bottom-rock, they are separated by but 7§ feet of rock. Both shoots dip to the southeast, at an angle of 750
to 80°, The height of the shoots, i. e, the normal distance between the bottom and cap rocks, is about 30 feet.
The stope in the west shoot is 3 to 4 feet wide; in the east shoot, 4 to 5 feet wide. The track is laid down the east
chute, and the mine cars are switched at the bottom of the mine mto either stope, the rock between the shoots being
cut through to allow of their passage.

The ore is a finely- to coarsely-granular mfbgnetlte, with quartz and hornblende. A portion of the oreis b

< ghotty”, and resembles the Hurdtown ore. A sample was taken from a pile of abont 300 tons of the ore at the
mine and yielded on analysis—

No. 817.

Per cent.
Motallic Iron «ovvnevimneninn i 54, 80
RETTE) 1DITH) o T PPN 0. 654
S 100 4 1 0. 266
Phosphorus in 100 parts iron cavvueeunnes. 1. 010

The Hurdtown mine (21), located three-fourths of a mile southwest of the Weldon and 1 mile soutbeast of €
Woodport, in Jefferson township, Morris county, is one of the largest deposits of ore in the state, ILike all the
large mines, it is an old one, It is the property of the Hurd heirs, and is worked under lease by the Glendon Iron
Company. The ore is used in the Glendon furnaces, in Pennsylvania. From January 1, 1870, to December 31,
1878, over 251,000 tons of ore were raised from the mine. The total production is estimated at over 500,000 tons.
In the census year 29,232 tons of ore were mined. The mine was fully described in the Geology of New Jersey,
1868, but since the date of that report all the openings near the turnpike have been abandoned, and the present
operations are in the deep mine only. The form of the ore-mass is that of an immense pod.. The angle of pitch
averages 320, The height of the chute is about 90 feet; its width, at the present stope, is 35 feet, and it has been
worked for a length of 1,600 feet. As described by the New Jersey geologists, the surface-workings (now covered d
up) clearly showed this ore-body to lie in the axis of a narrow synclinal fold, the bottom-rock being the inverted
arch of the fold. (See Fig. 2,p. b.)

The skip-road is laid on the bottom-rock. The walls are nearly vertical, except near the bottom of the shoot,
where they gradually approach each other and form the bottom-rock. Along the upper ridge of the shoot the ore
is lean, and is left in arch-form to support the roof. The walls are solid, requiring only an occasional pillar and no
timbering. ‘Water is not troublesome. Altogether the conditions for winning the ove cheaply appear to be most
favorable. The Hurdtown is one of the few New Jersoy mines worked without interruption from 1873 to 1879,
About 30,000 tons of ore were stocked at the mine in April, 1880. The ore is as a rule coarsely granular; much of
- it is “shotty”. [t has a Dblue-black color, metallic to submetallic luster, and is generally free from foreign
intermixture. Some specimens of the ore have an irridescent coating., A sample taken from 17 car-loads (about

110 tons) of ore ready for shipment yiclded on complete analysis— ~ e,
No. 818, No, 318,
Per cent. Per cent.
BUIphur coeeiniiiiriiiasee i i ieianes 0, 169 THANIE 80I0 o ev et e 0.14
I’hdsphorus ............................... 0.190 Carbon in carbonaceons matter........... 0,03
Tron, Mmotallio.cvauvennreirerrseecrevanans 606. 02 Hygroscopic WLeT «.vvreaiicvancaieneine. 0.05
Thosplorus in 100 parts ivon....cvvenuanas. 0. 255 Water of compaosition weereeneeniiiiiiiin 0.2¢
S T 4,08 ToObA] vamennvemrrmmicneriaaisnnaiansns 09, 708
Tron, prutm.cide """"""""""""""" 20.78 Por cent. insolable.silicious matter....... 5. 86 f
Irom, peroXide ... eeravecuenarosnnioane, 01,13
Aluming ... ceveraiocenina s SR L73 BICA . cvvr e meves tevrrarere e amaaas 4,00
Manganese, protoxide .......ccoveneinani. Trace. 7 13 1 T O 0.17
LAMO vuuerinenrs ceeemmamnenssmannenaneanne B I | T DN 0,27
MAZNEBIY veensremanssmrainaeareasnans 0.43 MAENOEI .o arewesannnmennernn menasmmnnn 0.17
Tron, Aisulphide . .oocvvveiiiioriirannniens 0.144 PP ORI e nmesamemm e am et cmaanr e mmaeans 0.3
Potagsr . cooeeineiiiaiiaiinei i iae e 0.03 O+ o cvee e v e e mane et aneenaanaaes 0. 09
T L LLTr 0.00 || Trom, ProtoXid eeueneesvesvnerennreon - 0.58
Carhonio 80id. .o ceeeneiicaii i er e 0. 26 . ——
PLOSPUOTIO BEIL - v rvnareaeerraeens veneeres 0.880 Total onreeeennnaiennn e e 5.87
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a  The Sickles mine (22), in Sparta township, Sussex county, 24 miles south of the village of Sparta, was opened
in 1870, It is now leased by the Blooming Ridge Iron Company. All recent work has been done in a shaft 500
feet southwest of the old mine, which was abandoned, as the ore there lies in thin seams between seams of rock ;
and it did not pay to mine it. The new shaft is 60 feet deep. At the bottom of the shaft the vein of ore is 3 to 4
feet wide. A sample of the ore from a pile of about 50 tons at the top of this shatt contained—

No. 319,
Per cent.
Motallio fron cevcviiiiiiaiiaeiiiiiiiea 38,11
b BUIPHUL ¢ oricmnavnnreresrerocaruareaneanns 0. 976
PhoSPDOIUS.cnneesserransrmsrasrenranrsuans 0. 050
Plhosphorus in 100 parts ivonm ... .......... 0,131

The total product of the mine is reported at about 4,000 tons. Iu the census year 1,000 tons of ore were raised.
This latter was shipped to Stanhope and Secaucus, and was partly used for Bessemer metal.

Continuing in a southwesterly direction, the next mine sampled was the Wright or Budd mine (23), in Byram
township, Sussex county, about 2 miles north from the village of Stanhope. Ore was discovered here about § years
ago, and some work was then done toward developing the property., Work was resumed in October, 1879, by
Smith and Ruslin, When visited three shafts had been sunk to depths of 55, 60, and 30 feet, respectively. The
deepest shaft is between the other two. The strike of the ore is north 500 east; the dip is 30° to southeast. The
¢ wall-rock is much decomposed near the surface, and the ore, too, is partially peroxidized and has a reddish color.
The middle and the northeast shafts have passed through the ‘“red ore” into a hard “blue” ore, containing much
pyrite. To determine the effect of the partial oxidation on the sulpbur and phosphorus in the ore, two samples
were taken, one of the “red” and one of the “Dblue” ore. Below are the results of their analyses:

No. 823, No, 824,

Percent. | Percent.

MotalHoiron weeesviiiicnnianns 49, 88 47, 62

Phoaphorus, ceveeenieinarnannn. 0. 842 0, 521

Sulphur coiii e 1. 882 2,824
d ) Phosphorua in 100 parts iron .. 0.685 | 1. 084

Sample No, 323 was taken in the mme, from a breast of “red” ore; sample No, 524 is from a few tons of “blue”
ore from the northeast shaft.

The ovre is shipped to the Chestnut Hill furnaces in Pennsylvania. In the census yéar 2,016 tons of ore were
mined, The total yield of the mine is estimated at 5,600 tons. William Wright is the owner of the property.

Southwest of the Wright mine, and about 1 mile north from Stanhope, is a ridge or hill, locally known as Mine
hill. The western, southern, and southeastern slopes of the hill are completely honeycombed with small openings.
These openings collectively go by the name of the Hude or Stanhope mine (24), The tract of land is owned by the

Dickerson estate. The mine was worked in the census year by John M. Barnes. Two samples of the ore wers
e collected. They contained— .

No. 321, No. 822,

)

Per eent. | Per cent.

Metallio iron.avenvvereiannn.. 49,95 50. 28
SUIPHUT «.eeeeemenneeerennns. "0.178 1.220 |,
Phosphorus 0. 037 0. 067
Phosphorus in 100 parts iron. .. 0.074 0.118

Sample No. 321 represents ore from a small opening on the west side of the hill. The ore was much weathered,
Sample No. 322 is from a pile of about 500 tons of ore at Stanhope furnace, The ore came from various openings,
£ but principally from the large pit on the east side of the hill. The ore from this pit is an unaltered magnetite and
contains much pyrite.

Dmiug the census year 2,887 tons of ore were mined; it was shipped mainly to Stanhope. The total yield of
the mine is estimated at 29, 000 tons.

Passing southwestward along the ridge west of the Musconeteong valley, samples were taken from the Hgbert
and Bald Pate mines, in Mansfield townshlp Warren county, about 4 miles southwest from Hackettstown, and near
Mount Bethel.

The Hgbert mine (25) has been idle since 1876, Previous to that year several thousand tons of ore were mined,
and about 100 tons were stocked at the mme when visited. The vein is reported to have been worked to a depth
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of 130 feet and a length of 215 feet. Nething definite could be learned in regard to the width of the ore, and a
the mine was of course filled withwater., The ore contains a great deal of pyrite. The analysis of the sample
shows— .

l Ko, 100, *
} Ter cent.
Motallio fron . ceuineevaniiceiien i e, 47,87
B89 TTST: 31 1T0) o - SRR 0.418
SUIPIUL e e e ol 4. 010
Thosphorus in 100 parts iron ... 0. 882

The Bald Pate mine (26) is one-half mile southwest of the igbert, It had produced, up to 1876, 2,000 tons of b
ore, From 1876 to 1879 the mine was idle; but it was reopened in the fall of the latter year by H. J. Boardman.
About 150 tons of ore were raised, when work was again stopped. When visited, in February, 1880, the shafts
were filled with water. A sample was taken from a pile of about 75 tons of ore near the top of one of the shafts,
Much of the material in the pile was fine and earthy. The sample contained—

No, 90,
. Der cent,
Metnllledvon .ccvoiiiiiaiiiiiin e 64.10
PhosplloTUS «vemvenienanraanan PP 0. 089
SUlPhUT e it e 0. 025 C
I‘I:Gaphorus in 100 pm-ts L 0, 072

The Oxford Furnace mines (27) are located at Oxfmd I‘mna(-e in the northeast corner of Washington township,
Warren county, on the north slope of a spur of Scott’s mountain. Ore was mined here before 1743, ag in that year
a blast-furnace was pub in operation near the mines, The mines are, therefore, among the oldest in the country.
They are owned by the Oxford Iron Company.
LT \<\\\0 28 ¢ Their total produet is not known, but from 1869

reeiss. A {0 : . :

R C A w‘v";y"'% to 1877 the average annual yield was about
: TR 4 o I’ ¢t 23,000 tons of ore. In the census year 22,359

tons of ore were produced. Near the mines, d
‘ e 'llv'actar,

and under the same management, are two blast-
furnaces and a nail-mill, All the iron in the ore
is turned into nails within a mile of the mindes.
As shown by the accompanying sketeh (Iig. 53),
several veins of ore on the property Lave been
wrought. Though not parallel, three of the
veing worked have a general northwest and
southeast trend, thus differing from the usual
course of New Jersey iron-ore deposits. In this
they conform, however, to the stmtlﬁcmmon of e
the inclosing gneiss.

The Staley wine is the most northerly of the

- group. The vein of ore i3 now believed to be
exhausted.

: Abount 700 feet southwest of the Staley
shaft is tho New Mine shatt, and 400 feet north-
west of the latter the Welch slope ig situated.
The ore from two veins is raised through each
opening. In the New mine the veins ave called
the ¢“Car-wheel” or “red-ore” yein, and the
“New Mine” or “gray-ore” vein; and in the
Welelh mine they go by the names of the

: #Weleh vein” and the “Slope vein?. It is
believed that the slope is the extension of the OM—wheel vein, and the Welch the continuation of the New Mine
vein. But the continuity of both veins is interrupted by a *“crossing? of feldspathic (orthoelase) rock, and possibly,

too, by a {ault. .

The New mine shaft is sunk near the foot-wall of the Car-wheel vein; it is about 250 feet deep. A plan of

the mine, some 25 feet above the present level, from a survey made by Mr, William Seranton, is given in Fig. b4,
~ This plan shows the veins to be separated by from 15 to 25 feet of rock. West of the bottom of the shaft, that

is, in a direction toward the Welch mine, the ore in each vein is cub off by rock. This rock pitches rapidly toward
the east, and will probably be cut by the shaft at another level. Iast of the shaft the ‘‘gray-ore” vein has been

Oneiss.

mwavﬂ:

F16, 53.—8kETcy OF OXFORD FURNACE AND VICINITY, From map in Geol-
: oy of New Jersey, 1868,
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a worked at the level of the sketch for a length of 330 feet, and the Car-wheel yein for a length of 258 feet, The
gketch is chiefly interesting as showing the bend in both veins. At the surface it would appear from the map that
only the Car-wheel vein was bent, but at the level of the sketeh both veihs are bent, and continue, moreover,
nearly parallel beyond the bend. Between the bottom of the mine and the surface the Car-wheel mine was in
places 20 feet wide. It has narrowed, however, at the present stope to about 4 feet. The stope in the gray-ore
vein is 20 feet wide. Samples were taken from each stope, and contained—

No. 61, No. 02,

" - DPer cent. | Der cent.

b Meotallic Iron covuiesvesearennas 54, 84 89,54
PhOSPROTUB.uress sassensnaranss 0,161 0. 044

(211971 6117 SRR NS 0.225 0.758

MANEANOGEG covernmrsnseanannnns Prosent. | Prosent.

Titanic acid «ovvuneieeraniannas Present, | Present.

TPhosphorus in 100 parts iron .. 0,275 0,111

Sample No. 91 is from the Car-wheel vein. The ore is a finely granular to compact magnetite, and has a
peculiar purplish tinge of color. A hand specimen contained thin layers of calcite. Sample No. 92 is from the
“gray-ore” vein. This ore is carefully hand-picked before it iz sent to the furnace.

C

d

F1¢. 54,—PLAN OF THE NEW MINE, NEAR OXFoRD, Nuw JERsEY, IFrom surveys by Mr. Williaw I, Seranton,

The ore from the two veins is not kept separate. Two samplés were taken to show the run of the shipping
product of the mine, These samples contained—

No, 05. No. 830,

Per cent. | Per cent.

Metallio Jron .eveareriniiuanas 43.81 46. 60
Pliogphorius (eveecaierreravnnan 0,072 0. 095
. SUlPhOr «eviveceeraceenerenes 0.807 0.270
€ ' MADZANOEO carssnarrmvinnunenns Prosent. | Iresent.
Titanic acid cceeuvreeiennnnnn. Presont. | ..oeoeao.
- Phosphorus in 100 parts ivon .. 0.168 0. 204

¢

Sample No. 95 is from a pile of 75 tons of ore at the furnace. Sample No. 330 is supposed to be an average of
& weelt's output of the mine. It was collected as follows: A Dbarrel was placed near the road between the mine
and the furnace, and teamsters were ordered by Mr. Scranton to throw half a shovelful of ore from each wagon-
load into the barrel as they drove by. On the writer’s return to the mine the barrel was full. He was told that it
had taken about a week to fill it. Its contents were emptied onto the floor.of the engine-house, and a sample was
carefully taken from the pile. : ‘
£ In the Welch mine but very little ore was seen. No work was being done in the slope vein, and the ore in the
‘Welch vein was very much mixed with rock., Sample No, 94 was taken feom a pile of 100 tons of the ore at the
furnace, and sample No, 329 was obtained in a manner similar to sample No. 330, The samples yielded on analysis—

No. 04, No. 320.

. Per cent. | Per cent,
Metallie iron «ocvevninnnnnnans 46, 6% 41,60

PhosphoTns..cieanseueiisurann. 0,077 0. 059
Sulphur coceieiiini e, 0,342 0. 585
MANZANEE «ouverneenrrncnirans Present. | eeecneionn.
Titanic acid ..oveuiiciiinnnn. Present.

Thosphorus in 100 parts iron .. 0.165 0. 142
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The Washington mine is about two-thirds of a mile southwest from the Welch slope, It was originally opened a
some twenty-six years ago; but it was abandoned after being worked for twelve years, becanse the ore was too
pyritiferous to be used in the furnace. Work was begun toward reopening the mine in the autumn of 1879. When
visited in February, 1880, actual mining had just been resumed. The shaft in use is west of the road, and is 95
feet deep.  From this shaft a long line of magnetic attraction extends in a southerly and southeasterly direction.
There are numerous old openings along this line, and a new shaft was started in November, 1879, 1,100 feet
sontheast of the working-shaft, after a careful magnetic survey had been made of the property by Mr. William
Seranton. (@) At the present stope, 75 feet southeast from the shaft, the vein is 8 feet wide; it dips toward the

north at an angle of about 45°, The following analyses show the character of the ore: )
I i
No, 90, No. 03,
| b
DPercent. | Percend.
Motallie iron . ..coeeivmaee coanen 67,43 61,36
Plhospltort.ceeer cvanaess ... 0, 505 0, 667
Sulphur ........ 0. 620 0. 609
Manganeso ..... Present., | Present. '
Titanfe neil.coaanniiains vannns Present. | Present,

Phosphoray in 100 parts iron .. 0, 574 1,070

Sawmple No, 90 was taken across the stope in the mine, and sample No. 93 {from a pile of 75 tons of the ore at
the furnace. Lumps of ore containing a great deal of pyrite arc sorted out; hence sample No. 93 is lower in ¢
sulphur than is the “run” of the mine.

Returning to near the foot of Lake Hopateong:

The Gove mine (28), in Roxbury township, Morris county, 1 mile northwest of Drakesville station, was opened
in 1874, It was reopened in October, 1879, and produced in the census year 3,920 tons of ore. The total yield is
estimated at 11,200 tons.  The mine is owned and operated by Francis N. Gove., The ore is shipped to the Colerain
fornace, Lehigh valley, Penngylvania, It was not sampled. . '

- The High Ledye mine (29) and the King mine, both near Drakesville, were worked for a few months in the
ceusus year. The produet was 1,120 tons of ore from the former and 280 tons from the latter. The mines were
idle when visited and the ore was not sampled. .

Lixtending in a southwesterly direction from a point about 2 miles southwest of Dralkesville is a long line of ¢
magnetic attraction which has been opened upon in numerous places. As a rule only narrow veins of ore were
discovered, and very little work has been done along the range in recent years. In January, 1880, however, the
Mount Olive mine (30), near the village of Mount Olive, in Mount Olive township, Morris county, was reopened by
William I. George & Co., and worked until May; 1,625 tons of ore were produced. The total yield of the mine is
estimated at 22,400 tons. There are several old shafts on the property. The one in use is 165 feet deep. At the
bottom of thé shaft the vein is 6 to 8 feet wide. The ore at this depth is a hard blue magnetite and contains much
pyrite. A sample from 600 tons at the shaft yielded on analysis—

No. 326,

DPer cent. €.
Metallio iron....... veaa feeaas .. 58,02
’ Sulphur........... e .. 1. 960
PROSPLOTUB v nveveaaiiinaeenaannsanar s 0.182
Phosphorus in 100 parts fron..caeevvanan ... . 0.800

Northeast of the above-mentioned shaft a new shaft is being sunk. When visited it was 35 feet deep. It had
passed through 8 feet of surface material, 22 feet of soft, partially oxidized ore, and was bottomed in a hard blue
ore. A sample from a pile of 75 tons of the partially oxidized ore contained—

Motallie iron
Sulphur...o.......

PhOSPROTUS  «e vt enienrnns cumenn-
Phosphorus in 100 parts irom

The Stoutenburgh mine (31) is located on Schooley’s mountain, in Washington township, Morris county, about
34 miles {from Hackettstown. A mine was opened on the property in 1872 and about 6,700 tons of ore were mined,

a A map of this survey was published in the dnnual Report of the State Geologist for 1879,
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a Owing to the vein pinehing out the mine was abandoned in 1873, In 1877, Mr. Stoutenburgh resumed prospecting
for other veins and sunk numerous test-pits. The present workings are 350 feet southwest of the old mine. There
are two shafts 35 feet apart, the one 90 the other 64 feet in depth. The vein at the bottom of the workings is
reported to be 3 fect in width. The mine is very wet, and when visited was partly filled with water, and no mining
was being done. New pumping machinery is about to be put in. A sample was taken from a pile of 50 tons of
the ore at the mine, and yielded on analysis—

No. 328 #
b ) Per cent.
' Motallio Iron. ceveieiaeeiaiiaiinanaiicans 56. 87
Salphur 0. 165
PhOSPIOTUS vanvnviene: vomecrnorsnnsannenn 0. 639
Phosphorus in 100 parts it00 .cveeeensnannns 1134

The ore is red in color and is mottled. The mottling is possibly produced by the partial removal of crystals.
of apatite. During the ecensus year 1,680 tons of ore were raised. The mine is leased by Joseph Wharton, The
ore is used at the Hackettstown furnace.

About 2 miles sonthwest of the Stoufenburgh mine, William W, Marsh did some exploring in the spring of
1880 near the Hann mine (32), and raised about 150 tons of ore from a new opening.
¢ The Gray mine (33), near Whitehall, Lebanon township, Hunterdon county, was worked the greater part of tho
census year by the Sancon Iron Company; 1,940 tons of ore were produced. The total yield of the mine is estimated
at 8,400 tons.

'l‘he Pideock and Eveland mines, also in Lebanon township, were worked for a short; ‘mme in the spring of 1880,
producing 1566 and 224 tons of ore, respectively.

The Mayberry, Asbury, Rodenlburg, Cuse and Petty mines, all in Bethlebem township, Hunterdon county, were
worked for about a month-in the censns year, and produced altogether a little less than 500 tons of ore.”

The Church or Van Syckic’s mine (34), on John T. Leigl’s farm, in Bethlehem township, near Valley station, on
the Central railroad of New Jersey, although notvorked since 1876, is mentioned here because the ore is 1'epor'ted
to contain a large percentage of titanium. A mean of ten analyses is reported to show the presence of over 12 per
d cent. of titanic acid—the extremes being 9.82 per cent. and 15.05 per cent. The mine was opened in 1871, but was
abandoned, after 4,300 tous of ore had been wined, as the ore was too difficult to smelt. Titanic acid is commonly
present in the New Jersey magnetites, but, so far as I know, this is the only locality where it has been found in
such quantities as to render the ore unfit for use,

The Swayze mine, also near Valley station, was reopened in November, 1879, by the West End Iron Company.
No ore was, however, raised before the end of the census year,

The Turkey Hill or West End mines (35), near Bethlehem, Bethlehem township, Iunterdon county, were opened
ju 1872, During the census year 11,086 tons of ore were mined. There are two parallel veins of ore on the property,
but thus far the west vein has alone been worked to any extent. The strike of the veins is north 750 east, and the
dip s about 60° toward the southeast, Seven shafts have been sunk: No. 1is at the southwest end of the mine
e and on higher gronud than the others; itis 90 feet deep. No. 2 is 630 feet beyond No, 1; ibis 163 feet deep.
Between shafts Nos. 1 and 2 there is a small strip of land which is being explored by Daniel Runkle. Shaft No. 3
is 380 feet northeast of No. 2, and No. 4 is 340 fect beyond No. 8. No. 3 is 175 feet d(*ep and No, 4 is 235 feet deep,
and these two shafts are connectod by underground workings., Pits Nos. 1 and 2 are separate. Shaft No. 5§ is 600
feat beyond No. 4 and is 140 feet deep; No. 6 is 2,400 feet northeast of No, 5 o, and shatt No. 13 is about midway
between Nos. 5 and . In May, 18580, no ore had been raised from shafts Nos. 5, 6, and 13, and shaft No. 2 had becn
idle for two ov three years. On ﬂccount of a strike of the miners the whole mine was temporarily idle when visited,
and I'was unable to go through it; but according to the report of the state geologist for 1870 the ore varies in
thickness from 6 to 20 feet, this variation being caused by rolls in the foot-wall.

Samples were taken of the ore from shafts Nos. 1, 8, and 4. The samples containcd—

No. 831. No, 382, No. 833,

Per cent, | Per cent. | Per cent. \
Motallic iron . oeeeevnrvnnnn., 35,31 30, 48 52, 48
63 Y 15) 1007 0.006 0. 600 0. 004
ST T U . 0,120 0, 034 0. 013
Thosphorus in 100 parts iren. .. 0. 017 0. 000 0. 003

t

. Sample No. 331 is from shaft No, 1, No. 332 is from shaft No. 3, and No. 333 is from shaft No. 4, The ore is a
finely-granular magnetite, with hornblendea brown mica, a little caleite (in thin layers), and occasionally a speck of’

pyrite.  As it comes from the mine it has a grayish color. Sample No. 332 is unique among New Jersey ores in
containing no phosphorus,

1
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TG, 55.—MAP OF A GROUP OF IROX 3INES NEAR DOVER, NEW JERSEY. From a map of ¢ Northern New Jersey” published by the New Jersey Geological Survey in 1874,
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a The Hager mine (36), in Holland township, Hunterdon county, 11 miles west of Spring Mills, and on the
Museoneteong mountain, was worked during the census year by the Holland Mining Company. About 800 tons
of ore were raised. The total yield of the mine is estimated at 1,680 tons. Karlyin May, 18380, the shafts described
in the Annual Report of the State Geologist for 1879 had been temporarily abandoned on account of water, and a new
shaft had been started northeast of the old mine. This shaft was 20 feet deep, and it had uncovered two narrow
veins of ore separated by 2 feet of rock, One of the veins is 2 feet and the other 4 feet wide. A sample was taken
from a few tons of ore ab the top of the shaft. It contained-—

No, 334,

b ‘ Per cent.
Motallic dron coooivvniiiiiiniirieiiee e aes 62.71

, TPliosphorus ... 0.274

R BUIPHUL, et ciireinetireirm e e, 0.098

Phosphorus in 100 parts fron.ccaoaoooioi 0.437

The ore is nearly all soff, owing to partial decomposition. In the deeper shafts a hard, blue, pyritous ore was
reached.
The Hager completes the list of working miunes in the Musconetcong belt.

£ ‘ PASSAIC BIRLT.

Large's mine, in Clinton township, Hunterdon county, was worked one month in the census year and produced
about 100 tons of ore. The dnnendale mine, in High Bridge township was in operation two months; 625 tous of
ore were raised. The mines were not bampled

The old Iigh Dridyg ge mines (39), worked early in the last century, are located north of thu village of High
Bridge. The ore occurs in small independent shoots, and the old workings extend in a northeast and southwest
direction for about half a mile. The western end of the vein or line of shoots belongs to John Kane and the
castern end to the Thomas Iron Company. The deeper workings are now filled with water, but during the censns
year about 2,000 tons of ore were mined, above the water-line, in the Taylor opening, on the Thomas Iron
d ()ompany’b property. A sample was taken from a fow tons of ore which had come from thas pit. The samply,
yielded on analysis— »

No. 335.
Per cent.

Motallio iron aceevvenreriemaee et e &0, 16
Phosphortii. e e iaiai e e e e . 609
L Sulphor 5172
Thoaphorus in 100 parts ivron 1104

¢ The ore is partly covered with an efflorescence of sulphate of iron.

The Silverhorn or Kane mine and the Cregar mine, both in High Bridge towuship, were worked for a short time
in the census year, and about 250 tons of ore were raised at each locality, Some exploratory work was also done
at the Old Furnace mine, but no ore was produced.

After considerable exploring o mine has recently been opened by Cooper & Hewitt on the Pitney farm (38), in
Chester township, Morris county, near the Black river, and about a mile and a quarter from ITacklebarney. In
the census year 2,800 tons of ore were produced. The total yield of the various openings on the property is
estimated at 6,700 tons. The ore thus far mined is much decomposcd. It is reddish in color, and is quite soft and

carthy. It is usually washed before it is shipped. A sample taken at the mine from a pile of about 25 tons of
waslied ore contained— '

.
g / No. 346,
Per cent,
Metallic fron.coeeniiieii i iraeaan 60, 84
PhoSPlOrUS.eeevscensessavee e vanraenannan 0,112
TS ) Y 0. 142
Phesphorns in 100 parts iron ......oooen.. 0. 22

The Hacklebarney mine (39), in Chester township, consists of fourteen or fifteen shallow Pits, mostly open cuts,
located on both sides of the Blackriver. Ove was mined at this locality in the last century, and the mine has been
worked quite steadily for many years. In the census year over 31,000 tons of ore were produced. The mine is
owned and operated by the Chester Iron Company, The ore is ﬁlnpped to different Pennsylvania furnaces,



IRON-ORE MINLES OF NEW JERSEY. 165

Ou the hill southwest of the river there are three openings, Two of these are open pits, 135 feet long by 40 a
feet wide, and 45 feet deep, on the same vein of ore. The vein is worked to a width of from 25 to 35 feet, hut less
than one-half of this width is merchantable, ore. About 100 feet west of the above pits is a narrow vein of ore
which is being exploited by underground mining. The shaft is 125 feet deep, and the ore is 4 to 6 feet wide.
Samples were collected from piles containing about 400 tous of ore from each of the open pits, and 100 tons of ore
from the shaft. These samples were carefully mixed after being pulverized. The following analysis of the united
samples indicates, therefore, the ran of the ore from the southwest hill:

Nos. 336, 337,
and 338, °

' ) Der cent,

| Metaliie iron 47,21

| Phosplorns cevee:ceveeeroeoes 0. 008
BUIPhOT. cen e v caen 3. 200 ?

Thosphorns in 100 parts iron 0, 207

The ore contains a large per cent. of green miea, which gives to it a highly developed schistose structure.
Pyrrhotite is preseut in abundance,

The coal-house pit is at the foot of the hill on the west side of the river. It is probably 50 feet deep and 25 to
30 feet wide. Near the surface the ore is decomposed, owing to the oxidation of the pyrite, but at the bottom of
the pit it is a hard, granular magnetite, with green andbrown mica, hornblende, and pyrrhotite. The surface-ore ¢
is washed. Sample No. 339 is from 75 tons of ore from the bottom of the pit, and sample No. 345 is from 20 tons
of the washed surface-ore, The samples contained— :

.

No. 330, Nao. 345,

Percent. | Per cent,

Motallie iron,w e aeeaiieiennen 50, 69 48,08
PhosphoTis.se e cariavaromrne- 0. 026 0. 057
SUIPHUL cemeeeiverrie e 3, 463 0. 529

Phosphorus in 100 parts ivon... 0, 044 0,118

d

Opposite the coal-honse pit, on the northeast side of the river, two cuts have been driven info the hillside. I_n
the larger of these, known as the Andrew’s open cut, the ore has been in places 25 to 30 feet in width. DBut the
walls are very irregular, Immediately east of the Andrew’s cut is the “Bast cut”, on a smaller but parallel vein
of ore. Samples were talen from piles of orve from each opening. The united samples yielded on analysis—

@

' Nos. 340

and 341.

\ Per cent.
I Metalle iron.ceier i e 52,00 ' €

’ leapimrus ............ . 0,048
BUIPNUT eeniaiiiiniarcaannas 3. 763 : :
Phosphorus in 100 parts {ron 0. 082 f

Cn the DLill northeast of the river samples were taken of ore from the Tunnel vein, the George vein, and the
 Foley vein. An average of three samples contained— :

Nos, 842,
343, and 344,

) Per cent, .
Metallic iron 4. 47 £
Phosphorus,....... Ll 0075
SulphnT coveeveien i cinnar s . 8. 5617 -
Phosphorus in 100 parts fvon .. ............ I 0.161

The Tunnel and Foley openings appear to be on a line with the Andrews’ open cut, while the George vein is
several hundred feet east of this line. The veins are narrow and are worked underground. In the George mine
the shoot of ore pitehes toward the northeast at an angle of about 302, The ore is 4 to b feet wide. The mine is
the most northerly opening on the property, and is distant nearly a half mile from the An_drews open cut at the
river.
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1Y The Topping mine (40), in the village of Clester, near the depot, was worked for several months in the spring
of 1880, by W. J. Taylor & Co. About 875 tons of orve were raised. The ore was used in the Chester furnace.
Numerous openings have been made on the property; the ore at present worked is about 30 feet deep. The ore is
all soft “surface” ore, but it is used in the furnace without washing. A sample from a pile of 75 tons contained—

. No. 848,
Per cent.
Metalliciron.cavaaeianns P 55, 81
L1 Phosphorug Sooveeiiiimniane i ey 0. 086
SULPHUL . ca et i e e e v e 0. 000
b Thospliorus in 100 1)‘u't-x fron....cooineiane, 0. 154

The Samson mine (41),on property adjoining the Topping farm, was reopened in January, 1880, by Cooper,
Hewitt & Co. It produced 3,360 tous of ore in the census year. The mine was first opened in 1867, and has
yvielded a total of 39,200 tons. The Samson Mining Company is the owner. Near the surface the ore was of the

same character as that now mined on the Topping farm, but at the present depth, 180 feet, the ore is a hard, bluu
magnetite, carrying a large percentage of magnetic pyrite. The mine is opened for a length of 350 feet. A
sample taken from a pile of 1,000 tons of the ore contained—

No. 340, '
|
¢ . B ) Der cent,
Metalllo J10m. cocaenrieinimrevunrenaain cans 51,30
Phosphoras 0. 007
Sulphur . Vaveonen 4,158 N
I’htmp]molus in 160 pmtq hon ....... AR 0.188 '

The Cooper mine (42) is loeated about 1 mile northeast of the village of Chester, on the farm of the late Nathan
A. Cooper. It was opened by the Cooper Mining Company in December, 1879, Before the close of the census
year 5,860 tons of ore were shipped from the mine. The ore thus far mined is all “surface” ore; if is washed before
it is shipped away. A sample from a few tous of washed ore contained-—

d No. 850, |
. Per cent.
Motalliciron............. 62. 89
PhosPhOrnS.eceeceeiraans . 0. 156
THANC OXIAO vav e vreernvvnsemnceaeannacmans Present,
Phosphorus in 100 parts iron..e..ouviiennn. 0. 248

The Combs’ mine (43), in Randolph township, Morris couunty, 13 miles southwest of Walnut Grove, on lands of J,
Combs and J. Styles, was worked in part by 1. Canfield and in part by Fitzgerald & Scofield during the census year,
Canfield worked the northwestern part of the vein—the portion on Combs’ property—and raised 4,480 tons of ore
€ in the census year. The vein is quiteregular. 1t has a north 50° east strike, a dip to the southeast of about 4009,
and is 9 to 10 feet thick. It has been opened for a length of 500 to 600 feet and to a depth of over 100 feet, Thoe

“present workings are 50 to 60 feet below surface.

On the Styles property about 3,000 tons of ore were wined during the winter of 1880, and were stocked at the

mine when visited. A sample from this pile contained— ‘

No. 351,
Der cend.
Motallic fron. oo e iicanaaan 87,14
Phespllorig . .ovieer e e e e 0. 036
f Titamic oxide . ooveein i e Present,
Phosphorus in 100 parts iron .....ccovovea.. ; 0. 007

Immediately south of the road, and about an eighth of a mile from the Combs mine, a shaft was sunk in 1873
on the Skellenger farm.  In the census year Mr, Canfield worked this pit and produced 4,480 tons of ore.  The tutal
yield of the mine is 9,840 tons. The ore is similar to that from the Combs mine, and & separate sample of it wax
not taken. The produet of the Combs and Skellenger mines is used for Bessemer plg by the Lackawanna Iron
and Coal Company.

The De Hart (48), Lawrence (41), and Dalrymple (45) mines, in Randolph townklup Morris connty, 4 milessouth

~of Dover, form nearly contiunous openings for a distance of about a quarter of a mile. The De ITart iy the
southmmnosb mine of the group. It is worked by one shaft to a depth of 100 feet. The vein is 3 feet wide. The
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@ Lawrence adjoins the De ITart on the northeast and has three shafts. Tho only work Leing done at the mine in
May, 1880, was in sinking shaft No, I—the northeast shaft, It is about 115 feet deep, and at the bottom tle vein
is not more than 2§ feet wide, In descending the shaft the greatest width obscrved between the walls was about
4 feet.  Samples taken {rom a few tons of ore from each mine contained—

No. 864, No. 855,

Per cent. | Per cant.

Motallic iro oowanieconnonn .- 50, 70 51,62
Thosphorus ceeeee i rinannnn, 0. 633 0. 240
B Litanic 0xilo vaveanvaiianinenn Present, | Present.

Phosphorus in 100 parts iron... 1. 248 0,477
|

Sample No. 354 is from the De Hart mine; sample No, 355 is from No. 1 shaft of tlie Lawrence mine,

The mines were reopened in November, 1879, by the Reading Iron Oompany. In the census year the product
of both mines was 760 tons of ore.

The Dalrymple mine was reopened by the Orane Iron Company in September, 1879, It produced 2,650 tons of
ore before the close of the census year. The ore was shipped to Catasauqua, Pennsylvania. There are two groups
of workings on the property., Shaft No. 9 is near the Lawrence wine; it is 180 feet deep. Pit No. 5 iy several
hundred feet northeast of shaft No. 9. It is entered by two shafts, and has been worked to a depth of nearly 300
feet, The vein dips at an angle of 75° to 809, and the ore varies in thickness, owing to the rolls in the walls, from
¢ 18 inches to 5 feet, The ore separates from the walls readily, leaving them remarkably smooth and well defined.
Sample No. 350 is from a pile of 20 tons of ore from shaft No, 9; sample No. 367 is {rom a few tons of ore from pit
No. 5. The samples contained—

t No. 850. No, 867,

/ Per eent, | Ter cent.

Metallio iron ccveeviiniancann 50, b4 55, 03

ThOSPROTUS. conuverrenimmnaans. 0. 308 0. 222 '
Titanie oxide..coeiiveearmann. Present. | Present.

Phosphorns in 100 ports irom ... 0. 616 0. 807

q

The Bryant mine (46), in Randolph township, Morris county, is on the southern end of a long range upon which
are located many of the principal iron mines of New Jersey. The mine has been worked for the past five years by
John D. Evans, and has produced in that time 22,400 tons of ore, The production in the census year was 6,720
tons, Two shoots of ora are worked on the property., The largest.of theso averages 20 feet in height, 7 to 3 feet
in width, and has been yorked for a length of about 700 feet. The slope is designated No. 1. The ore from the
other shoot is raised through shaft No. 2, which is 175 feet deep. Samples of the ore from each shoot contained—

( No. 85, ‘ No. 853, (

Per cent. | Per cont.

€ Metalde J00R venveneerecnomnnen} 0024 50,70
Thosphorus...ovveiseeeea., 0. 088 0. 026
Titanie oxIA0 ¢ eveiecannaneanann Presont. | Presont,
Thoesphorus in 100 parts iron. .. 0. 060 0. 049

.

Sample No, 352 is (rom slope No. 1; sample No. 353 is from shaft No. 2, ‘Tho ore i nused by the Bethlehem
Irou Company for Bessemer steel. .

The King mine (47), 1 mile northeast of the Bryant, was workcd for a few months in the census year, and 2,560
tons of ore were raised. When visited in May, 1880, the pumps had been taken out and the mine had been
abandoned, :

The Bvers mine (43), northeast of the King, was worked throughout the consus year by the Saucon Tron Company.
£ The ore was shipped to Hellertown, Pennsylvania, In the census year 2,500 tons of ore were produced, all of
which was mined quite near the sarface, the deeper workings not having been pumped out.  The ore is teamed to
MeCainsville, and there loaded ou the cars. A sample from the cars contained—

No. 358,

Per cenl. *
Metallie iron AT, 86
Thosphorns ... 0. 080
Titanie oxing Present,
Phosphorus in 100 parts jron 0,180




168 MINING INDUSTRIES OF THE UNITED STATES.

a  The Brotherton mine (49), adjacent to the Bvers, was reopened by Messrs. George & Pullman in August, 187 9,
and worked until June 1, 1880. It produced 4,730 tons of ore. The ore was raised from five shafts, the detpest ot
which is 130 feet. A slope on the premises, which is reported to be over 200 feet in depth, was not freed from
water. The ore lies in two narrow veins, and as it comes from the mine it is largely mixed with rock. It has to
be carefully cobbed over before it is shipped. A sample of the ore from the cars at McCainsville contained—

No. 350.
. Pey cent,
- L TMetallie IPON vieieierii i ey caaas 50, 08
b Phosphoruy ... 0.214
: THanie oXiA0 cueverrnie e e Present.
Phosphorus in 100 parts iron ......... A 0,420 i

The Byram mine (30) is the next in order. It is owned and worked by the Andover Iron Company. In the
censug year 16,665 tons of ore were mined. It was used in the company’s furnaces at Phillipsburgh. The present:
operations on the property form two distinet mines. Of the southwest mine or group of workings, shaft No, 7 is
near the road; northeast of this is No. §, then No. 12, and lastly No. 6, the latter being ‘near the engine-house.
Shafts Nos. 6, 8, and 12 are on one and the same shoot, and are conneeted underground. Shaft No. 7 is on a chute
about 18 feet west of the ore first mentioned. Shafts Nos. 6 and 8 are about 300 feet deep. The vein is very much
broken up by small fanlts or “throws”, It varies in width from 8 to 5 feet. When visited no ore was being raised
¢ from shaft No. 8, but samples were taken from several tram-car loads of cobbed ore from the three other shafts. -
The samples contained—

No. 360, No. 801, No. 362, No. 303.

Pey cent. Per cent, | Percent. | Per cent.

Maetallio ivon ...ooovvieaiiann.. BB 52 28, 24 40,70 6. 54
Phosphorus «.oovvven voeiiiens 0.893 0. 605 0. 700 0.245

N Titanie oxide covevvveineaianna Tresent. | Present. | ooe...oioiiiiiiieiin.
Phospherus in 100 parts iron .. 1. 020 2,142 1. 940 0.441

d Sample No, 360 is from shaft No. 7; No. 3061 is from shaft No. 12; Nos, 362 and 363 are from shafts No. 6. The
stope in pit No. 6 i3 3 or 4 feet wide, and about 18 inches of the vein-matter is a partially decomposed horublende (2}
schist. This does not lie in one solid body by itself, but is interlaminated between layers of magnetite, The
greater proportion of the ore from this pit is in the form of an earthy powder. Near the hanging-wall there is,
however, a seam of coarsely grannlar magnetic ore, between 4 and 8 inches thick, which has a well-developed
cubical fracture. Sample No. 362 represents an average of the run of the pit, from a few,tons of ore at the top of
the shaft. Sample No. 363 is a special sample of this band of rich ore.

The northwest workings comprise two slopes, known as the old Byram slope and the Russell slope, 700 and
800 feet long, respectively.” The slopes follow the foot-wall of the vein, whieh dips at an angle of 500 to the
sontheast. The Russell mine has been idle for some months, owing to the great influx of water, which the pamps
e have been unable to keep down. When visited on May 21, some work was being done toward sinking the old
Byram slope. At that time the superintendent expected to have the Russell mine in operation the following weelk,
and the sampling of the mine was therefore left till another visit. Unfortunately the engine-house burned down
& day or two afterward, and the water soon rose and stopped all work in the old Byram mine also. 1Inthe following
week no work was being done in either of these deep pits, with the exception of robbing a pillar located about 400
feet down the slope of the old Byram mine. A sample of the ore from this pillar contained—

No. 304,
Par cent.
Metallie P00 cvevrvicicaerieniernennrenas| BB
£ ’ PhOSPROTUE «eerrvnsrmnoninnsimnrarannnn 2,110
Phosphorus in 100 pavts fron. .......oo.o.. 8. 653

The ore is very roarsely granular, and contains a very large per cent. of apatite. Part of a specimen is over
one-third (by volume) granular apatite.

The ore from the several shafts of the Byram mine is run to the bottom of the Lill on tram-cars by gravity.
The empty cars are drawn back by mules, :

The Millow mine (51), northeast of the Byram, was reopened in February, 1880, by the executors of the estate
of James C. Lord. The mine belongs to the estate, Before the close of the census year 1,263 tons of ore were
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raised. There are two shafts to the mine. The hoisting shaft is about 255 feet deep. The vein is satd to vary a
from 2 to § feet in width. A sample of the ore from several ear-loads contained—

No, 366. |
" 1
) Per cont
Motallio iron «ovveeirr i 43.78
* Phosphorms ..o eeiiieaaraines con 0. 583
Phosphoruas in 100 parts iron 1,838

The Randall Hill mine (52) is worked Dby the Crane Irom Company. Iis production in the census year was

8,360 tons of ore, The oreis used at Catasanqua, Pennsylvania. The vein has ranged from 2 to 8 feet in thickness, b

" and has been worked in one slope to a depth of 700 feet on a dip of 450 to the southeast, and in the other slope to

a depth of 300 feet. Between the two slopes there is a right hand throw of 21 feet. At the deepest part of the

mine the vein is 3 to 3% feet wide. The ore is teamed to the cars at McCainsville. A sample of the ore from the
cars contained— :

No. 366,
Der cent,
Metallie iron «...ooiiiiiiiiiciiiiimannaenas 44,51
Plosphorus o 577 .
Phosphorus in 100 1)xuts jron 1.206 ¢

The Dickerson (b3), west of the Byrmn, and about half way down the hill, is one of the largest as well as one
of the oldest mines in the state. It is owned by the Dickerson-Suckassunny Mining Company, and is operated under
royalty lease by A. Pardee. The ore is used in the Musconetcong Iron Company’s farnaces at Stanhope, and
in different parts ot Ponnsylvania. In the censos year the mine produced 28,900 tons of ore. Its total yield is
estimated at 896,000 tons. The ore lies in three parallel shoots, known as the “ Main vein?, the ¢ Side vein”, and
the “ Cowhbelly vein”. These shoots all piteh to the northeast. The angle of piteh, taken on the skiproad in the
“Mailf vein”, varies from 350 to 480, The ¢ Main vein” has been worked for a length of nearly 1,000 feet, or to a
veriieal depth of over 600 feet, The workings in the “8ide vein” are ‘about 400 feet, and those in the “Cowbelly
vein” about 500 feet, below surface. When visited the “Cowbelly vein?” was full of water, and no work was being
done in it.. Samples were taken of the ore from the ¢ Side vein”, and from the main stope, and also from the sivk
in the “Main vein?, The samples yielded on analysis—

¢ l No. 367. No. 308, No. 369,

Per oent, | Pereent, | Por cent,

- Metallioiron, ... et 6162 65: 17 3. 03 .
Phosplorus. .oevvvinrvenvuannas 1,180 0. 282 0.178
Phosphorus in 100 parts fvon .. 1. 024 0. 433 0. 270

Sample No. 367 represents ore from the sink, “main vein” (“pit No. 117); sample No. 368, are from the main
stope, near bottom of “main vein”, and sample No, 369, ore from the “side vein”. The samples were collected at e
the ore-dock at the mine, from piles containing about 25 tons each. All the ore from the mine is a typical ““shot-
ore”; it is almost wholly in the form of fine material when it reaches the cars. In the mine the jointed structure
of the ore-mass is seen to be highly developed. Apatite is present in quantities in all parts of the ore-hed.

The Black Hill mine (34), near the Dickerson, and belonging to the same company, was worlked for a portion
of the census year, and produced 2,195 tons of ore. The ore is said to be lean, but to run low in pho:phorus. It
has been used for Bessemer steel.  The mine had been abandoned when visited.

The Baker mine (55) is situated at the foot of *Mine Hill” or ¢Mount Ferram”, a short dmtan(‘e northeast of
the Dickerson mine. The mine has recently been bought by the Lackawanna Iron and Coal Company, and the ore,
which, like the Black ITill ore, is comparatively free from phosplorus, is being used for Bessemer. In the censns
year 14,695 tons of ore were mined. The vein is reported to average from 8 to 9 feet in width. The present depth

of the mine is about 165 feet. A sample of the ore taken from the ears at MeCainsville eontained— , T
No. #70.
Per cent.
Metallie Jron. comevveeeenieaeiiimaniiann, 82,02
PROSPROTH . cennmmaeaniiaen cinansvannneaes 0. 033
Phosphorus in 100 parts iron ...eeenn. oo 0. 103

The ore contains much quartz and.feldspar, Owing to the decomposition of the latter the ore is soft near the
outcrop. .

.
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a The Serub Oak mine (56), northeast of the Baker, was reopened in Febrnary, 1880, by its owners, the Andover
Iron Company, after having been idle for twelve years. Work was stopped in J une, 4 ‘md the ore was not sampled,
During the time the mine was in operwtion 1,680 tons of ore were produced. The ore is lean. The total yield of
the mine is estimated at 56,000 tons. ,

Of (he group of mines kuowu as the Irondale mines, sitnated near Port Oram, 2 miles from Dover, the Sterling
and the Hurd were worked during the census year by the Thomas Iron Company The other mines were idle,
The Irondale mines are owned by the New Jersey Iron Mining Company.

The Sterling mine (57) is located on the top of the hill, southwest of the village of Port Oram. The ore lies in
a single shoot, which has been worked for a length of about 600 feet. The angle of piteh of the shoot is from 100
t0 180, The ore is 3 to 10 teet wide, and quag(,s, perhaps, 6 feet in width. The mine yiclded 16,800 tons of ore
b in the census year, A sample taken from 5 car-loads (about 60 tons) of the ore contained—

® No, 871,

Per cent,

Motallio Iron. cuvenrarianeaiarcniaeenns B8, 80
PROSPIOTUB. s evvvrnrrerosmmnansnsnmnareinee 1 342
Phosphorus in 100 parts fron we.oocavvinnn. 2,282

The Hurd mine (53) is situated at the foot of the hill, near the Morris canal. The working shaft of the mine
¢ isabout 300 feet deep. The vein varies from 4 to 7 feet in width, The mine is very wet, and the ore is all partially
peroxidized. Itis red in‘color, and usually mottled. In the census year 11,200 tons of ore were mined. A sample
from about 50 tons of the ore on the cars contained—

No. 872,
Der cant.
(0. (S AR ETVR 1) I PR 57.11
PhOSPHOLUS . menmsnensmseurasnanunassonnnnns 1. 618
d Thosphorus i1 100 parta iton cueees cevcann. 2. 833

The Orchard mine (59), north of the railroad track at Port Oram, was reopened in February, 1879. It is owned
by the estate of James C. Lord and is worked by the executors of the estate. During the census year 14,000 tons
of ore were shipped. The total. yield of the mine is estimated at 168,009 tons. The mine is between 500 and GOv
feet deep, A sample of the ore from the cars contained— ‘

No, 878,
: Der cont,
Metallle iron. convervnven it ieneine. 65, 00
o PhOSPUOPUS . o e e ivivnevarenamansnnns 1732
e Phosphorus in 100 parts fron ,.eeeeonel.oo. 8,180

The Huf mine (60), in Rockaway towuship, and also near Port Oram, was reopened in Oectober, 1879, by the
Chester Iron Company. Work was discontinued after a few months, and the mine was idle when visited, In the
census year 5,015 tons of ore were mined. The total production of the mine is estimated at over 78,000 tons.

The Washington Forge mine (61), east of the Hufly was likewise reopened in October, 1879, 1t is being operated
by R. . Brown & Co. under lease from the Carbon Iron Manufacturing Com])any The mine produced hefore the
end of the census year 2,721 tons of ore. The average depth of the workings is 175 feet. One shaft is, however,
down to a depth of 300 feet, The mine is wet, and the ore resemDbles that from the Hurd mine in general appearance.
A sample from a pile of 50 tons of the oro contained—

No, 874,

DPer cent.
Motallicaron. ... oooiiiiiiannn, LRETTRTRTS 57. 30
PhosplOTiS «covvvieisianinrcrerenannnsens 1. 261
Phosphorus in: 100 partsiren. coooeeveane. 2,107

The Mount Pleasant mine (62) is northeast from the Washington Forge. It is owned by the estate of James
0. Lord, and is operated by the executors. In the census year 22,625 tons of ore were raised. The total yield of



IRON-ORE MINES OF NEW JERSEY. 171

the mine is estimated at 336,000 tons. When visited no ore was being mined in the southwestern workings (see a
Geology of New Jersey, 1868, page 579), The northeastern pit is now 530 or 600 feet deep. A sample from 10
car-loads, about 110 tons, of the ore contained—

No. 375, -

Per cent,
MOtAlHG TP e e venenerismcraaneaaraenss .. 0480
Phosphorus  .ooeviieevnaaraannss e 0, 185
Phosphorus in 100 parksiron.........c..... 0. 285

The Richards’ mine (63) i owned and worked by the Thomas Iron Company. It produced in the census year b
353,463 tons of ore. The ore is all used at Hokendaunqua, Pennsylvania, The ore is raised through three shafts.
Beginning at the southwest, shatt No. 7 is not far from the old Baker mine, abandoned in 1877; it is 160 feet deep.
Shatt No, 6 is the next in line, and is 375 feet deep. ShaftNo. 3 is about 500 feet beyond No. 6, and is 400 feet
deep, but as it stavts from higher ground its bottom is about on a level with No. 6. These two shafts are connected
by a drift for drainage purposes. The pump is located in shaft No. 6. The vein between the shafts is reported to
be from 6 to 10 feet wide, Sz\nnples of ore from each shaft, collected on the cars, contained—

No. 376. No. 377 No. 378,

Par cent. | Per cent. | DPer cent,

Motallie 101 veureerrs aaerean 01,48 58, 05 02,32 <
PLoSPIOTTA .cov e ennenncaniaans 0, 881 0. 851 0. 601

Phosphorus in 100 parts iron... 1484 1,465 1,061

Sample No. 376 is from 4 car-loads of ore from shaft No. 7; sample No. 377 from 5 car-loads of ore from shaft
No. 6, and sample No. 378 from b car-loads of ore from shaft No. 3. Like nearly all the ores of the Mount IHope
range it is, as a rule, coarsely granular (but rarely *“shotty”), and contains apatite.

The Allen mine (64), which adjoins the Richards on the northeast, is owned by the New Jersey Iron Mining
QCompany, and is worked by the Andover Iron Company. The ore is used at Phillipsburg. In the census year
10,130 tons of ore were mined. The mine is entered by a tunnel driven northward into the hill to cut tho vein.
The stope is northeast of the tunnel and about 250 feet below the tunnel level. When visited in early June, 1880,

very little ore was being mined, as the vein had pinched to 18inches in width, A sample from 3 car-loads of ore d
contained— - ;

No. 370
.
Par cent,
MetaTHO IO i aiiinrioninnariisvansannnnay 56, 09
PhoaphoriB.eeeee viavseiansonn 0. 503
Phosphorns in 100 parts iron 1, 041

. The Teabo mine (65), northeast of the Allen, is owned and worked by the Glendon Iron Company. The ore is
used in Glendon, Pennsylvania. The mine produced in the census year 22,468 tons of ore. The total yield of the e
wine is not known; but from Jauuary 1, 1871, to January 1, 1879, 144,766 tons were raised. Ore is now raised
through two shafts, Nos. 2 and 3, 460 and 355 feet deep, respectively, These shafts are connected undergronnd.
The vein averages 10 feet in width between the two shafts. Shaft No. 1 is southwest of No. 2, and is not in use,
A sample from 12 car-loads of the ore contained— )

V
: No. 380,
FPer cent.
Motalliciron..cvieeeiiinaaneiiniianias s A 81
PROSPROTTS cevv e cennes cer esrenaecennaaas 0,408 £
-Phosphorus in 100 parts iron. ... coiaeenas 0.789

A portion of thé ore is very finely granular to compact in texture, has a jointed strueture, and a purplish tinge
of color. Other specimens of the ore ave coarsely-granular magnetite with guartz and mica.

The Mount Hope mines (66). Of the five or six distinet veins of ore on wount Hope and Hickory hill, the
«Small” and the “Side Hill” are not worked; the Brangin is worked on Hickory hill only, while the Ilizabeth or -
Cross vein and the Taylor or Jugular vein are both worked largely, and the Teabo vein is worked to o small extent
through the Blizabeth mine. The Jugular vein was, however, reopened in January, 1880, and the Elizabeth alone
has been steadily worked during the past five years. The production of the several openings in the censws year
was 50,379 tons of ore. The mines are owned and operated by the Mount Hope Mining Company. The ore is sold
to New Jersey and Pennsylvania furnaces. Some years ago a tunnel was driven in frem the bottow of the hill to

-
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a cut the Jugular vein,‘aud the ore has since been run out through this opening. The workings are now some 200
feet below the tannel level. The vein exhibits the pinch and shoot structure to a marked degree, the ore varying
in width along a level from 18 inches to 25 feet. ~A sample from 8 car-loads of the ore contained—

No. 881.

Per cent.
Metallic iron 68,77
PhOSPIOTIS . v van mmsreceerassrans s ormnan 1177
Phogphorug in 100 parts iron...ececeseneas 2. 003

B The Elizabeth vein is worked by a slope from the south side of the hill. The track is laid along a. pinch which
pitches toward the northeast at an angle of 25° to 859, The slope is about 700 feet long. At the preseut stope
the ore is 20 to 25 feet wide. A sa\mple from 14 car-loads of the ore contained—

No. 383,
Por cent.
- ' Maetallic iron 57,67
PROSPLOTUS . evememnnrinsaanacnnannnsrenans 0. 971
Phosphorns in 100 PArts 100 .ccpvuevenaan. 1. 683 -~

¢ The Teabo vein is cut into from the Elizabeth mine about 60 feet below the surface. The ore is finely granular,
and has a purplish tinge of color, resembling some of the ore from the Teabo mine. The ore differs very much from
the Elizabeth ore, which is as a rule coarsely granular, and has a blue-black color. A sample of tlhie Teabo ore
taken across the stope, where the vein is about 10 feet wide, contained— -

No. 882,

Per cent,
Metallicdron. .coovvveiviiiirennncnanniaan. 60. 61
PhOSPhOTHS. caveennvrenrsrnennmnrennssanans 0. 677
Phogphorus in 100 partsiron.....cooveenns, 0. 962

d The ore from the Brannin vein, on Hickory hill, is very much weathered. The present opening is about 60
feet deep, and the vein is about 6 feet in width, A sample from 2 car-loads of ore contained—

No..B84.
.
Per eent,
. Motallio iron... RPN . 40, 81
PhosploTi8. ccine viirne vaemevanans . 1. 230
TPhosplhorus in 100 parts iron 2,023

¢ About 3 miles northwest from Mount Hope, near Denmark Pond, a small mine (67), on land belongring to 1, €,
Ifiedler, was reopened in January, 1880; 475 tons of ore were shipped from the mine in the census ¥ ear, but 200
tons of this were mined two or three years ago. The ore contains much pyrrhotite, and resembles the Green Tond
ore (sample No. 393). A 'sample of it, from a few tons of ore at the mine, contained—

. No. 885,
Per cent,
Metallic IT0n. csvue e iinieriaaii s aelaniac e 40.70
PhosphoruS.eeee.vvveieinins [P . 0. 056
Phosphorus in 100 parts iron......... . 0.113

€ The Beach Glen mine (68) is located near Hibernia, about 8 miles northeast of Mount Hope.. It is owned by
the estate of James C. Lord, and is operated by the executors. During the census year 9,486 tons of ore were
shipped. A sample of the ore from the cars contained—

No. 886,
. . Per cent,

Metallo dron. covenn vivnin i ciiecaiaeea. 48, 63
Phosphorus...... v eneee e en——— 0. 025
Chromitm. «ooveeveiin i icee i aniaernan, I’resént.
Phosphorus in 100 parts ivon.ccvae.oveo... 0. 051
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The Hibernia mines are all located on the same bed or vein of ore, which is remarkable among New Jersey a
iron-ore deposits for its great size and regalarity. It has been worked almost continnously for a length of 5,000 feet,
and the total yield is estimated at over 2,000,000 tons. During the census year nearly 140,000 tons of ore were,
produced, and the mines were worlked to their full capacity but for part of the time. A map of the mines is given
in the Geology of New Jersey, 1868, facing page 5064, and, excepting that the workings have been deepened, the
conditions are abont the same now as they were when the map was made. Beginning at the sonthwest, the Lower
Wood mine (69), owned by the New Jersey Iron Mining Company, is worked by the Andover Iron Company. The
average depth of the mine is about 260 feet, while the deepest portion is some 350 feet below surface, In the
southiwestern stope there is but one vein of ore, but in the northeastern stope there are two veins, cach 2 to 3 feet
in width, and separated by abont 2 to 4 feet of rock. The northwest vein is continuous from the Lower Wood to
the Willis, but the southieast one extends only through the Scott tract, or, possibly, to the De Cawm. b

The Glendon, Scott, and De Camp (or Upper Wood) mines (70) are all worked by the Glendon Iron Company.
A track has been laid, partly on stulls and partly on pillars, along the vein from the hill-side to the De Camp mine;
the track has been stulled over, and through the tunnel thus formed the ore is all run out on cars drawn by a small
Baldwin locomotive. The org is raised to the tunnellevel in skips or buckets by hoisting-engines on the top of
the hill, :

In the northeast stope in the Scott mine, about 80 feet below the tunnel-level, the northeast vein is 3f; feet
wide, the southeast vein is 9 feet wide, and the veing are separated by & feet of rock. This intervening rock is
blasted down and raised to the surface. Samples were taken across each of the above-described veing and
contained—

No. 387, ' Nu. 888,

e Rt

| S

DPer ¢ent. | Der cent.

Motallic iron veevvevnnienvann., bs, 22 67,87
® Thosphortis, ceeacernaniuns 0, 407 0. 148
Phosphorns in 100 parts ivon. .. 0, 699 0,238 !
!

Sample No. 387 is from the northwest vein; sample No. 388 is {rom the southeast vein,
Average samples of the ore from the mines worked by the Glendon Iron Company and the mine (Lower Wood)
worked by the Andover Iron Company were collected from the cars. The samples contained—

d

No. 380, No. 300,

Par cent. | Per cent.

Metallic iron g 63,75 66, 00
ThosphoTls, sveetcvenivnaroann: 0. 304 0. 223

Thosphorns in 100 parts iron. .. 0. 077 0. 398

Sample No, 380 is from 24 ear-loads of ore from the Glendon mines; sample No. 390 is from 14 car-loads of ore
from the Lower Wood mine, .

From January 1, 1867, to December 31, 1879, 412,695 tons of ore were raised from the Lower Wood mine; from
January 1, 1871, to December 81, 1879, 311,754 tous were produced from the Glendon mines. During the census e

‘year the product was 41,5676 tons and 85,622 tons, respectively.

The ore is shipped over the Hibernia railroad to Rockayay, and thence by rail or Morris canal principally to
Thillipsburg, New Jersey, and Glendon, Pennsylvania. ‘

The TVillis mine (71) is ab the northeast end of the Hibernia vein, It is owned by the New Jersey Iron Mining
Company, and is worked by the Bethlehem Iron Company. The mine was reopened in November, 1879, after
haviug bueen idle for about 18 months, In the census year 10,975 tons of ore were raised. The production of the
mine from January 1, 1868, to May 31, 1880, was 142,160 tons. The ore is teamed to the foot of the hill, and thenco
is shipped by rail and canal, A sample taken from a canal-boat load at Rockaway contained—

. - - "
No. 301,
, Ler cent,
Motallie JT0M . eaes e vaeana e ers coaenn 49. 82
PLOSPROTUS . mecsmamcas cmansnnnmrannnnnaans 0. 343
Phosphorus in 100 parts iron. ceemweonianes 0. 680

Southwest of the Lower Wood mine, and on the other side of Hibernia brook, the Beach or Montauk mine was
reopened in March, 1880, Ly the Andover Iron Company. DBefore the end of May 357 tous of ore were mined. The
mine is believed to be on the extension of the Hibernia vein, The ore was not sampled.
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a  About 23 miles northeast of the Willis mine, and east of Splitrock pond, the Cobd mine (72) was worked during
the census year by the Splitrock Forge and Mining Company for the supply of the Wilson forge, at Splitrock;
1,288 tons of ore were produced. The vein of ore bas Leen opened for a length of several hundred feet and to a
depth of about 120 feet. At the stope the vein is 5 feet wide, but nearly one-half of the material from the mine
goes to the rock-dump. The ore is caleined in an ordinary lime-kiln and then crushed between rolls before it is
ready for the forge. A sample from 25 tons of the caleined and erushed ore contained—

| No. 392
|
Per cend.
b . . Metallic Jron. cooov v iie e e e 50.79
Phosphorns...v.oovviiiiniciiinenns s 0. 426
Phospherus in 100 parts iren 0.712

The Splitrock Pond mine, at the northeast end of the pond, was reopened in the spring of 1880 by William S,
De Camp, and 560 tons of ore were mined. "Work had been discontinued before the mine was visited, and the ore
was not sampled. ‘

The Green Pond mine (73) is on the east side of Copperas mountain. It was worked in the census year by tho
creditors of the Green Pond lron Mining Company, Charles B, Maxwell, trustee; 18,053 tons of ore were raised and
shipped to different furnaces in New Jersey and Pennsylvania via the Green Pond Mine railroad to Charlotteburg,

+ and thence by the New Jersey Midland and other railroads. The mine is comparatively a new one, having made
its first®shipment of ore about the year 1873. The ore lies in several distinet shoots, which piteh at about 800 and
dip at about 40°, Two shoots have been worked to a depth (or length) of 320 feet, a third to 125 feet, and a fourth
to 85 feet. The ore from all the openings is very much alike. It contains hornblende and pyrrhotite (the latter in
such quantities as to necessitate the ore being roasted before being used in the blast-farnace), and often green miea,
A sample was collected from 2 car loads of ore from each of the four pits (8 car-loads in all); it contained—

No. 398,
d A Ter vent.
Motalliciron. .cooeeiniiiiiiaii i aes 51,83
PhosphoriE. ot i i riineie 0. 033 '
Phoesphorus in 100 partsiron........ ..., ‘ 0. 004

The Charlotteburgh wine. (74), near Charlotteburgh, was reopened in February, 1880, by Cooper, Hewitt & Co.
From this and the Davenport opening near to it 3,920 tons of ore were mined in the census year. The Charlotteburgh
mine is 60 feet deep. A sample of the ore from a pile of about 30 tons contained—

Na, 304,

¢ ' : Par cont.
Metalledron. caeeea i 68.16

PhosphoruS. cosieericiiiceeiiaacaaea e, 0. 151

Phosphorus in 100 partsivon ... ... - 0. 260

The Rockaway Valley or De Camp mine, and the Pike’'s Peak or Stony Brook mine, were both reopeéned in the tall
of 1879. About 500 tons of ore were raised from the former and 100 tons from the latter. The mines were, however,
idle when visited in June, 1880, and the ore was not sampled.

The Ringwood mines (75), situated in the northern part of Pompton township, Passaie county, are owned anit
worked by Cooper, Hewitt & Co, In the census year 26,482 tous of ore were mined. TFrom May 31, 1874, to May
81, 1880, 103,398 tons were produced. The total yield is estimated at 896,000 tons. Many of the openings were
£ worked in the last century.  Of the many mines on the tract four only were worked in the spring of 1880, These
were the Cannon, the Deter, the Iope, and the Hewitt (see Fig. 56). By far the largest amount of ore raised
came from the Canuon and Peter mines. '

The Cannon mine is near the southern side of the tract. The large opening described in the Geology of New
Jersey has been abandoned, and a new opening has been made east of the old pit upon another shoot of ore. The
new pit is G0 feet wide.

The Pefer wmine is about a mile northeast of Cannon. Tt was worked in pre-revolutionary times, and some of
the old timbers still vemain and are in good condition. The structure of the ore-body is complicated; two or three
shoots of ore, all pitching toward the northeast, appear to unite not far below surface, there forming a large poeket.
The mine is dry, and the ore is easily exploited.
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The Hope mine, comprising a number of openings along the side of Hope mountain, is 611 the extension of the a
Peter range. An ol_d pit about half-way up the hillside was worked a little while in the spring of 1880; but
neamly all the operations (they have not been extensive) have been on several small shoots of or

. e at the foot ol the
hill, near the tramway.

b
'
d
P

11, B0,
The Hewitt mine is near the state line. The vein stands almost vertically, aud has been worked in open ent

to a depth of about 25 feet. The ore is 6 to 8 feet wide; it is reddish in eolor, owing to partinl peroxidation,
Samples of the-ore from each of the above-mentioned mines contained—

No. 305, No. 306. | No. 347, No., 308 Nu. 309, . .
I [ U NS, E— . Sy €
Per cent. | Tercent. | Percent. | Percent. | Per cont.
Motallio 101, con. veeanaienisens 55, 26 55, 66 62, 60 63,20 02,32
Phosphoritg...ovaeees reneaenens 1.567 1, 550 0.458 0,148 0. 078
SHUIPNUL - oo svvmnnnmmsreremmmsfommmessmnansloaninsuenesfommpanaranasfrommeses 4824
Phosphorus in 100 parts iron... 2,818 2,801 0. 731 0. 708 0. 140

l

Sample No, 895 is from the Cannon mine; the sample was collected from the cars. Sample No. 396 is from the
Peter mine; it was also collected from the cars. Both ores vary in texture, but on {he who'e resemble each other
in mass. The Cannon ore has, however, a purple color when powdered, which distingu ishes it

Samples Nos, 307 and 398 ate {rom the Mope mine., Sample No. 398 is from the opening on the hillside. The
ore is “shotty ”, while that from the newer openings, at the bottom of the bill, is finely granular (sample No, 307y £
The samples were taken from piles of ore at the mine. ‘

Sample No. 399 represents the Hewitt ore. It was taken from the cars.

;

RAMAPO RBELT.,

The Builer mine (76), near Sufferns, Hohokus township, Bergen county, was worked for oue month in the
census year and produced 280 tons of ore. \

The Brown mine (77), near Midvale, Pompton township, Passaic county, was reopened in February, 1880,
Before the close of the census year 1,232 tons ot ore were mined. :
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a The Kehart mine, in Pequannoek township, Morris county, was in operation for three or four weeksand 50
tons of ore were raised. ‘

The De Bow mine (78), near Pompton I’Lmnb, Pequannock township, Morris county, was worked for two months
and 112 tons of ore were mined, » .

The Beer’s mine, near Morrxs_ Plaing, Hanover township, Morris county, was in operation one month and a hialf
and produced 22 tons of ore

No samples of ore were t.),ken from this belt.

LIMONITI.

In the Annual Report of the Stale Geologist of New Jersey for 1880 twenty-two localities are given where limonite
B has been found. At fifteen of these some work was done in the census year, and ore was raised from eleven mines.
Phe total produnetion of limenite in the state during the census year was 15,503 tous, and of this amount 12,354
tons were raised from three pits near Beattyestown, Warren connty. .

The ore occurs associated with the magnesian limestone in the valleys lying between the gneiss ridges of the
Highlands. Beginning at the southwestern portion of the belt, there are three openings on the same body of ore
near Carpentersville, Greenwich township, Warren county, southeast of Pohatcong ereek. The pits are known ay
the Rapp, Carpenter, aud Riegel mines. In the census year 392 tons of ore were mined at the Rapp opening.  The
others were not worked. In Lopateohg township a mine on William Hamlew’s farm produced 344 tous of ore, and
oie near New Village 374 tons, On Marble mountain, Lopateong tO\'\’I]bhlp, some work was doune in the summer
of 1880 in searching for limonite, but no ore wak raised before June, .
¢ In Hunterdon county 565 tons of “hematite and ocher” were raised from the Wean mine, Most of this was
sold for paint.  From the Radley mine, Lebanon township, 78 tons of ore were shipped. In German valley, both
in Lebanon township, Hunterdon county, and in Washington township, Morris eounty, ore has been mined. The
Neighbour mine, on Sylvester Neighbowr’s farm, in Washington township, 2 miles northeast of Califon, produced
856 tous of ove in the census year, which was used in the Chester fnrnace. The ore contained, however, according
to an analysis made in the state survey laboratory, (¢) 8.74¢ per cent. metallic lead and 10 per cent. metallie zine,
which proved troublesome in the farnace, aud the use of the ore was discontinued and the mine was abandoned,
The Dafford mine, near the Neighbour, produced about 500 tons of ore in the census year. 1It, too, was worked but
part of the year. :

Near Beattyestown, about 33 miles south of Hackettstowi, in Mansfield township, Warren county, are the
d Thomas, Shields’ and Brown mines (79). They are all on land belonging to Thomas Shields.

The Shields mine is the largest of the three, and lies between the other two. It is worked by A, Pardee & Co.
The ore is used at Stanhope. In the census year 9,870 tons of ore were mined. Irom 1872 to June, 1880, 41,121
tous of ore were produced. The pit is about 60 feet deep and about 400 feet long Ly 80 feet wide. The stripping
has varied from 6 to 30 feet. The east wall of the pit is blue limestone (magnesian), and the slate outerops not fav
from the pit on.the southwest. The ore iy mixed with yellow clay. Abouni three-quarters of the material r: uaul
from the mine is lost in washing. Very little lump-ore is found iun the mine. :

A qample of the ore collected at Stanhope furnace from a pile of about 25 tons yielded, on complete analysis—

i
! No, 325, No. 325,
|

e ) Poreent, | ‘ Der cent,
SHIPIUT +oenen i meeceme e cee e me e 0.041 || Phosphoric acld coovivviiirimiennciirieiineens 0. 588
PhosplOris . covecimauvcscisesrrncicasencaaes 0, 257 Carbon in carbonaceous mattor voever vae cenenn 0,11
Tron, metnllic, cooeroirinnriiniiiainiiirennanaas 42,78 Hygroseopioc water .oooo il 0.52
I’lwsplmi'us i 100 parls iron veveecveivanverna. 0. 601 Water of composition eeeeevinnioiiiiiiiian, 8,88
SIHOR o eeeevirneerrenesenmnaecrersneennanieens 0.24 | TOtAL . et s e £a. 605
Iron, peroxide . 60. 99 T
Alming . . evee e e e e 4.72 Por centi. of insolublo silicious matter......... 24,01
Manganese, protoxido L8t RIS
Limo oo o B U U U O VR UUUP 10,24

£ M“g““’:’i“ e 0.70 1 Aluming (with trace of oxide of i 4.06
Ivon, disulphido . o 0,077 LADO e e i 0.07
Nickel, oxide.............‘.........‘ ........... 0, 06 Magnesia.. .. . 0.48
Cobult, 0318 «oecio 0.04 B U Y 1.02
POTAEIN v aave snnermvmmimnnssnrsevassrmmavnionn 1.40 SOM0n -+ e e 0.03
10T 0.10 R
Carbonio Reid. .o oeoooe i 0.06 B 24,00 -

The Themas mive is north of the Shields. It is worked by Joseph Wharton, and the ore is used in the
Hackettstown furnace. In the census year 2,050 tons were produced. The Brown mine, which adjoins the Shields
on the south, is also worked by Joseph Wharton for the supply of the Hackettstown furnace. It was reopened in
April, 1880, and 434 tous of ore were mined before May 31.

a drnual Report State Geologist for 1830, p. 120,
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In Hope township, Warren county, 3 miles south of Blairstown, the Swayze mine was worked in the summer a
of 1880, but no ore was mined there in the census year, .
Limonite has been mined at several localities along the east slope of Pochuck mountain, in Vernon township,
Sussex county. The old Pochuck mine (80) is west of McAfee’s valley, half-way up the mountain side. In 1873 a
. gravity road was built to the railroad in the valley, and preparations were apparently made for mining on a large
seale.  Work was stopped, however, in 1876, and since that date the mine has been idle. The pit was filled wilth
water when visited, and no ore was seen in place. No limestone is present near the pit. In the Annual Report for
1879, p. 93, the state geologist says: ¢The mine has been an interesting geological locality, as the ore occurred in
small lumps and masses in earths, and the ore-mass was bounded on the northwest and southeast sides by rotten
gneissic rocks. These soft strata continue for over 100 feet in depth and 500 to 600 feet in length.” The ore
contains graphite, which is quite common in the magnetic ores of this region. From this, and the fact of the ore I
oceurring in partially-decomposed gneiss, it seems probable that the limonite is merely the outerop of a vein of
magnetite.

A sample of the ore was collected from 75 tons at the Franklin furnave; it contained—

No. 3090,
. Per cent.
Motallio Jron. e v e cosrmricieis sice e cinonns 88, 60
PhoSPNOIIE .« cieerarremncnnrasnrunaarvanman 0. 562
S 1013111 0. 132
Phosphorus in 100 parts fron. sceveeeaeuunn. 1. 466
v

VoL XV—-12
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NOTES ON THE IRON ORES OF PENNSYLVANIA.

-4
COMPILED FROM THE REPORTS AND UNPUBLISHED MATERIAL OF THE SLECOND GEOLOGICAL SURVEY OF PENNSYLVANIA, J. P. LESLEY,
STATE GEOLOGIST, AND THE CENsUS SCHEDULES, BY Bavarp T. Purnam,

The deposits of magnetic ore associated with the Mesozoic sandstones in Lebanon, York, Berks, and Ohester
counties were visited and sampled by Mr. Bailey Willis, and Mr. Bayard T. Putnam collected a series of representative
samples of the iron ores mined in other parts of the state. Mr, Putnam’s samples were not analyzed because the
appropriation allotted to this portion of the census work was exhausted before these samples were reached in the
laboratory. As Dr, MceCreath has made, for the second geological survey of the state, & very great number of -
analyses of the Pennsylvaniairon ores, it was thought best to give preference to the iron ores from the other states, ¢
andl the analysis of the Pennsylvania samples was therefore left until the last; and was finally omitted. In order
to present in this volume as complete an exhibit as possible of the iron-ore product of the United States in the
census year, permission was freely granted by Professor Lesley, state geologist of Pennsylvania, to reprint the
analyses published in the reports of the survey, and Dr. McCreath has kindly added to these, by permission of the
state geologist, a number of analyses made for the survey which have not yet been published.

Tron ore is widely distributed throughout the state of Pennsylvania. In the census year it was mined in 35
counties, and the state ranked first on the list as a producer of iron ore. The geological range of the iron ores i
greater in Pennsylvania than in any other state of the Union,

The %ccompmwmg map (Plate XXIX) was compiled to show the geologlcal as well ag geograplical position of
the deposits of iron ore worked in the state in the census year. d

Tollowing the plan of Mr. McCreath’s report (MM, of the Pennsylvania survey), the analyses in the following
pages are arranged under the kind of ore, and are further grouped under each kind in accordance with the geological .
age of the ore.

I. MAGNETITE.

The magnetic ores of Pennsylvania may be conveniently grouped according to their associated wall-rock, ag
follows: (1) Magnetic ores in the Archaan gneisses and slates. (2) Magnetic ores associated with the trap-dikes
in the Mesozoic sandstone.

Tor a description of deposits of the second class, see the report of Mr. Bailey Willis. e

The magnetic ores of the first class occur thronghoutthe Archaean slates and gneissoid rocks in the southeastern
part of the state. But the workable deposits appear to be almost entirely confined to that portion of the South
Mountain belt which lies in the northeastern eorner of Bucks county, the southern part of Lehigh county, and the
west central part of Berks county. This belt is the southwestern extension of that which in New Jersey and New
York forms the highlands, and the general character of the associated ore, and its relation to the inclosing rock in
Pennsylvania, is much the same as it is farther north. The Pennsylvania magnetites of both classes differ, however,
from the run of the magnetites in New Jersey and southern New York in containing, as a rule, but little phqsphorus.
Over 80 per cent. of the total magnetic ore produet of Pennsylvania was reported to be adapted to the manufacture
of Bessemer pig, and it was largely used for that purpose. It is probable that but little of this class of ore will
average over 50 per cent. metallic iron, and a large amount of it will run under 45 per cent.

Berks county.—Produet of magnetic ore from the Archaan belt in census year, 57,647 tons. The following £
analyses are from Report D? Vol. IT: ‘ '

No. 094, | No. 004,

Der cent. Per cent.
Motalliciron.coeaesnn 42. 700 Aluminn.... .. Cemaraea 8.411
Metnllic mangancse. . .. 7. 007 TAMG wermenrceenananas 0. 040
Sulphur .cviemennanaan. 0.020 || Magnesin.....c.ccu..n.. 1. 502
Phosphorus.conve vaen-n 0.135 Insoluble residue ...... 14306

994, Clymer Iron Comymiy’s mine, on Cornman’s farm, 2§ miles northeast of Pricetown. - Ore for the most part in powder; soft, dull

black to brownish black, Shows numerous small scales of mica. Iren for the most part as magnetic oxide. 179
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a 1 2. 3. 4, 5. 6. 1, 8, 9. 10.
Percent, | Percent, | Percent, | Percent. | Percent. | Percent. | Percent. | Percent. | Percent, | Porcent.

b £ R 85030 |* 85,500 28,100 30, 260 28, 950 24. 650 41, 800 38. 400 22, 100 59,100
B B O I LE L LR L LT Tr T PR PP PP PRSP TR FERTT PR Y Loy 2. 478 0.720 7, 507
ATUINIDN. cavvnervvvmrreneroocmcianasrcmeradoansiaiieraificarnaminama]incanmenaas [euan DR 8,070 1, 501 3. 787 6, 748
173 Ty o e e [ 13,770 26, 410 3. 880 22, 400
Magnesin.......... (R PN P 8,749 4. 396, 1, 048 . 9. 830 -
Bulphnr cooeevinnnn.n 0, 003 0. 025 0.175 0. 002 0,812 0.175 0. 006 0.028 None.
Phogphorus 0. 043 0.059 0,020 0. 000 0. 024 0. 055 0. 087 0.018 0. 008
Biliclous matter, . ..cvemeereaveniiniiiaans 43,785 48,710 51,100 26. 020 10,100 18. 610 40, 060 80, 500 0, 860
Phosphorus in 100 parts iron.............. 0,118 0. 210 0,066 0. 020 0. 007 0,131 0,096 0. 081 0,115
b R

1. Greiss §» Weudling’s mine,

2, Frederick's mine,

3. Butz’s mine,

4. Charles Geary’s mine, Rittenhouse gap,

5. Tatham.Brothers’ mine, near Copton.

6. Guilerman’s mine; hard ore, with carbonates of lime and magnesia.

7. Guiterman’s mine; soft ore.

8, Haines & Klutz's mine (George Wetzel), half mile west from Red Lion statmn, Bethlohem Iron Company,

9. Friteh § Brother's mine, near Mertztown.

10. Clymer Iron Company’s open cuk, 2 miles southest from Pricetown; soft ore,
<

In Lekigh county, 70,398 tous of magnetite were mined; in Bucks county, 24,192 tons; and in Northampton

county, 132 tons—all from the gueiss belt. No analyses of these ores are available, bub they are similar in character
to the corresponding ores in Berks county. : ‘

. ' II. HEMATITE.

Deposits of anhydrous sesquioxide of iron are of rare occurrence in Pennsylvania. A so-called “red oxide”
is found associated with limonite at some of the banks, notably at Haldeman’s bank, in York county, northeast of
Hanover. An analysis of this ore shows, however, the presence of nearly ¢ per cent: of water (see Professor
4l Trazer's I’eport tn York County, C, p. 62). (:rmm of both specular and maguetic ore are often found with the
Yimonite clsewhere in York county, both in the Archaoan gneisses and primal slates, and “red hematite” oceurs in
small quantities associated with primal slates in Berks and Lehigh counties,

Micaceous gpecular ore oceurs in the belt of Mesozoic sandstone near Dillsburg, in York county, and in the
neighboring counties. Outside of York county, however, this variety of ore was mined in Pennsylvania in the
census year at but one locality—near Hummelstown, Dauphm county.

The character of this class of ore is shown in the following analyses, taken from Report MM, p. 222:

York county, No 438, No. 1885, '

Py Per cent, Per cend,
Protoxide of iron .......... 3 - R PO
Seaquioxide of iron ........ 88, 3567 82, 607
Sesquioxide of menganess. . 0,018 0. 041
Oxide of COPPET.eennnnenen. None. 0. 222 :
ARt et ieeaea, 8,424 4,848 '
TAMG wecemenerrnnneemanns 1,200 o.r60 |°

' MAgnosit . eee s veinesonnas 0. 479 0.918

Sulpburic acid. .cvnunvennn. X ) 0. 150
Phosploric acid ... . 0. 201 Traces.
Carbonie acid...... . None. 0.123
Water ceeeeevvirrenaninen-. 0. 551 1,277
Inseluble resid{uo .......... 3.373 9, 530
£ Total . evnneooon.. 90,013 ! 100, 471
Metallio iron...coe.uunn.. 08. 500 57, 825
Metallic manganese. . 0.011 0. 020
Sulphur veeennnen. ... ©0.024 0. 060 :
Phoaphorug coc.c.veviencnn 0.127 Trace, -

438. Mine ore-bank, 2% miles southwest from Wellsville. MoCormick & Co. , lessees, Ses Report OC, page 236. Red hLematite, with
foliated, micaceous hematite; unctuows; roddish-brown and ivon black. Slightly impregnated with magnetite,
185. Mine ore-bank, 2% miles southwest from Wellsville. MoCormick & Co., lessees.
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Adamsg county. " No. 435, Torcontages, a
Per cent,

Protoxide of fron ._...._.. 0. 821 .

Sesquioxide of iron ........ 72, 857 } == 60900 per cent,. ivon.

Sesqunioxido of manganeso. . 0. 031 | = 0.022 per cent. manganese.

AlNR. e v e 0. 999

Lime ..oeniael Eavraons 0.240

Magnesit. oo veieineeannnae 0. 188

Sulphurie acid. ... e 0.017 | == 0,007 per cent. sulpbur,

Phosphoricacid........... 0,007 | == 0.003 per cent. phosphorus.

Wb e 0. 224 :

Silicic neid (8i0p) v.o... ... 25, 660 b

Total ...oecieninan, 9. 980

485. George Cole’s ore-opening, 13 miles from Newmans, on the Cole’s Valley road, See Report CC, p. 249, Specvulm' iron oroj
foliated, Lrittle; iron black, with gangue of quartz, ‘

In Perry county a thin seam of hematite oceurs in the Catskill formation (IX), (see Report M3, pp. 37 and 38)
and occasioual nodules of hematite have been found in the Coal Measures (see Report MM, p. 373). In neither
case, however, does the ore oceur in quantities of economic importance.

III. LIMONITE. : c
LIMONITE ORES OF THE SILURO-CAMBRIAN FORMATION.

Everywhere throughout Pennaylvania, wherever the great limestone formation No. II occurs, there are found more or less importaunt
deposits of brown hematite iron ore. It is this horizon that has supplied the greater part of the stock to the furnaces along the Lehigh,
Schuylkill, and Susquehanna rivers, and the whols of the stock to.the old furnaces of the Kishicoguilis, Nittany, and Canoo valleys, and
Morrison’s Cove, in middle Pennsylvania, as well as to the furnaces in Mountain Creek valley, in Cumberland county, and Path valley
and the Conecocheague region of Franklin' county.

They are seattered over the surface of the southern or limestone half of the Cumberland valley, from the Lehigh river to Maryland,
and southward through Virginia and East Tounessee to Alabama (MM, p. 199). But thoy are distinguishable into ores at the top, eres
in the middle, and oxres at the bottom of the great limestone formation No, II. Those at the top form a helt along the middle of the valley @&
where the Magnesian limestone underlies the Trenton limestone, or, in its absence, the Utica or Hudson river slates, formation No. ITI.
This line of ore-deposits is represented by the great minoes of Ironton in Lehigh and Moselm in Berks connties; the mines along Spruce
oreek, in Centre and Blair; the Henrietta, Leathercracker, and Bloomfield mines, in Morrison’s Cove, Blair county; and the old-Mount
Pleasant and Carrick furnace banks, in Path vallay, Franklin county.

Those in the middle are conneeted with various horizons of ferruginous limestones in the Chazy and Calciferous. Those at the
bottom, along the north or west foot of the Seuth Mountain-Blue Ridge rango, are geologically connected with the Potadam sandstone,
or the slates which interveno between it and the base of the Calciferous, and are locally known as ‘‘mountain ores”, This lower line of
ore-depoaits is represented by the great mines of Springfield, in Canoe valley, Blair county; at Pine Grove, Boiling Springs, and at the
No. 1 Qlever mammoth bank, in Cumberland county; at Pond bank and Mont Alto, in Franklin county; and a long line through the
Shenandonh valley, in Virginia.

In the Cumberland valley, in York, Cumberland, and Franklin counties, these ores have been very extensively mined both fox loeal
use in the furnaces of the valley and for shipment to Harrishurg, Reading, Columbia, ete., to be smelted along with the more refractory @
magnetites, The best developments have been made along the line of the Sounth Mountain railroad ; at Boiling Springs, ab Cleversburg,

.and near Shippensburg, in Cumberland county; along the line of the Mont Alto railroad; and in Path valley, in Franklin county; and.

on Dogwood run, in York county. (a) ;
Northampton county.—Production of limonite in census year, 121,794 tons. The character of some of this ore
is shown by the following analyses, taken from Report MM, p. 218: ‘

No. 080. No, 067. No. 960, No, 807,
Der cent. Per cent. Per cent. DPer cent,
Seaquioxide of iven ........ 49,928 63, 714§ WabeT vaceeenrrmcaemennanes 11,884 11,980
Seaquioxide ef mangnnese.. 7,853 0. 455 Tnsoluble resfdue ..av--.... 26.700 | 2L, 040
Sesqnioxide of cqlmlb ...... 0.140 0, 040 TG +eeen s aeeenss 100, 302 100, 580 f
Aloming.oooeiiiinei e, 3.053 1. 090
LiI00 o ueeeenrnavaecanan, 0.110 0.180 Motallio fron «eovvernaninn. 84, 060 44, 600
Magnesin . .ue.: coaens 0.418 0.324¢ | Metallic manganose ....... 5.123 0,817
Sulphuric acid..........v.. 0. 042 0,027 Sulphur ceeeemviminninnans 0. 017 0,011
. Phosphorie acid oeuee oot 1.160 0. 836 Phosphorus. cucseeenisennns 0. 509 0. 806

980. TPharton mine of Sancon Iron Company, 2 miles east from Hellertown, Speoimens from higher lovel, about 80 feet deep, Yump.
and wash-ore. Compact, brittle, sandy; dark-Lrown to reddish-brown.

967. Whartor mine of Saucon Iron Company, 2 miles east from Hellertown, From deep shaft, 126 feet under ground. Lump- and
wagh-ore. Hard, tough, fine-grained; color, liver-brown. .

- & Report M3, p. ix, ef seq.
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a Lehigh county.~Production of limonite in censns year, 349,302 tons. The following analyses and notes of the
limonite of Lehigh county are from Report M, pp. 48 to 54, and Report MM, pp. 213 to 218:

I II. IIL Iv. v. VI | VIL VIIL IX. X. XI. XIL. XTIL

Per cent. | Per cend. | Per cent. | Per cent. | Per cent, | Per cent. | Per cent. | Per cent. | Per cent, | Per cent. | Por cent. | Per cent, | Per cent,

8 )« 37. 000 32,700 40. 600 45, 300 40. 500 83, 300 47, 000 47, 900 44. 600 44,500 51, 260 43,000 51, D50
3. 033 0. 874 0, 454 0. 749 0. 590 8,012 0. 518 0. 266 0. 570 9,280 0.381 4, 575 0. 360
0.035 0. 030 0. 027 0, 032 0. 022 0. 007 0. 030 0, 003 Trase, 0.018 0. 016 0. 040 Trace,
0.186 0.170 0. 507 0,137 0.128 0.170 0.111 0,165 0. 151 0.316 0.100 0.108 0,100

28. 890 89, 060 16, 230 21, 060 10. 300 B4, 250 16, 050 11. 890 20, 340 G. 280 11.010 19. 060 11, 430

XIV. XvV. XVI. XVIL | XVIIL | XIX. XX, XXI | XXII, | XXIII. | XX1V, | XXV. | XXV

Per cent. | Per cent, | Per cent. | Per cent. | Per cent. | Per cent. | Per cont. | Per cent. | Per cent. | Per cent. | Per ¢eni. | Per cent. | Per cent.

) 555 SO 48, 500 48, 000 S8, 000 48, 250 42,300 48, 200 48,100 57, 500 58, 50O 45,700 48, 500 51,750 49, 300
Manganeso... 0. 194 0.173 1,484 0,482 0. 648 0,418 0. 360 0. 749 0,223 0. 048 0. 360 0. 309 0, 210
Bulphur.covioviieervianeioaaas Trace. 0. 032 0.020 0. 045 0. 026 0. 005 0. 045 Trace, 0. 084 0,084 0. 002 Trace. | Trace,
Phosphorns c.veenscvcamanannas 0.123 . 120 0,108 0. 025 0. 100 0,158 0. 164 0,165 0. 043 0.157 0,928 0. 270 0,285
Insoluble residus. .oveeoeecan.- 16. 560 15, 050 20, 970 18,450 24,120 14, 810 13, 440 8,470 2. 800 20,210 15, 580 10, 850 15,120

XXVIL [XXVIIL| XXIX, | XXX, | XXXY | XXXIL | XXXIIL | XXXIV. | XXXV, | XXXV | XXXVIL | XXX VIO
¢

Per cent, | Per cent. | Per cont, | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.| Per cent. | Per cent. | Per cent.
Iren.... eeunn- 46, 600 40, 000 b1, 700 45, 000 28, 100 51, 400 47,000 26, 500 49, 000 43,700 42, 800 50, 400
Manganeso.... 0, 144 0. 187 Trace, 0. 620 5. 029 Q. 205 7.464 2, 032 0. 583 0. 763 0, 252 1.208
L1111 3101) Trace, Trace, 0,214 Traoce, 0. 002 0.021 0. 003 0, 081 0. 007 0. 005 0. 086 0. 002
Phosplioris «cvmeensnnssomrenas 0,278 0,172 0. 066 0,190 0. 6561 0,238 0. 630 3,135 1,288 0, 869 0. 222 0. 008
Inpoluble residue.c.-v.........| 19.880 15, 400 10, 660 21, 000 86,430 11, 200 4. 040 18. 900 0, 440 18, 6580 25, 040 10, 050

1. Harry Kaiser's mino, leased by Mull & Hagenbneh, north of Lock ridge, 1 mile west of Alburtis, (R. P.,1874, D, p. 18,) Sample
partly lomp and partly fine ore. Limonite, hard and sandy, with considerable quartz in fine ore.

1L Jonas Ereischmann’s mine, leased by Allentown Rolling-Mill Company, 1 mile east of Alburtis. Vein ore, (R.P.,'1874, D, p. 18.)
Limonite hard, compact, and very sandy.
d  IIL Jonas Ereischmann’s mine, leased by Coleraine Iron Company, 1 mile east of Alburtis. Wash ore. (R. P., 1874, D, p.19.) Limonite,
wash ore, with considerable admixture of ferrnginous elay.

IV. Wiand's mine, leased by the Temple Iron Company. (R.T., 1874, D, p. 21.) Sandy limonite, with considerable quartz in the
fine ore.

V. P. Marcl's mine, leased by Lebigh Iron Company. (R.P., 1874, D, p.21.) Limonite, hartl, compact, arenaceous, with somewhat
slaty structure,

V1. Maple Grove Mill property, near Hensingerville. (R, P., 1874, D, p, 21.) Limonite, hard, compact, exceedingly silicious, with
slaty structure, and light-brown color,

VIL J. Barber § Company’s mine, Hensingerville, 1} mile south-southwest of Alburtis. (R, P.,1874, D, p.¥2.) Limonite, compact,
with large mass of fibrous ore. ‘

VILL Shankweiler lot, at Hensingerville, 78 feeb below the aurface. (R. P.,1874, D, p. 23.) Limonite, very hard and compact, slaty
structure, surface somewhat velvety. '

© IX. Thomas Iron Company's mine, at Hensingerville, (¢) (R. P., 1874, D, p. 24.) Limonite, hard, compact, and of somewhat slaty
structure,

X. Hensinger Heire’ farm, 1} mile south of Alburtis. (R. P., 1874, D, p. 24.) Limonite, bomb-shell ore, curiously honeycombed,
with lage amount of g&thite. ‘

XL Ludwig’s Old mine, 1 mile west-northwest of Alburtis, (R.. P., 1874, D, p. 26.) Limonite, hard, arenaceous, with broken
concretions of pipe ore.

XII, Blank's mine, leased by Ludwig, Hertzog & Co., one-fourth mile northwest of Alburtis. (R. P., 1874, D, p. 27.) Limonite,
compact, arenaceons, eontaining cavities lined with giithite and lepidocrocite. Specimen also contrined a small piece of arenaceous red
hematite, and a small amount of pipe vre. :

XIIL. Reuben Romig’s mine, leased by Allentown Iron Company, three-fourths of a mile east of New Texas. (R. P., 1874, D, p. 29,)
Limonite, compact, cellular, with considerable admixture of yellow clay.

X1V, Werner & Reinhart's mine; leased by the Allentown Iron Company, one-half mile east of New Texas, (R. P, 1874, D, p. 90D
Limonite, compact and cellular, with admixture of ochreouns earth.

- XV. Werner § Reinkart’s mine, mined by the Allentown Iron Company. (R. P, 1874, D, p. 29.) Limonite, hard, arenaceous, and
compact. -
XVL Milton Lauer’s mine, lensed by Carbon Iron Company. (R.P.,1874,D,p.29.) Limonite, hard, compact, and very sandy.
XVIL. Frank 8. Lichtenwalner's mine, three-fourths of s mile enst of Alburtis. (R. P., 1874, D, p. 30.) Limonite, compact, with
nodular concretions and small seams of ochreous iron ore.

XVIIL Elwin Bastian's mine, leased by the Lehigh Iron Company. (R.P., 1374, D, p. 31.) Limonite, hard, compact, sandy, with
congiderable quartz in fine ore. | ’

XIX. Franois Gu#l's mine, leased by Carbon Iron Company, three-fourths of a mile west-northwest of Wescoeville. (R. P.,1874, D,
p.32.) Limonite, hard, compact, and sandy. ‘

o This analysis is put down under Hensinger & Saul’s mine in Professor Prime’s report, but specimen was from Thomas Iron
Company’s mine. ‘
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XX. Francis Breinig’s mine, 13 mile north-northwest of Breinigaville, (R.P.,1874, D, p. 32.) Limonite, silicious, somewhat slaty g
structure, spongy form; color, various shades of brown and brick red. :

‘ XXI, Oliver Moser’s mine, leased by Northampton Iron Company, one-third of a mile north of Breinigsville. (R. P., 1874, D, p.33.}
Limonite, compact mass of pipe ore, the pipes in some pieces being somewhat obliterated; somewhat cellular, the cells being partially
filled with yellow clay; color, dark-brown generally,

XXII Thomas Breinig's mine, leased by Northampton Iron Company, one-third of a mile north of Breinigsville. (R.P., 1874, D, p. 34.)
Limonite, very compact, somewhat cellular and stalactitic, botryoidal; color, various shades of brown.

XXIII. Nathan TV hitely's mine, 1 mile from Trexlertown, on road to Breinigsville, (R.P.,1874,D, p.36.) Limonite, hard, arenaceous;
structure flaggy; some of tho pieces decidedly fibrous,

XXIV. Iilliam B. I'ogels mine, lessed by Carbon Iron Company, one-half mile northwest of Trexlertown, (B, P., 1874, D, p. 36.)
Limonite, hard, compact, arenaceous, with somewhat laminated structure, and considerable admixture of yellow clay.

XXV. Heunry Swarizand . B, Fogel'a mine, leased by the Crane Iron Company, at Trexlertown. (R.P.,1874, D, p.36.) Limonite, ¥y
sandy, containing small eavities lined with géithite.

XXVI. diwyn Bortds mine, one-half mile east of Trexlerfown. (R. P., 1374, D, p. 36.) Limonite, compact, argillaceous, with
considerable admixture of ochreous carth,

XXVIL, Alywn Bortz and TFilliam FKoclh's mine, leased by Carbon Iron Company, one-half mile east of Trexlertown. (R.P.,1874, D,
».37.) L1momte, collular, somewhat nodular, of a dark-brown color.

XXVIIL Jonas Grammis' mine, one-half mile cast of Trexlertown. (R. P,,1874, D, p.37.). Limonite, soft and cellular, some of the
cells being filled with yellow clay; partly laminated structure.

}S{IX Gackenbaol’s mine, leased by the Crane lron Company, 2 mlles northeast of Trexlertown. (R.P.,1874, D, p.38.) Limonite,
stalactitic, cellular, sandy; color, various shades of brown and vermillion; containg 10.83 per cent, of water.

XXX, Francis Fisher’s mine, leased by the Colelfmne Iron Company, 14 miles northwest of Wescoeville, (R. P,, 1874, D, p. 38.)
Limonite, arcnaceous, e\cuedmgly hard and tongh, with nodular coneretions and velvety surface.

XXXIL J. § D, Smitl’s mine, leased by Millerstown Iron Company, 1 mile south- southiwest of Fogelsville. (R. P., 1874, D, p. 30.) ¢
Limonite, compact and exceedingly sandy, with considerable adhering yellow clay; color, various shades of light and dark brown.

XXXII Charles Miller's mine, three-fourths of a mile south-sounthwest of I‘ogolfmllo stuppm gore. (R.P.,1874,D,1.39.) Limonite,
arenaceous, with a large admixture of ochreous iron ore.

XXXIIL J. D. Scholl §* Co.’s mine, leased by Lehigh Valley Iron Company, 14 mile south-southeast of Fogelsville. (R. P.,1874, D,
1.40.) Limonite, compact, cellular, with numerous seams of ochreous earth.

XXXIV. Jacob Steininger’s mine, leased by James Lanigan, three-fourths of* a mile southwest of Fogelsville. (R. P., 1874, D, p. 40.)
Limonite, compact, arenaceous, with considerable admixture of ferruginous clay.

XXXV. Henry Stein’s mine, loased by Thomas Iron Company, 1 mile west-southwest of Fogelsville. (R.P.,1874,D,p.41.) Limonite,
rather compact, with considerable coating of white clay; some of tho pieces of a briek red, and others of a foxy color,

XXXVI. Jesso Laro’s mine, leased by the Crane Iron Company, 13 mile southwest of Fogelsville, (R.P.,1874, D, p.41.) Limonite,
compact, arenaceous, of a very dark color.

XXXVIL Levi Lichtenmwalner’'s mine, leagsed by the Crane Iron Company. (R.DP., 1874, D, p. 42.) Limonite, hard, sandy, with ¢
considerable ochreous iron ore.

XXXVUIL Eremlich § Lichtenwalner’s mine, leased by the Crane Iron Company, at Fogelsville. (R. P., 1874, D, p. 42.) Limonite,
hard, cellular, the pieces being generally of a slaty structure; color, dark-brown and ecinnamon-brown.

XXXIX, Pereontagea.
Per oent, ) %
Sesquioxide ofiren . ....... : 68, 590 | =48, 013 per cent. iron.
Alumina, coenriienaarnannn 2,010
Oxide of MANZANEES «ve- ... Trace.
B 05 L R 0,270
Magnesin coeaseneienainnns 1,480 €
Phosphoric acid .oo.venn... 0,840 | ==0. 140 por cont, phosphorus,
Sulphurie acid,conve uenaes 0,000 | ==0.025 per cent. sulphur.
‘Water, combined .......... 10, 750 ‘
Water, hygroscopio........ 6. 950
Insoluble residue «oveeen... 9, 930 .
%
Total «ovvevinvnrnnes 100, 880

XXXIX, Ludwig's New mine, 1 mile ffom Alburtis (R. P., 1874, D, p. 26), Average of G cars. Analyzed for Pennsylvania Steel
Company in 1874, and published by permission of 8. M. Felton, esq., president.

No. 61. No. 2. No. 63, No, 801, No. 869, £
o 4 R
Per cent. Per cent. Per cont. Per cent. Per cent.
TLOB vnenarvmcnnsonnronannarn 30, 300 47,700 50. 000 47,000 26, 400
MANZATIBED «everomusseonans 0. 065 2,068 0.208 0,041 17.048
Solphur .ceveecvmecsirennns 0. 008 0. 040 0. 080 0. 058 0, 010
PhosphoruB..vevsesussnes.. 1. 209 0,828 0. 0§6 0. 081 0, 005
Insoluble residue c....au... 28, 185 12, 595 12,620 15.770 21, 860

61, J. Ritter's mine, at Ironton; leased by the Crane Iyon Company. Limonite forming vein in Utiea shale and damountite clay.
Compact, flaggy, with more or less adhering clay, : ‘
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o 62, J. Rille’s mine, at Ironton, TLmmp- and wash.ore from bottom of mine (see Report DD, p. 44). Compact, botryoidal ;
considerable adhering clay and some quartz in wash-ore

63. P, Brown’s mine, at Ironton, Tump-ore. Compact, rather ﬁne-"‘rmned' dark brown.

301, P. Browws mine, at Tronton, Lump- and wash-ore. Compact, arenaceous; dark brown. (D. McCreath.)

369, Ironton Railroed Company’s mine, at Ironton. Lump- and wash-ore, Compact, botryoidal; alse stalactitic; general structure
somewhat flaggy. Somo of the ore carries considerable binoxide of manganese.

No. 801 Percentages.
b Per cent.
K Binoxide of manganese .... 77. 060 )
Protoxide of manganese. ... 4.820 } =62.031 pex cent. manganesc.
Sesquioxide of iron 8.0060 | =2.502 per cent. iron. !
Aluming...evenieerinicaans 0,711
Oxido of cobalb ..euvunn-s 0, 890
Oxide of nickel ..oneeaennns Trace.
Oxido of cOpper..cvmeeenans Traco.
. Baryta..c.....oos evaemaaaman 0.162
TAMG ceevriniriranannaans 0.770
Magnesit......coeunesrennns 0.236
[T P R 0. 808
c Potagh ceveriioinionnannn - 8. 042
Sulphurio acid...c..tveee. " Trace.
Phesphoric acid .........-. 0.149 | =0.003 per cent. phosphorua.
Water o e i 8. 980
Silieio acid . eeeeeeaiaaiines 4. 845
Total cuvevnvnnnervnns 100. 583

301, Ironton Railroad Compaw ' mine, at Ironton, i\{ang&nese wagh-ore. Stalactitic, botryoidal, reniform; partially compact and
cellular, with cells more or less filled with iron oxide. '

No. 105, No. 106. No. 64, No. 190, No. 184, No. 840, No. 4. No. 367. No. 852, No, 180,
d Per cent, Per cent, Per cent, Per cent, Per cent. Per cant, Per cent, Per cent. Per cent, Per oent.
Tron weeennnonnnn . 41,200 51. 300 40, 600 40. 000 41,000 44. 200 43. 000 44. 000 46. 800 82, 500
Mangnneso 0.028 0. 064 0. 554 0.115 0. 036 0. 038 0.165 0. 050 0. 201 0,338
Sulphur cveeennnnnnn. 0.191 0,106 0. 027 0.140 0. 098 0, 048 0.038 0.0738 0,033 0,028
Phosphorus. ..ee.. ..., 0, 056 0.192 0. 393 0. 089 0, 240 0. 760 0. 104 0. 210 0. 204 0,168
Insoluble residus..... 25, 945 9. 145 25, 460 206, 860 26,735 20. 8156 21. 860 17.870 17. 500 42,870

No. 857, No. 868, No. 365, No. 866, No. 363, No. 865, " No, 856, No, 361, No. 862. | No. 358.

Per cent. Por cent. Per cent. Per cont. Per eent, Per cent. Par cont. Per cent. Per cent, Per cont.
1) | RN 49, 500 49, 200 £3, 000 48, 300 34. 000 45, 200 80. 250 86. 600 80.100 47,200
Ma.nglmpse [P 0.194 0.317 0,216 0. 475 0.115 2.182 5.512 1.3%6 0. 489 2.70D
@Sulphur (...l 0. 019 0, 005 0,024 0.018 | , 0,020 0, 026 0. 029 0.107 - 0.062 0. 030
Phosphorus. cauweee.... 0.102 0. 180 0. 008 0,160 0, 876 0. 657 0.149 0, 547 0.209 0.076
Insoluble residus..... 13. 410 14, 005 7,200 15, 200 87,095 12,780 21,880 | 31.218 43.035 | . 14.080

195. John Heninger’s mine, near Siegersville, 4f miles west of Catassuqua., Wash-ore (sec DD, p. 39.) Compact, arenaceous;
carries considerable adhering elay ; color, various shades of brown and vermilion. :
'196. Hiram Boyer's mine, near Siegersville, 44 miles west of Catasauqua. Wash-ore. Leased by Lehigh Valley Iron Company.
Cellnlar, stalactitic; argillaceous. (D. McCreath.)
64. Samuel Sieger’s miue, at Stegersville, 43 miles wost of Catasangaa, Lump- and wash- ore. Leased by Bethlehem Iron Company,
Arenagceous, cellular; cells much filled with clay. Some of the ore is compact and fine-grained, with flaggy structure, Wagh-ore carrics
considerable quartz.

190. Daniel Levan’s mine, near Siegersville, 4% miles west of Cataswuqua. Wash-ore. Arenaceous, cellular; cells carrying
Fconsiderable clay, .

194, Calvin Guil's mine, near Guthville, 4 miles west of Catasauqua. Leased by Bpth}ehem Iron Company. Arenaceous, cellular;
some of the pieces fine-grained and flaggy. Color, various shades of brown and vermilion.

340. Benjamin TPeaver's mine, near Guth’s station, 44 miles west of Catasauqua, Lump- and wash-ore. Compact, brittle; darle
brown, Fine ore carries considerable quartz.,

74. James Kline's mine, at Orefield, 5 miles west of Catagauqua. Lump- and wash-ore. Leaged by Thomas Iron Company, Compact,
flaggy, arenaceous; cousiderable yellow, white, and pink-tinted clay.
367. Shewer s mine, 1§ miles west of Catasraqna. Lump- and wash-ore, Compact, arenaceous; also cellular, Dark brown, reddish-
“brown.

352, Ruch § Brolhers’ mine, at Ruchsville, 3 miles northwest of Catasaugua. Lump- and wash-ore. Cellular, bowyoidal, with
congiderable clay. ‘Wash-ore carries a good deal of quarte.
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180. Jonas Biery’s mine, about 4 miles northwest of Allentown. Exceedingly sandy ; somewhat cellular, with considerable free g
quartz and clay.

357. Charles Glick's mine, 34 miles northwest of Emaus, Lump-ore. Leased by Allentown Iron Company. Cmnﬁact; also cellular,
with considerable adhering elay; color, dark brown. :

368, Solomon Kehm’s mine, 2% miles northwest of Emaus, Lump-ore. Hard, compact, and tough; carries some particles of quartz
and considerable adhering clay. )

355. John Roth's mine, 3 miles north of Emaus, Lump-ore, Execeedingly compact and fine-grained; dark hrown,

366, H. 4 I". Jobst’s mine, 2} miles west of Bmaus, Wash.ore. Rather compact; shelly, with a large amount of elay, (D, MeCreath.)

863. Schwartz's mine, one-half mils south of Emaus, Lump-ore.  Very hard and tongh, arenaceous; dark brown, \

365. Elias Daney’s mine, 1 mile south of Emauns, Lump-ore, Leased by Colernine Iron Company. Brittle, shelly, Lotryoidal; dark
brown, (D, MeCreath,) A sample of titaniferous iron ore found in the top clay when working this mine gave the following analysis:
Te,38.16; Mu, .35; 8, none; P, trace; Ca0, 52; Mg, 3.87; AlQy, 2.79; TiO,, 32,18 per cent. b

356. Keok § Ritter’s mine, 2 miles oash of Bmans, Luwmp-ore. Leased by Ewmaus Iron Company. Compact, sandy, nodnlar, with
specks of quartz.

361, Trexler § Kling'smine, threo-quarters of a mile east of Emans, Lump-ore. Compact, arenaceous; dark brown. (D.MeCreath.)

862, Henry Klinds mine, three-quarters of a mile enst of Kmans. Lumyp-ore. Sandy, shelly; dark brown; ore carries consideralble
quartz, (D, McCreath.) )

368, Jesse Kline's mine, one-half mile east of Emans, Lump-ore. Compact; also cellular and bomb-shell; considerable clay,

No, 364, TPercentages.

. Per cent.
Sesquioxide of fron.......... 60.714 | ==48.80 per cent. iron.
Sesquioxide of mangancse... 1.202 | = 0.900 per cent. mangnnese. i ¢
Aluming..vevennnnnaen eeeans 2, 888
TAMO tveee ceiiiiaci i 0. 300
Magnesin .cooeevnenaiiineenn 0. 317
Sulphurie seid. . 0.035 | == 0,014 por cont. sulphur,

Phosphoric acid - . 0.448

I

0.196 por cent. phosphorus.

B 7] PN 11,340
Ingoluble residne cuaveevmnnn. 13. 015
09,749

364, Conrad Seam's mine, 13 mile cast of Emaus, Lump- and wash-ore. Hard, tougl, shelly, botryoidal; reddish-brown. Ore ¢
carries considerable adhering clay, (D.MeCreath.) :

N

No. 068, No. 009, No. 970. No, 081
“Per cent, Per cent, Per cent. Per cent,
Sesquioxide of iron ....... - 64.428 75,714 08, 785 47, 000
Sesquioxide of manganese 0. 082 0,228 0. 207 0. 889
Sesquioxids of cobalb... . 0,040 0.010 0. 020 0. 080
Aluminf.....o.innn . 2,108 1.421 2. 974 3, 008
TAMS vemmreiiineinernanonenas 0,170 0,160 0. 120 0. 100
MAEROBIR eeevererrnennneenens Too | P 0. 0. 268 0. 418
Sulphuric acid.c.veeevanaaaaas 0. 032 0.447 0. 612 0, 002 e
Phosphorio acid cevevs cnnvanns Co1.104 1,175 | 0. 041 0, 584
B ) RN 11,874 12,724 12. 806 8, 622
Insoluble residuc . .ooxceoeenes 10,760 7.700 13,810 38, 040
100. 286 09,957 | % 100.128 100, 301

Metallio dron ....o.cienennian 45, 100 53, 000 48,150 82, 900
Motallio MADEANEES veneneena. 0. 084 0. 159 0. 144 0. 019
Bulplur voevniviener cnevennns 0,013 ©0.170 | 50.245 0. 026
PLOSPIOTUR vevvnnrinninnnnns 0, 482 ¢ 0,513 0.411 0. 256

o Duplicate sulphur determination gave 0,179,

b Duplicate sulphur determination gave 0.240.

¢ Duoplicate phosphorns determination gave 0.514. £

968. David Sehneider's minoe, 3 miles from Friedensville, and 7 wiles southwest from Hellorbown. Lawp- and wash-ore, Leased by
Saucon Iron Company. Generally compaet and fine-grained, with cousiderable bomb-shell ore; the walls of the bombs heing lined with
dark-brown fibrous iron oxide. ‘

969. Widow Kuriz’s mine, near I'riedensville, and 4 miles southwest from Hellertown. Pipe-ore, Leased by Saucon Iron Company.
‘Cellular, pipe-ore, genarally of » dark-brown color, ;

970, Morgan Mory’s mine, near Friedensville, and 4 miles southwest from Hellertown. Lump- and wash-ore. Leased by Saucon Iron
Company. Brittle, celinlar; the cells for the mostpart filled with ochreous iron ore. Color, light- and dark-brown.

981, @. 4 . Mory’s mine, near Friedensville, and 4 miles gouthwest from Hellertown. Lump-and wash-ore, Leased by Sauncon Iren
Company. Cellular, brittle, with considerable ferruginous clay aund free quartz. Color of ore, dark-brown to yellowish-brown.



186 ~  MINING INDUSTRIES OF THE UNITED STATES.

\

a  Berks county—~Production of limonite in census year, 161,575 tons. The following analyses and notes are from
Report MM, pp. 210 to 213:

No. 983, | No, 982, | No. 003. | No, 084, | No. 082, | No, 086, [ No. 988, No. 987, No. 900, | No. 085, | No. 089, No. 991,

Per cent, t Per cent, | Per cent, | Per cent, | Per cont, Per cend. | Per cent. Der cent. | Por cent. | Per cent, | Per cont,| Ter cent,

Seaquioxido of fron . cevenn. 67,857 |- 62 867 65. 000 75, 867 74,671 | 07,428 04, 000 62, 214 63,857 | 46,857 b1, 043 57, 571
Sesquioxide of manganese... 0.155 0, 657 0. 268 . 050 0. 490 0.320 3. 414 0. 185 0. 505 2.183 3.320 2,441
Besquioxide of cobalt ........ Trace. 0,060 0. 040 | Trace. 0, 020 0. 020 0. 040 0.010 Traco. 0. 060 0. 050 0. 050
AlNmid.eeeeeeiannes RN 3. 68O 3,450 3. 881 1. 906 2,714 8. 938 2,030 8,387 8.468 4,201 4,740 3,150
Lime eveercninrennnnas veeaes 0,020 0. 160 0.170 | 0,110 0. 020 0. 200 0.120 0. 260 0. 080 0. 150 0.230 0. 060
ll Magnesin. . .o eueeraiaaas . 0,287 0.432 0, 421 0,230 0. 201 0. 360 0.245 0,302 0.331 0. 604 0.518 0.470
Sulphurie aeid....ooveveennn 0, 037 0, 052 0. 670 0. 165 0. 012 0. 080 0. 032 0. 085 0. 020 0, 007 0. 065 0. 085
Phosphoric a6id .veaunennnn.. 0, 527 1, 260 0. 330 0. 087 0. 405 0. 250‘9 0. 601 0. 020 0. 355 1172 0. 827 1,034
) 12, 504 12,008 | 11.280 12. 806 12,034 | 1L 008 12,808 10, 888 11,442 11162 11. 690 11, 822
Insoluble residue ...vae vuenns 15,185 | 10,270 18,610 7. 870 8460 [ 10.580 17, 400 82, 380 20. 100 82,710 20,910 23, 590

100,207 | 100,102 § 100, 000 09. 511 00, 833 [ 100, 673 100, 870 100, 380 100. 158 00. 240 09. 993 100, 262
Motallicivon .....ooieniin. 47. 600 44. 000 | 45, 500 068,100 62,200 | 47200 44, 800 3G, 550 44. 700 82. 800 86. 150 40, 800
Metallic mANZANEEO. ..\ .us. .. 0.108 0.988 | 0201 6. 002 0. 840 0.223 2,377 0.120 0.363 | ,1.520 2,812 1,700
Sulpbur ... erraeaes 0.015 0,021 0.028 0.062 0. 006 0,034 0. 018 0. 034 0. 008 0. 023 0. 020 0,020

Phosphorus 0. 250 0. 558 0. 148 0. 018 0.177 0.118 0. 302 0. 275 0.155 0. 612 0. 161 0.468

¢ 983, Flesheood Tron Company's mine, 1 mile northwest of Mertztown, at station 2312, Luwnp- and wash-ore. Generally compact and
fine-grained, also cellular; darlk-hrown.

992, Samuel Lewis’ mine, 14 milo northwest from Mertztown, ab stotion 2321, Lump- and wash-ore, Compact, also cellular 3 full of
seans of ochreous iron ore; dark-brown to yellowish-brown, Wash-ors carvies considerable quartz,

893, D. K. Klind's wine, 2} miles from Mertztown; Kline’s corners. Lump- and wash-ore. Leased by Temple Iron Company,
Compact, also cellular, with cells for the most part filled with ochroona iron ore, Color, dark-brown and yellowish-brown,

984, Charles Miller’s mine, 3 miles northwest of Mertztown, near slation 2472, Lump- and wash-ove. Cellular; full of seams of
ochreous fron ore, with spangles of quarta, Gonerally dark:brown,

982. B, II. Trexler’s mine, 1 milo northeast of Mertztown, Lump- and wash-ore. Generally compact and fine-grained, with admixture
of fibrous iron ore. Color, dark-brown to browuish-black, .

986. 2lrs. John Alerkel's mine, at Farmington, 8 miles north of Mertztown, Lump- and wash-ove. Cellular, with cells filled with
clay ; shows somo masses of quartz,  Color of ore, light- and dark-hrown,
d 988, Jonathan Zicgler’s mine, at Farmington, 2 miles north of Mertztown, Lump- and wash-ore, Cellular, brittlo, dark-brown.

087. David Ziegler's mine, near Farmington, 3 miles notth-northenst of Mortatown, Luwmp- and wash-ore. Leased by Temple Iron
Company. General appearance very sandy ; collular also compact and fine-grained, Carries considerable quartz, Color of ore, dark-
Dbrown and reddish-brown, ) ‘

990. Williem Miller's mive, 3 wiles north of Topton, Tmmp- and wash-ore, Arenaccous, brittle, dark-brown.

085, D, H, Smyer's Heirs’ mine, 1 mile south from Bauers, near station 2709, Lump- and wash-ore. General appearance very sandy,
with dark-brown to yellowish-brown coler, Carries a small admixture of manganiterous ore.

989, Charles Heffner’s mine, one-half mile sonth from Lyons. Lump- and wash-ore, Leased by Templo Iron Company. Sandy; full
of seams of ochreous fron ore; compact; alse collular, with cells filled with clay.  Color of ore various shades of light- and dark-brown.

901, Clymer Iron Company’s Udreo mino, 2 miles novthwest of Pricotown, Lump- and wash-oro. Genorally very compact and fine-
grained, with conchoeidal fracture and dark-brown color, ®

e The following eight analyses of limonite from Berks county have not before been published:

1, 2, 3, 4 B, (I 1 8.

DTy oont, | “Per cant. | Porcent. | Percent. | Perocent. | Percent. | Perocent, | Per cent.

Protoxide ofiron +vevunaninn.. None. None, None, {ooevvesenenn Nono, None, None, None.

Sesquioxide of iron 4eevenennnns 53, 803 60.178 76, 857 G4, 535 68, 028 60, 802 60, 0T1 49, 142

Sosquiexide of manganoss .. ... 1,447 0, 03¢ 1.189 0. 248 . 1861 1. 834 0. 850 0,218
Soequiexido of cobnlb ,..aenn... 0.120 . 0.100 (130 1 11 I (O PO DU nanenan
0xide 0f 206 +vanee cenvnnnnnns None, Noue. Nono. [eceeieeann.|. PR DR IR IR

ANMINR . caenecrecrennranenna, 2, 050 1. 660 T L 160 2. 865 8. 580 8. 964 8. 061 8. 048

Limo c.o..... e srarraeeaasy 0. 860 0.750 0.870 0. 580 0.470 0. 610 0. 380 0, 450

MAgNesih . ereercrnecaaavannnaa, 0.012 0,430 0,448 0. 580 0. 583 0. 533 0. 638 0, 658

r Sulphorioacid . veceenrinennnnnn 0.012 0.010 0,032 0. 200 0, 080 0. 010 0. 060 0. 030.

Phosphorio noid ...ue..... PPN 0. 910 0. 052 0,405 0. 356 1,607 0. 469 0,827 0. 804

9,270 0. 650 10, 850 10. 442 11.892 9. 006 B, 866 8,802

81. 000 20, 050 9. 200 20, 040 21,200 25. 000 82, 920 87, 050

Tothl vevrrereenannannann, 100, 186 100. 819 100, 108 00,705 99, 787 09.088 |  00.858 00,715

Motallio iron veevenuen.n.. . 87,728 46, 825 53, 450 45,175 41,250 41, 675 B89, 250 84, 400

Metalllo mangonese ........... 1.008 0.648 0. 828 0.173 1,280 0. 020 0.453 0.161

Sulphue ..oevvnvvncviinnsnnnnn. 0. 005 0.004 0,013 0,080 " 0.082 0. 004 0,020 0,012

Phoaphorus ....ocvueue. eenaae 0. 400 0, 986 0,177 0.1565 0.741 0. 205 0.148 0.169

Phosphorus in 100 parts iron ..| 1. 060 0. 616 0,83t 0. 848 1,796 0. 403 0, 864 0,402




IRON-ORE MINES OF PENNSYLVANIA. ' 187

1. Moselem bank, 1 mile south from Moselem. Sample, 225 pieces, taken from pile 111 stock house at Keystone fumace, Reading, a

Pennsylvania. Ove from the two washers at old large cut, and ehiefly surface-ore.

. Mogelem banl, Sample, 75 pieces, from the small * Red cut” washer,

. Moselem bank, Sample, 95 pieces, from the new ‘ Separator washer” ot ** Red cut”.

. Joacph Albright bank, 24 miles north-northeast from Topton, Sample, 98 pieces, from ore-pile.

6, Frank Brownbeck's mine, one-half mile sonthwest of Lyons. Sample, 245 pieces, from ore-pile.

6. Benfleld bank, one-half mile north from Mertztown, Sample, 220 pieces, from ore-pile at Reading Iron Works.
7. Shacfer mine, near Evansville, Sample, 253 pieces, from ore-pile at Reading Iron Works,

o G2 W0

8. Weiler (Dankel) banlk, 1} milegnorth from Hancock station, Bast Penusylvania railroad. Sample, 192 pieces, from pile at Reading

Iron Works.

Lebanon county prbduced 5,629 tons of limonite in the census year. The following six analyses of these ores

have not before been published: .

1. 2, 3, 4, 8. 6.
Per cent, | Per cent. | Percent. | Per cent. |. Percent. | Per cent,
Bisulphide of irem c.ceuenonn... 17 [
Sesquioxide of iron .eue.uee. ... 72,001 63. 500 48, 742 58, 071 68, 392 50, 642
0.183 0. 258 0,143 ©0.208 0. 258 0,287
0.745 8.420 2.802 1,442 2. 846 8,024
: - 0,170 0.810 . 0.510 0, 580 0. 480 0. 410
Magnesia 0.371 0.601 0, 605 0. 443 0. 475 0.684°
Sulphuric acid..cevee crneennn. 1,865 0,105 0.140 0.070 0. 105 0.105
Phosphoric acid 0.878 0. 396 0. 536 0.302 0. 862 0,275
Water ..eeuveiiineniisnnnnnn.s 14, 734 11, 206 10. 124 11,242 | 12 066 10. 334
Silicious mattor.venss creenan ... 9,830 19.710 80.140 27,910 15. 590 88, 890
b7 ) 100,154 © 00,506 99, 832 100, 128 09, 874 09, 651
Metallio F0on vevensvueeenonnnns 50. 600 44, 450 84, 050 40, 650 47,875 85, 450
Metallle manganess - ......... 0.093 0,180 0,100 0.187 0. 180 0.165
Bulphur . vovveeiiiiiniirieeea 0,974 0,042 0. 056 0. 028 0. 042 0.042
Phosphorts. eessvenaeeaanann 0,165 0.173 0. 234 0,182 0. 158 0. 120
Phosphorus in 100 parts iron... 0,826 0. 889 0, 687 0,324 0, 330 0. 838

1. Bowman bank (X, 8, Eckert & Brother), near Cornwall, and about 4 miles south from Lebanon. Sample, 285 pieces, from ore
around washer,

2. Groh bank, about 3% miles south from Prescott. Sample, 215 pieces, from small pile at washer,

3. Strickler’s bank, 1 mwile west-northwest from Achey’s Corners. Sample, 156 pioces, from ore-pile at washer.

4. Moyer's bank, 1 mile west from Achey’s Corners. Sample, 135 pieces, from loose ore around the mine,

None of the above in operation when samples were taken, August, 1881.

5. Buoher's bank; about 8% miles south from Prescott. Sample, 243 pieces, from ore- p1le

6, Fingst's buuk, three-guarters of a mile north from Achey’s Corners. Sample, 225 pieces, represents the wash-ore.

b

Dauplin county produced 1,956 tons of limonite in the census year. The following analyses of these ores have

not before been published:

1. 2.
Per cent. | Per cent.
Sesquioxide of fron .oceeeeee.nt 56, 285 63, 785
Sesquioxide of manganese .... 1,107 2,225
0. 070 0. 080
2, 436 0. 587
0. 890 1. 450
. el . 0.340 0. 418
Sulphuric acid.cveveveenennn-..]  Tracoe. 0, 037
Phosphoric acid 0,680 ' 1088
Water...,eeeven- . 10, 062 11, 884
- Silieious matfer 27. 830 18. 070
Totaleeecriienannnnisans 00. 015 09, 574
Metallio iron «..ccoveveevenann 80. 400 44. 650
Metallic manganese .-..ooe.-.. 0.771 1. 549
Bulphur .ovveriiieiinraiaiann. Trace. 0. 015
PhosphoTtis.ceeerriiiersnnasnas 0. 267 0. 475
Phosphorus in 100 parts iron... 0. 652 1. 063

1, Swatara bank, 3% miles east-southeast from Hummelstown.

€

2. Derry bank, 14 miles south of Swatara station, Philadelphia and Reading railroad. Sample, 286 pieces, represents the clean ore,

free from quartz. As mined the ore will yield from 6 to 10 per cent. less iron than is shown in the above analysis.
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a Cumberlgnd county.—In this county 75,915 tons of limonite were mined in the census year.

MINING INDUSTRIES OF THE UNITED STATES,

analyses show the character of the ores (see Report MM, pp. 208 and 209, and Report M3, pp. 15 to 24):

The following

5. \ 52, ’ 53, 5, 55. 56, 57, 58 59, 0. ol.
Percent. | Percent, | Perecent. | Percent. | Per cenl. | Percent. | Per cent. | Porcent. | Per cent. Per cent, | Per cent.
Trotoxide 6 Iron coeein o iceeeeveceevanecaeane e ananns None. Trace, BN 21 O U [y Y S S FOR PR
Sv,squioxi{le of iron «oveaniiaan 69, 785 64, 214 b2, 671 75, 042 67, 628 71, 857 68, 000 72,314 62. 857 6. 214 77.428
Seaquioxide of manganese ..... 0. 331 1.417 8. 054 0. 382 0.133 0.133 1.212 3. 032 1. 831 2, 431 0.123
Sesquioxide of cobalt .oonr-..n. 0.420 0. 040 0.280 Traco. 0. 060 0. 060 0.070 0.270 0.200 0.110 0.140
Almit. cce e 1671 2, 360 1.7 1,250 2,205 2, 850 3, 260 2 100 1. 858 2. 280 1, 5%
B Lo e 0. 620 0. 580 1. 080 0. 380 0. 510 0. 460 0. 630 0. 540 0. 660 0. 580 0.740
MAInesin ceeniriannn i ians 0.410 0. 504 0374 0. 831 0,408 0. 457 0. 300 0. 302 0.270 0. 342 0.442
Sulphurie aeld..covennvnnenns, 0. 067 €. 062 0. 047 0. 007 0, 11b 0. 102 0. 057 0. 067 0. 075 0, 020 0.112
Phospheric acid .ooooooon oon 0, 334 1. 226 4. 002 0. 300 0. 107 0. 197 0. 708 1. 266 0.728 1.708 0,478
“}nter and orgnnic matter ..... 11, 240 12, 604 13,134 12,106 10. 158 10, 164 10.778 13.013 10. 806 11, 750 12,9668
Silicious matter........covvnees 14,780 16. 860 18. 640 9. 500 17,720 13. 440 25. 850 7,750 20. 520 15. 050 6. 660
Total .eeeervarannienns, 99, 984 98, 856 100, 609 100, 048 98, 429 90, 226 90. 358 100. 854 09. 890 09. 841 99.785
Metallic fron.coaeeieiiiinnnn. 48, 850 44, 950 6. 800 52, 050 47, 650 50. 300 40. 600 50, 620 44, 000 44, 950 54,200
Motallic manganeso....eeenna. 0. 245 0. 987 5. 620 0. 266 0. 004 0. 094 0.844 2,111 1. 275 1. 603 0. 086
Salphur cvavueien 00 0. 025 0. 0190 0, 039 0. 046 0. 041 0,023 0.027 0,030 0. 008 0. 045-
Phosphorits cocoyeooivnvenn -- 0. 146 0. 535 1. 787a 0.131 0, 086 0. 084 0. 308 0. 653 0.318 0,746 0,206
¢ Tlosphorus in 100 parts iron 0. 208 1,100 4, 850 0.247 0. 180 0.170 0.758 1,000 0.722 1. 659 0. 808
« A duplicato determination of the phosphorus, by Mr, Tohn M, Stinson, gave 1.778 per cont,
62, 3. 04. 05, 6. ' 07, " 68 1 6fa. k 09 70. 1,
Per cent.| Percent, | Percend, | Percent, | Percent. | Dercent. | Pereent, | Percend. | DPercent. | Percent. | Iercent.
Sesquioxido of fron veoeenvus.n. 08, 857 60, 212 68, 000 54, 428 69. 071 52, 643 6L 214 71,785 64. 500 49. 285 61,671
Sewquioxide of manganeso . .... 0. 527 3,801 4.408 10. 870 1,709 2,178 8,227 0.103 0. 507 0. 650 2,260
Sesquioxide of cobalt.......... 0, 240 0.130 0. 340 0. 520 0.240 0. 280 0,210 0.070 0,230 0. 040 0. 200
Alnmina...eevoiiiiiiiianiaan 1. 684 1. 650 4,200 1. 565 2. 865 2,824 1, 885 3.630 8. 808 5. 867 2,084
LAME wevnsiinaemrarnineens 0. 610 0,950 0. 500 0. 800 0, 500 0. 460 0. 500 0. 200 0. 630 0. 60O 0. 680
i Magnesin .ooovivavernvanna. 0.328 0.771 0. 027 0.418 0. 504 0. 468 0.408 0.194 0. G30 0. 972 0,385
Sulphurio aeid. .lessienaanond| 0,002 0. 070 0,085 @, 056 0. 060 0. 0060 0. 080 0.017 0. 035 0.102 0.037
Phosphorie aeld ...vvvennoaoae, #1190 0. 629 1,124 0,887 1. 523 0,783 0,421 1.175 1,772 0. 538 2,085
Water and organic matier.....| 11,287 11,176 11. 622 1L 873 11,382 10, 420 9,078 11 644 12,127 10. 885 11, 204
Silieions Metter. o on.eeeenenes 12, 500 20, 000 19. 260 240, 220 22, 000 20,970 81, 890 10, 650 14. 670 30, 840 28, 620
Total oo vviiiniiinenn 09. 514 100, 288 100. 262 100.236 | 00,480 00. 531 99. 668 08. 528 00, 260 09, 279 00, 083
Motallic Ir6n cavenrennnne cenns 48, 200 42,150 40, 600 48,100 41, 850 86, 8b0 85, 850 60, 260 . 45,160 84, 500 80,100
Metailic manganeso 0. 367 2,709 3,060 7. 2206 1,263 1,513 2. 247 0.072 0.853 0. 453 1. 578
Sulphuar....coooaann 0. 025 0,028 0. 034 0. 022 0. 024 0.024 0, 032 0. 007 0,014 0. 041 0. 015
PhOSPHOPUE cov e seenvrvassnans 1,365 0. 275 0, 401 0.169 0. 660 0. 820 0. 184 0. 513 0. 774 0. 285 0.015
Phosphorns in 100 partsivon...] 2 831 0. 652 1,209 0. 443 1. 610 0, 808 0, 518 1,020 1.714 0. 681 2,534
e Tle. 72, 78, T3a. 74, 75. 76. 7. e, 78, 78a. 9.
Per cent, | Per cent. | Per cent. | Per cent. | Per cent, | Per cent. | Por cent.! Per cent, | Per cenl. | Per cent, | Por cent, | Per cent..
Sesquioxide of fron veevnneenn, 67. 008 02,786 54, 643 60. 285 64,142 61, 857 64, 428 49, 071 45, 028 . 58, 428 52, 785 69,571
Sesquioxide of manganeso ..... 1.841 0,178 3.981 1. 044 2, 638 0.138 0. 380 6.519 4. 469 8,726 1.034 0,852
Sesquioxide of cobalb.......... 0.170 0. 070 0. 360 0. 230 0. 180 0. 260 0. 200 0.180 0,170 0,180 0,120 0. 040
Alumiun... 8,010 8. 546 2,010 1141 1.130 2. 565 1. 740 2.308 4,077 9, 861 4. 980 1, 560
Lime ...... 0.210 0.380 0.150 0. 670 2 010 0. 530 0. 500 0. 500 0. 500 0. 500 0. 610 0. 850
Maguenia.... . 0,183 0, 821 0.304 0. 145 0.418 0. 562 0,200 0.342 0. 637 0. 504 0.75% 0,248
Sulphurio acid. . 0. 007 0,115 0,012 0. 015 0. 056 0. 067 0,060 0,056 0. 055 0.075 0,072 0,062
Phosphorie acid . 1,852 0. 199 3. 144 3.708 0. §98 3.188 0. 403 2,471 2,425 2. 081 1. 608 0. 870
Water and organio matier . 10, 870 12,874 11,812 12, 208 12. 085 11. 608 11. 200 11,674 11. 814 12,186 12,240 11. 796
" Silicious matter ............ 13,370 18,800 28, 5650 11,270 16. 180 18. 060 21, 020 26. 870 28, 800 19. 200 24. 360 15. 000
Total..... reemem e 99, 413 00, 828 09, 406 90, 806 09. 687 00,280 | 100, 359 99, 650 09,475 09, 780 09, 549 90, 030
Motallie iron....... 48, 900 43, 950 28. 250 48, 500 44, 900 42,950 45, 100 34. 850 82,160 40. 900 86, 850 48, 700
Metallio manganese 1,282 0.124 2. 730 0. 727 1.837 0.003 0. 230 4,589 3.112 2. 604 1,847 0. 245
Sulphur.cceueianana.. 0. 403 0. 046 0. 005 0. 00G 0.022 0, 027 0. 020 0.022 0. 022 0. 030 0. 029 0. 025
Phosphorng..c.ouueeeairaaianns 0. 800 0, 087 1,873 1.610 0. 892 1.302 0.17¢ 1.079 1. 059 0. 009 0.740 0, 380°
Phosp]x\erus in 100 partsiron. .. 1,725 0,197 3. 580 3.838 0,873 38,240 0. 890 3,141 8.203 2,222 2,003 0,780

%.’
!
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51, John H. Cressler's banlk (old ¢ Clippinger”), 24 miles southest of Shippensburg. Wash-ove, Sample consisted of 710 pieces g
daken from pile of ore at washer.

52, George Clever bank, at Cleversburg, Worked by Wisegarver & Peacock., Lump- and wash-ore. Sample chngisted of S156 picces
taken from ore-pile at washer. *

53. No. 1 Clever Mammoth bank (now Ahl), on Clever farm, 1} mile sontheast of Cloversburg, Southampton township.  Samyple
consisted of 144 pieces taken from ore lying around and in mine at different places. Bank not in operation.

84, John Bridge’s opening, 2 miles sontheast of Shippensburg,” Sample consisted of 103 picces selocted from ore taken oub of trial-
shafb; also {rom ore lying near same.

66, Calico bank—~Coover opening (McCormick & Co.), 3 miles northeast of Shippensburg. Wash-ore. Sample consisted of 524 ploces
from ore-pile at washer; also [rom pile at railroad whart,

56, Calico hank— Rutherford opening (McCormick & Co,), 3 miles northeast of Shippensburg, Wash-o1, Sumplo consisted of 351
pieces talken from ore lying around mine, ’

57. Chestnut bank (McCormick & Co, and Lawton & Stewart), 4 miles east of Shippensburg, Wagh-ore, Sample consisted of 953 Ty
pieces taken {rom ore-pile at washer. Mine not in operation.

58, George H. Clever bank, 1} mile east of Cleversburg, Southampton township., Lump- and wash-oroe. Samplo consiated of 350
pieces taken from pile of ore prepared for shipment.

59. Big Pond bank (Philadelphia and Reading Coal and Iron Company), about 5 miles oast of Shippensburg, or aboun$ ene-half milo
west of Big Pond furnace. Sample consisted of 175 pieces taken from ore found in place and lying arvound the three most westerly
-openings. Bank not in operation. .

60. Old Peach Orchard Dank (Grove & Co.), about 3 miles sonthwest of Centerville, or about 3 miles southoast of Jaoksonville,
Bample consisted of 121 pieces taken from ore in place, also from wash-ore Iying aronnd mine, Bank not in operation,

61. Peffer bank, 2 miles west of Papertown. Sample consisted of 152 pieces taken from ore lying around mino,  Banl not in operat {on,

62. TWild Cat openings (South Mountain Mining and Iron Company), about 23 miles sonthwest of Pine Grove. Samplo consistod of
60 picces selected from ore taken out of several openings or shafts, .

3. Pine Grove ore-bank (South Mountain Mining and Iron Company), at Pine Grove furnace. Snmplo consisted of 164 piecestaken ¢
from ore in place at different parts of bank, Ore mined for use at Pine Grove furnace. '

64. Laurel No. 2 bank (South Mountain Mining and Iren Company), about 1 mile south of Lourel forge. Sample consisted of 160
pioces taken from ore-pile at bank. Bank not in operation at date of visit. )

65, Laurel No. 1 bank (South Mountain Mining and Iron Company), at Laurel forge. Sample consisted of 112 picees takon from oxe
1ying in and around mine. Bank not in operation. Samples selected independently by Mr, Daniel King, superintondent Pino Grovo
furnace, and analyzed by him, corroborated the above results. '

66, Henry Clay No. 3 bank (Seyfert & McManus), 23 miles northeast of Laurel. Sample consisted of 70 pleces talen from oro lying
around mine,  Bank not in operation, ‘ !

67, Henry Clay No. 8 bank (Lanigan & Wynkoop), about 2 miles novtheast of Laurel, Henry M, Watty & Son, lessees, Hamplo
«conaisted of 101 pieces taken from ore in place and also feom that lying around mine. Bank not in operation al datoe of sampling,

68. Henry Clay No. 1 bank (Guiterman & Robinson), 3 miles northeast of Laurel. Mount Holly Oro Bank Company, lossees,
Bamplo consisted of 90 pieces taken from ore lying avonnd mine. Bank not in operation at date of sampling.

68a. Henry Clay No. 1 bank (Guiterman & Robinson), 3 miles northeast of Laurel. Mount Iolly Ore Dank Company, lessoes,
Bamples of lump-ove selected by Mr. Ethelbert Watts aines bank has been operated. d

69. Diven tract openings (McCormick & Co.), 34 miles northeast of Laurel, Sample consisted of 106 picces taken from dre found at
eloven different pits or trial-shafts,

70. Koontz §- Myers bank, about 3§ miles northeast of Laurel. Wash-ore. Sample consisbed of 174 pieces solected from ove-pile,
'Ore from which sample was taken was prepared by the so-called ¢ dry-washer”, so that analysis practically reprosonts the ore unwashed,

71. Grove bank, about one-half mile south of Hunter’s Run station, South Mountain railroad. Wash-ore. Dank adjolus the Lehman
No. 2 tract. Sample consisted of 410 pieces taken from ove-pile at washor.

7la. Grove bank, about one-half mile south of Hunter's Run station, Lump-ore. Sample of the lump-ore soleeted by Dr, 13, A,
QGrove, at my request.

72, J. C. Zehman No, 2 bank (Eisenhower & Gill), about thres-guarters of a mile south of Hunter's Run station, Bonth Monntain
xailroad., Wash-ore. Sample consisted of 192 picces taken from pile of ore prepared for shipment. This bank has heen quite recontly ¢
leased by Messrs, Henry M. Watts & Son,

73. Mount Holly (Medlar) bank (Mount Holly Ore Bank Company), about 1 mile southwest of Mount Holly, Two-thirds Jup- anld
-one-third wash-ore. Sample, consisted of 230 pieces taken from ore in place at different parts of bank; wash-oro from orve.pile,

73a. Mount Holly (Medlar) bank (Mount Holly Ore Bank Company), about 1 mile southwest of Mount ITolly, Samplo represents
the dark-brown cellular lump-ore from northeast end of bank, analyzed separately.

74. Mullen Lank, abont 1 mile west of Mount Holly, One-fourth lump- and three-fourths wash-ove.  Mr. Danisl King, lesses, Sample
consisted of 640 picces taken from pile of ore prepared for shipment,

75, ‘Stricklor banl, 1 mile east of Mount Holly, or 3 miles southwest of Boiling Springs. Sample consisted of 130 picces taken from
wore in place, also from ote lying around mine. Bank not in operation,

76. Pepper bank (% Old mine”), 2 miles southwest of Boiling Springs. Sample consisted of 123 pieces tuleen from ovre Lying avoud
mine. Bank not in operation.

77. Egebank (Philadelphia and Reading Coaland Iron Company), 1 mile southeast of Boiling 8prings.  Lumy-ore, Sunple consistod £
of 177 pieces taken from ore-pile at mine.

77a. Ege bank (Philndelphia and Reading Coal and Iron Company), 1 mile southeast of Boiling Bprings.  ‘Wash-ore,

Suple
consisted of 345 picces taken from ore-pile at mine.
78. Beltzhoover hank (Philadelphia and Reading Coal and Iron Company), 2 miles southeast of Boiling Springs.  Luunp-ore, Samplo
«consisted of 195 pieces taken from ore-pile at mine. : ‘
78a. Beltzhoover bank (Philadelphia and Reading Coal and Iron Company), 2 miles southeast of Boiling Springs.  Wash orxe. Soupls

-consisted of 320 picces taken from ore-pile at mine.
79. Leidig §- Hoffer bank, about 3} miles southeast of Boiling Springs. Sample consisted of 186 pieces selected from ore lyin ¢ avound
-mine. Bank not in operation.
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a The following twelve analyses of limonite from Cumberland county have not before been published:

# 1. 2. 3. 4, B 6, Te 8, 9. 10, i1, 13,

" Per cont, | Per cent. | Per cent, | Per cent, | Per cent. | Per cent. | Per cent., | Per cent. | Per cent. | Por cent. | Per cent, | Per cent.
66, 867 65. 285 77,5671 73,000 72.142 74, 600 79. 214 74, 000 62. 928 71,000 79, 214 81, 500

1,876 1,095 0.861 0. 372 0.186 0.403 0,185 0. 820 0.237 | Trace. 0.113 0. 081

0040 Memeeeiue ] emvnnans [ranenannas G170 |eaneannnn. 0,050 |cavennnnn, 0. 200 0.160 0, 200 0. 160
2,081 1.492 0,528 0, 852 1,310 2. 885 0. 448 1,723 2. 006 2.878 0. 577 0. 263

TADOG seennsocnacnraanaesscessseruncananas 1,160 0. 680 0,910 0. 810 0.840 0. 760 0. 900 0, 500 2,010 1,000 1, 890 1.520
MOZNBHIM veennncaenmc merravsavnarscncanas 0. 600 0. 520 0, 568 0. 380 0.37¢ 0. 457 0, 889 0. 526 0,515 0, 497 0. 407 0. 880
Sulphnrie acid........... R 0. 026 0,057 0.110 0. 130 0.072 0. 010 0. 027 0. 155 0.017 0, 087 0, 080 0, 052
l) Phosphorie acid fen 0. 562 0.467 0. 439 0. 373 0.378 0,428 0. 318 " 0.825 1.436 0. 602 0, 169 0.104
Wator coneevinennsecacnes 12. 606 10, 544 12. 500 11. 056 11. 658 0, 164 11, 980 12, 496 10. 878 12,836 10, 980 11,248
Bilicions matter ..caeevvnva.n vesersnaaans 14, 350 29,810 7.260 13,210 12,540 11, 620 6.410 10. 140 20, 140 10. 570 6. 200 4,730
Total ..... semenassenasssenasn cene| 00,746 99,9056 | 100.9237 | 100.102 99. 670 09, 827 00,027 | 100.185 | 100,047 99. 600 00, 400 100, 187
Metallio iT0n seveinravmnercvicananaonnnns 486. 800 38,700 54,300 61. 100 60. 6500 51. 800 55, 450 51, 800 44. 050 49. 700 55. 450 57, 050
Motalllo MODZANOBO . evuvrervornesnasnnnn 0.058 0,763 0. 2562 0. 260 0.130 0. 281 0,120 0,223 0.165 | Trace. 0, 070 0. 057
Sulphur.e e ericii i e . 0,010 0,023 0,044 0. 052 0,029 0. 004 0, 011 0. 062 0. 007 0, 035 0. 024 0. 021
TPhosphorus 0,241 0,204 0.102 0.163 0,105 0.187 0.139 0, 042 0. 627 0,263 0.074 0. 085
Phosphorns in 100 parts iron 0, 514 0. 527 0. 853 0, 819 i 0. 826 0. 801 0. 250 0. 274 1. 423 0.520 0. 183 0,148

€ 1. Gorgas bank, onc-half mile west from White Hill station, Cumberland Valley railroad. Sample, 175 pieces, from loose ove lying
around opening, ‘
9. Raapp bank, three-quarters of a mile west from White Hill station, Cemberland Valley railroad. Sample, 96 pieces, from lgose
ore around opening.
3. Best’s bank, 2 miles east-southeast from Shiremanstown, Sample, 138 pieces, from loose ore around opening.
. Weaver bank, one-half mile west from Shepardstown, Sample, 118 pieces, from loose ore around opening.
. Carey Adhl's bank, 1 mile east from Carlisle. Sample, 273 pleces, takon from ore-pile at washer.
. Sterrett TFood's banlk, 24 miles southeast of Carlisle. TPipe-ore. Sample, 197 pieces, from loose ore around bank.
7. Myer’s bank, 4 miles south from Greason. Sample, 225 picces, from ore-pile at opening and from loose ore around opening.
Pipe-ore. ‘ :
8, MceKcechaw’s banlk, 24 miles northwest from Greason. Sawmple, 235 picces, from loose ore around opening. Pipe-ore,
9. Charles Mullen’s bank, 1 mile south-southwest from Mount Holly, Sample, 168 picces, represents the ore from 10 trial-shafts,
10. Skopp bank, about 1 mile northieast from Shiremanstowu, Samyple, 178 pieces, from loose ore around opening, .
d 11, Heike's hank, 2 miles north-northwest from Greagon. Sample, 203 picces, from loose ore around opening, Pipe-ore.
12, Bear’'s bank, 13 miles north from Greason. Samnple, 283 picees, from loose ore around opening. Pipe-ore,

o T oS

Franklin county.—Product of limonite in census year, 36,558 tons. The following notes and analyses are from
Report MM, pp. 207 and 208, and Report M?, pp. 1 to 14: :

% 186. 432,
Per sent. | Per cent.
Sesquioxide of ivon ...... ..o, t0, 57L 71.671
Sesquioxide of mangancse ..... . 862 0,103
e Ses_quioxi(le of cobalt .coovneviiuiiienciinaifiieianiian,
01101171 1 5. 010 0, 942
Lime coree i e e 0. 200 0,160
Magnesin .......cooonia.n, 0. 281 0,076
Sulphurio acid........... 0.185 0. 040
“Phosphoric acid ......... . 0. 409 0.185
Watar .F e 1008 | 10.874
Insoluble residue ...c.o...coutl 6.100 8,776
Total ..o.cco aeeeiiil, 100,128 00,726
Metallio iron ccaeereenniennn. 53,600 54, 300
Metallic manganese.. 0.273 0,072
Sulphur....... .- 0,074 0,016
P Phosphorus...eeeeve cavirenann 0.179 0.081L

186. Michael Good’s ore-bank, 14 miles northwest from Fayetteville. From ore-bank back of mill (see CC, p. 247). Somewhat
cellular, botryoidal; dark brown and reddish brown. (D. MeC.)

432, Miohael Good’s ore-bank, 14 miles northwest from Fayetteville. Cellular, botryoidal; brittle; light and dark brown.
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= No. 8. . No. 4, No. 5. No. 6, No. 6a. No. 7, No. 8. No, 12. | No. 18, | No. 14. No. 15, |No.16.8
Per cent. | Per cent. | Per cent, | Per cent, | Per cent. | Per cent.| Peor cenl. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent.
Protoxide of iron ...ueeneueennn None, None. None, {... [ [P
Bisulphide of iren .. S P cemmnenass F T [, SRR FURRIIDS AR PRSI JO RO . 183
Sesquioxide of iron . Ceenen 07. 857 60, 571 68, 643 64, 714 52,000 62. 285 08, 857 €8, 857 56, 428 76. 600 76, 642 67.786
Sesquioxido of manganoese 3,852 2,069 0. 568 1. 582 2, 543 0, 842 1, 531 0, 260 6. 881 0. 113 0. 579 1, 409
Besquioxide of eobalt . 0. 200 0.130 0. 030 0.170 0,280 0. 280 0. 390 0. 510 0. 380 0,120 0. 180 ¢, 180
Aluming. ceeeviineniinnennone 2. 887 3.470 | - 8,028 2,728 5,709 2, 620 2. 573 8. 277 2. 874 3. 863 2.166 2,985
Limo ... v 0.740 0. 700 0.760 0.450 0, 620 ' 0. 660 0,670 0.710 0. 630 0. 830 0. 640 0, 580
MAgnesin. cnrvereuiiiiien e, 0. 012 0. 547 0,878 0,796 0. 904 0,493 0,522 0.280* 0, 670 0,338 0. 432 0,881
Salphurice acid.: ............... 0.180 0,112 0, 157 0.120 0.137 0. 012 0. 176 0.1356 0. 105 0. 187 0. 065 0. 072b
Phosphoric acid . covveieaniann. 0.770 0. 646 1. 704 0.813 0,611 8. 804 0. 850 1. 450 1.888 0. 128 0. 402 0.128
Argenic acid. .. eeeven... [ [ P [ emveenan e e e [ 0,022 foeemenrnnnns feenannms
" Water nnd organioc matter ..... 12, 080 11,572 11, 885 11. 610 10. 608 11,132 11 592 11. 840 12,120 12, 908 11.928 10, 510
Siliclons matter «..vuveeaea oo 11. 670 19. 530 ‘:2_2. 000 16,280 28, 050 18, 500 12, 040 17, 250 18, 810 6, 890 "8, 500 25, 476
Total veveivicnenaaaenrnn. 100, 254 00,847 | 100, 048 99, 268 99, 612 00, 018 100. 200 90, (24 100.'290 lO(j. 542 100. 624 00, 465
Metallio iron «.vueenenne. PR 47, 50O 42,400 41. 050 45, 300 30,400 43, 600 48, 200 44, 700 30, OO b2, 012 59, 850 40, 460
Metallic manganese ........... 2. 834 1,441 0. 300 1.102 1. 758 0. 238 1. 068 0.202 4.7901 0.079 0.403 1.028
Sulphur ...ccnenne [ 0. 052 0. 045 0. 068 0. 048 0. 055 0. 003 0. 070 0, 0864 0. 042 0, 1560 0. 028 0. 020
Phosphorus...c.cevnaens. veemns 0. 839 0.282 0. 744 0. 355 0. 207 1. 482% 0. 415 0, 636 0. 008 0. 058 0. 215 0. 054
TPhosphorns in 100 parts iron. .. 0.713 0. 665 1. 812 0.783 ‘. 0,783 8. 300 0. 861 1. 422 1. 634 0. 105 0. 400 0.138
* Average of two determinations. ) C
No. 17. No. 18 | No. 19, No. 20, Ko, 21. No, 22, No. 23, No, 24. No. 24, No. 26. | No.27. | No. 28.
Per cent. | Per cenl. | Per cent.| Per cent. | Per cent, | Per cent. | Per cent. | Percent. | Percent. | Per sent. | Per cent. | Per cent
Sesquioxide of iron cveevvvueens 63, 028 02. 428 67, 000 52, 028 68,028 60, 542 09. 214 06. 214 77. 428 68, 214 75, 428 67. 857
Sesquioxide of manganeso ....| 0,138 0. 237 0. 185 0. 658 0,258 8. 662 2, 287 1. 825 0. 817 1,262 0, 880 2. 266
Seaquioxide of cobalt .......... 0,190 | Traco. 0.160 0. 090 0. 240 0. 260 0, 250 0. 220 0. 870 0. 280 0. 260 0, 070
Altming. . .ooiiviniiieniiaeas J 1,080 1. 500 1. 667 8. 035 1.927 2. 695 1, 605 2,126 1. 248 1.182 1. 866 2. 063
Bime ..oeviveee.n PPN [P 0. 600 0.116 0. 780 0. 590 0. 870 0.760 0, 650 0. 510 0, 600 0. 676 0, 730 0, 360
Magnesin . ..oooveen.. R .ee| 0,570 0. 305 0,871 0. 450 0.230 0.681 0. 486 0. 400 0. 824 0,232 0,414 0. 863
Sulphuiie neld.......... PR 0, 065 0, 087 0,032 0, 055 0188 |* 0.1 0. 047 0. 065 0. 160 0,100 0. 070 0. 047
Phosphoric a0id vvnevannnnrna.] 1,074 0. 602 1012 0, 950 1. 005 0. 043 0. 601 0. 640 9,220 0,774 0,433 0. 160([
Water and organio matter.....; 8,858 9,302 10,102 0. 465 10. 056 11. 005 11, 516 10. 920 10. 607 11. 860 11, 780 11, 284
Sillelous mattor.......oveeao.n.| 32,560 26, 6570 18, 250 81, 700 15,200 18.870 | 18.070 16. 760 7. 870 14, 090 8. 020 14, 510
Total coevniiiieecnans 90,004 | 100, 821 99, 400 100, 021 90, 502 00, 368 09, 626 99. 660 09. 657 00,674 | 100. 289 89, 570
Motallio fron cevneneen.n caveess) BTTB0 43. 700 46. 000 87. 050 48,250 42, 450 48, 450 46, 860 54, 200 47,750 52, 800 47, 600
Motallic manganese ..... wenens| 0,008 0.165 0. 094 0. 889 0.180 2, 540 1, 592 1271 0. 560 0. 872 0. 619 1.678
Balphur......ocoeeees 0, 026 0. 035 0,013 0. 022 0.075 0. 044 0. 019 0. 020 0. 067 0,040 0.028 0. 010
Phosphorns .vevvvviariaaiin.]  0.460 0,263 0. 442 0. 415 0,489 0. 281 0.210 0,230 0. 100 0, 388 0.180 | 0.070
Phospliorus in 100 pavts iron,..{ 1,242 0. 601 0. 942 1. 120 0. 009 0, 661 0. 4562 0. 500 0.184 0.708 0.857 | ' 0.147,
No.20, No, 30 No.3l. '| No.32 No, 38. No. 84, | No. 85 No. 80, No. 87. No. 38, No. 89,
. | e
DPor cent. | Dercent. | Percent, | Perocent, | Percent, | Percent. | Percent. | Pereent, | Percent. | Fer cent. 'Percent
Sesquioxide of iron ,eeueeoon... 67,042 68. 642 78.714 66. 071 69. 428 72,214 54, 785 68, 714 75. 000 61. 285 78, 000
Sesquioxide of manganeso -.... 1. 075 2, 546 0. 082 0, 620 8. 094 0. 441 4, 501 3. 004 0. 952 0.775 0,488
Sesquioxide of cobalt .. o 0,160 Trace. Trace. 0,120 0. 320 Traco. 0. 230 0.170 0, 050 Trace, Trace.
Alumina........... . 1,453 3, 2560 1, 650 2,629 1. 627 1644 4,881 1, 606 2,150 | 3,143 1, 082
Lime .. . 0,700 0. 740 0. 830 0. 630 0. 800 0. 940 0. 280 0, 830 0. 480 0. 720 0,470
" Magnesin.... . 0.166 0,809 0.187 0. 205 0,277 0.324 0. 454 0. 209 0. 216 0. 306 0. 248
Snlphurie acid...... : . 0,165 0. 040 0. 030 0. 082 0.120 0.135 0.087 0. 092 0. 047 0. 022 0, 082
Phosphoricneid ............... 0,451 0,252 0. 228 1. 000 0,134 0, 362 1, 944 0, 001 0. 261 1, 062 0, 238
Carbonic aeid. .o vveveeennnann. [ FOUPON S P ) T PR [ 0. 046 None. NOne, [eeeevevaen--
Water and organie matter..... 11.586 11,602 11. 522 12, 062 12,062 12. 630 11. 742 11. 200 11, 812 10,788 12, 010
Silicious matter ............... 16. 020 12,100 11 810 15, 040 11, 680 11, 520 21, 510 12, 700 8. 110 21, 480 4. 77?
Total ._...coear aveanen. B 00,423 09, 571 100. 104 99, 440 29, 548 100. 210 99, 610 99, 485 100. 078 99, 581 99, BDSf
Moetallic iron .uovvvaieranenans, 47. 850 48, 060 61, 600 46, 260 48. 600 50. 650 38, 850 48,100 62. 600 42, 400 54, 600
Metallic manganese. [N 0,749 1.772 0. 057 0.432 2,154 0. 809 8.184 2,572 0. 663 0. 540 0, 388
Sulphur .......... s 0, 066 0. 016 0.012 0. 083 0,048 0, 054 0. 015 0. 036 0.019 0. 009 0. 087
Phosphorvs...... treresannan 0.197 0.110 0.100 0,437 0.059 0,157~ 158 0. 849 0. 040 0. 114 0. 464 0.104
‘Phosphorus in 100 parts iron... 0.416 0. 228 0.163 0, 944 0.121 0,312 2. 213 0. 088 0. 217 1.081 .| 0.190
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a : l No. 40, No. 41. ‘ No. 42. ‘ No. 43. | No. 44. l No. 45, No. 46 No.47, | No. 48 No. 49, No. 50,
f ,
Per cent, | Percent. | Percent. | Percent. | Percent. | Perocent. | Percent. | Percent. | Percent. | Percent. | Per cent.
Protoxide of fron -ca.ocneennalfs [ PPN It P! ETTIP P e Trace. Trace. BT S U A P I,
Sasquioxide ofiren ....o.evuee: 68. 617 . 78,500 75,714 78.786 84, 214 55, 142 67, 142 65. 071 53,142 62. 500, 80. 214
Sesquioxido of manganeso..... 0. 6385 0,463 0. 081 0. 235 1.728 1,002 1. 809 1. 045 2,358 1, 947 2.017
Sesquioxide of eobalb,-........ Traco. 0,210 0. 010 0. 030 0. 050 0. 070 0. 090 0.110 0. 080 0.110 0,57
Alumin. cocveeiciaeiiiainnaas 2. 968 1,764 1. 968 0. 550 2,100 1,025 L.471 3,150 5, 852 3. 664 1,511
TAMIO vevricmrvvnnansnoneronnes 0. 440 0, 530 0. 320 0,730 |- 0.880 0. 370 0. 500 0. 280 0. 580 0. 700 0, 480
L% €174 TiT:) 1 R Y 0. 349 0. 227 0.216 0,281 0. 398 0,138 0,183 0. 860 0,756 0. 668 0. 288
Sulphuric acid.c.oooviinianns 0. 092 0,002 0. 067 0,060 0,100 | 0,072 0. 075 0,032 0.072 0,070 0,032
b . Phosphoricacid ........... 0. 250 0,180 0. 268 0. 261 0, 316 0. 407 0. 678 1. 578 1. 406 1.210 0. 675
Water and organic matter . 12,100 12,440 11,760 11,222 10. 812 11,078 12, 004 11, 660 11,468 12, 360 11,838
Silicious matter..iac.ooviiaiie 14, 820 4,050 8 770 7. 780 10. 470 29, 070 15, 650 - 16,460 24, 260 16. 680 13,270
Total coeenvvienaviannnnns 09, 811 99, 367 00, 204 90, 934 00, 508 09. 874 90, 602 09, 746 09, 464 00.895 | 1€0.095
Motallio iron. caeeveanannn Y 47'. 002 64, 050 53, 000 55, 160 44, 950 88, 600 47, 000 45, 550 37,200 43,750 48,450
Metallio mangancso. ...... .... 0. 477 0. 324 0. 057 0.105 1, 203 0. 098 -+ 1,260 0,728 1642 1,850 2.031
Sulphur oo 0, 037 0, 030 0. 027 0. 024 0,040 0. 029 . 0,030 0.013 0,029 0.028 0.013
PhoaphortS.ceeeesuerianesnnnn- 0. 100 0. 087 o 117 0.114 0,138 | 0.178 © 0,200 0. 689 0,014 0.531 0, 261
FPhosphorus in 100 parts iron. .. 0,227 0,158 €, 220 0. 206 0. 807 0. 461 0. 629 1, 512 1. 650 1,213 0,518

3, 01d Mount Pleasant baunk, ear Richmond furnace, Lump- and wash-ove. Sample consisted of 445 pieces taken from pile of ore
€ prepared for shipment,

4. Beaver bank, about 2 miles northwest of Richmond furnace. Lump- and wash-ore.  Sample consisti d of 450 pieces taken from pile
of oro prepared for shipment. ' . -

5. Jennings Jones' bank, 4 miles north of Richmond furmace. Sample selected by Mr, William Burgess, consisted of 30 pieces taken
from different parts of mine.

6. Old Carrick F'urnace bank, 1§ miles west of Fannettsbhurg, Metal township. Lump -ore. Sample consisted of 149 pieces taken from
ore-pile ab furnace, '

Ga. 0ld Carriok Furnace bank. Unwashed fine ore. Sample consisted of 185 pieces taken from ore-pile at furnace.

7. Railroad bank, about 1} miles west of Faunsttshurgh, Motal township, 200 feet north of Old Carrick Furnace bank. Sample
consisted of 78 pieces taken from ore-pile at furnace.

8. George FFoinman's hank, 1§ mile northwest of I annettsburgh Metal township, . Surface-ore. Sample consisted of 150 picces taken
from ore found around opening. -

12. Pebster bank (Smith, Duncan & Avery), 2 miles west-northwest of Melcemburg. Sample consisted of 83 pieces taken from ore-
d pile at bank.

13, Squire Stinger’s old banlt, 1 mile east of Loudon, Peters township. Sample consisted of 138 pieces taken from dump of five or six
shafts.

14, Garlick baunk, 24 miles sonthwest of Saint Thomas, Sample consisted of 63 pieces taken from ore found around opening,

15, Robert MoCleary’s banlk, 1} mile north of Mount Hope, Quincy township, Sample consisted of 244 pieces taken from ore lying
around banlk.

16, George Rook's bank, 3 miles south of Mont Albe, or 1 mile southeast of Quincy. Sample consisted of 63 pieces taken from ore in
place at different parts of the bank. Mine not in operation at date of visit. Bank about 50 feet in dinmeter, and from 4 to 10 feet deep,

17, Pass Orohard banlk, 1% mile east of Quiney, in Bissecker gap, Mont Alto estate. Sample consisted of 165 pieces taken from ore ab
various pits sunk prier to 1864, Bank not worked,

18. FPyeih Douglas bank, 1 mile northeast of Quiney, near Mount Airy. Sample, selected by Mr. A. E. Lehman, consisted of several
large pieces. No fresh sample was taken from this bank, as upon examination it was thought that the above analysis, made in 1879, fairly
@ ropresented the character of ore.

19. David Mentzer opening, 13 mile southwest of Altodale (Fuuksto wn). Sample consisted of 91 pieces selected from ore lying around
openings,

20, Smith, Duncan ¢ Avery’s bank, 1 mile west of Mont Alto. Lump- and wash-ore. Sample consisted of 478 pieces taken from ore-
pile as prepared for shipment. Mine worked by open cut. Has probably shipped over 5,000 tons ore,

21, Mill bank (Mont Alto Iron Company), about 300 yards west of furnace at Mont Alto. Sample consisted of 125 pieces taken from .
ore-pilo at washer. This bank is an open excavation, 20 feet deep from surface, 60 Ly 80 feet, About 1,500 tons of oxo mined from it
prior to January, 188L.

2. Mine No, 3 (Mont Alto Iron Company), one-fourth mile east of Mont Alto furnace, Sample consisted of 200 pieces {aken from
ore in place at different parts of shaft. Mine both open and underground work., Opened prior to 1864 but idle from 1865 to 1879,
Capacity, about 70 tons per day,

23. Mine No, 4 (Mont Alto Iron Company), three-fourths mile east-northeast of Mont Alto furnace. Sample consisted of 210 pieces
takon from pile of ore mined for furnace-use at Mont Alto. This mine is Lotk open and underground work, It has supplied over 100,000
tons of ore to Mont Alto furnace: Deepest point of work below surface, 230 foet; length of mine, 1,800 feet ; width of mine, 35 fest.

24, Mine No, 5 (Mont Alto Iron Oompany), three-fourths mile east-nmtheast of Mont Alto furn:we. Sample consisted of 75 pleces
£ taken fromorelying around mine. This mine is worked both open and underground ; worked to 50 feet deop from surface, Has furnished
about 5,000 tons of ore.

25, Mine No. 8 (Mont Alto Iron Company), 11 mile north, 38° east, from Mont Alto furnace. Sample consisted of 197 pieces taken
from pile of ore at mine. Excavation 200 feet long, 50 feet wide, and 25 feet deep. :
0. Denjamin (feorge deposit, 1} mile northeast of Altodale. Surface-ore. Sample consisted of 41 pieces selected from surface-ore of
deposit,

27. John Small bank, 14 mile north of Mont Alto furnace; 500 yards east of the Shiery farm. Sample consisted of 74 pieces taken
from ore lying around opening. Open excavation 35 feet long, ¥5 feet wide, and 10 feet deep, Product about 250 tons.
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98, Thomas Calliman bank, about one-half mile east from Pond No. 1 bank. Sample consisted of 75 pieces taken from ore lying &
around openings. Four pits sunlk on this deposit to test the gnantity and quality. No large quantity mined.

29, Jacob Rock's bank, 3 miles north of Mont Alto furnace. Lump- and wash-ore. Sample consisted of 288 pieces taken from pile of
oro prepared for shipment. Mine worked by & shaft 105 feet deep. Ias furnished about 2,000 tons of ore.

30. Lucy mine (Mont Alto Iron Company), 2% miles north from Mont Albo. Sample consisted of about 50 picces talken from ore mined
from a number of test-pits. Private analysis made for Mont Alto Iron Company, and published by permission of Mr, George B. Wiestling,
superintendent.

31, Ruih mine (Mont Alto Iron Company), one-half mile west of the Lucy mine. Sample consisted of about 50 pieces taken {from ore
mined from various test-pits, Private analysis published by permission of Mr, George 13, Wiestling, superintendoent Mont Alto iron-works,

32, MeNeal bank (MceCormick & Co.), about 3 miles north of Mont Alto, Samplé consisted of 131 pieces taken from ore lying at
opening and near it,  Mine not in operation. '

33. Pond No. 2 bank, 3 miles north-northeast of Mont Alto, on Mont Alto estate. Sample consisted of 218 pieces takon from ore b
lying arvound mine, Mineo not in operation at date of visit, Open exoavation 110 feet by 00 feet, and about 10 fect deep.  Worked prior to
1864, and ore used ab Mont Alto furnace., Since 1864 a shaft was sunk and about 2,000 tons of ore mined at depth of 90 féet from surface.

34. Pond No. 1 bank, 3 miles north-northeast of Mont Alto, on Mont Alto estate. Sample consisted of 175 pieces taken from ore lying
avound mine. Nob in operation at dute of visit; 163 pieces selected by Mr, George B, Wiestling sinee mine has heen operated gave—
Metallic iron, 48,500; phosplorns, 0,149 ; - water, 11 935 silicious matter, 13.930 ; phosplhorous in 100 parts iron, 0,306, This is an open
excavation 300 by 150 feet, and varying in depth from 8 to 30 feot. Quantities of ore were mined here prior to 1864, Laid idle from 1864
until the fall of 1880, when work recommenced.

35. Iinglish mine, 2 miles southeast of Greenwood. Sample consisted of 138 pieces taken from ore in place at various parts of mine,
Opening about 150 by 100 feet by 20 Teet deep.

36. Lime Kiln Lanlk, 24 miles north of Mont Alto furnace. Sample consistod of 125 pieces Laken from ore lying around opening.
Open and underground. Open work say 26 feot diameter and 8 feet deep ; underground 40 feet deep.  Probably about 400 tons taken
from mine,

37. Guilford bank, 2§ miles south of Greenwood, 24 miles northeast of Altodale, or 24 miles north, 25° east of Mont Alto. Sample €
consisted of 128 pieces taken from ore lying in and around bank. Open excavation 75 feet long, 30 feet wide, and 18 fest deep. This is
surrounded with probably 10 test-pits. :

38, Hope mine (Mont Alto Iron Company), 200 yards west of the Promise ming, or about 3 miles north, #0° cast of Mont Alto,
Sample consisted of about 50 picces taken from ore-pile mined from pits to test quality. Trivate analysis made by me for Mont Alto Iron
Company, and published by permission of Mr. George B, Wiestling, superintendent,

39. Promise mine (Mont Alto Iron Company), 3 miles north, 20° cast from Mont Alte. Sample consisted of about 50 pieces talon
from ore mined to tost quality. Worked open and underground 40 feet deep, FPrivate analysis published by penmission of Mr. Georgo
B, Wiestling, superintendent of Mont Alto iron~works. : )

40. Thite Rock mine (Mont Alto Iron Company), 2% miles north, 20° east from Mont Alto, Sample consisted of about 50 pieces taken
from several pits or shatts over an area of say 2,000 feet square. Private analysis published by pormigsion of Mr. George B, Wiestling.

41. Piestling mine, 3 miles north, 25° cust of Mont Alto, or 1§ mile south of Greenwood. Sample consisted of 99 pieces gelected from
ore taken out of several pits or shafts sunlk to test quantity and quality. d

42, TVilliam L. Chamber’s opening, on farm about 1 mile north of Scotland, Sample consisted of 75 piecns taken from surface ore near
shaft. ‘

43, AhPs bank, 1§ mile southwest of Shippensburg, Sounthampton township. Pipe-ore. Sawple consisted of 115 pictes taken from
ore lying ‘awonnd and in opening, Bank not in operation. * :

44, MoITose bank (old “*Neikirk” bank), 3 miles wost-southwest of Shippensburg. Wash-me Sumple consigted of 227 picces talen
from pils of ore at washer,

45, Joseph Cressler bank, about 3 miles south-southwest of Shippenshurg, Southampton township, Wash-ore. Sample consisted of
878 pieces talken from pile of ore ab washer. '

46. Jacob Koser bank, about 3 miles south-southwost of Shippensburg, Southampton township. Wash-ore. Sample consisted of 325
Dieces taken from pile of ore at washer, This is the same opening as the Joseph Cressler bank, hui ore is mined from a higher lsvel,

47. Old Southampion bank, 3 miles south of Shippensburg, on old furnace 1)101)erby Owned by George I, Stewart, Leased to Moses
Taylor, New York, Sawmple consigted of 213 pieces taken from ore lying around mine, Banlk noet in operation.

48. Ruby or Plagter bank, 3% miles south of Shippensburg, near 0ld Southampton furnace. Sample consisted of 275 pieccs taken
from ore lying around mine. Bank not in operation. ¢

49, Gochenaner § Rohrer bank, 3 miles south of Shippensburg, on Clever farm, near Old Southampton furnace. Sample consisted of
160 pieces talen from ore lying around mine, Bank not in oporation at date of visit.

50, Means bank, about 3 miles southeast of Shippensburg, near county line, Smmple consisted of 121 pieces taken from ove dump.
Bank not in operation.

Montgomery county.—Production of limonite in census year, 94,387 tons. No analyses of the limonite from
this county have yet been published by the Second Geologica-l Survey. ‘

Chester county.—Production of limonite in census year, 5,031 tons. No analyses of this ore are available.

Lancaster county.—Production of limonite in census year 78,850 tons, The following analyses are from Report

MM, pp. 209 and 210: \ i
No. 642, | No. 651. | No. 632, | No. 641. | No. 797, No. 642, ] No, 051, | No. 652, | Wo. 641, | No, 042
Per cont. | Per cent, .| Der cont, | DPer cent. | Per cent, Por cent. | Per cent, | Per cent, | Per cent. | Per eent,
Sesquioxide of ivont ..oneo .. 64, 671 78, 671 78, 857 76, 428 76,714 || Water .... .- 10, 970 12, 408 12,075 12,733 13, 472
Seaquioxide of manganese .; 1,440 0, 657 1.302 1. 456 0.728 | Insoluble residue .. 10,015 4770 4.765 7,200 4. 885
Sosquioxide of cobalt...... 0.185 0,130 0. 047 0. 066 0, 045 TOL e e nns 99, 059 100. 167 | 100,879 100, 220 09, SGO
S Alumina..eoio i ienee. 2. 633 2, 367 2,112 < 1,260 2.701 — - [ N —
Lime ........ 0, 054 0.170 0. 210 0,230 0. 030 Metalliciron......... 45,200 65. 000 65, 200 83,500 | 53,700
Magnesia 0. 047 0.187 0. 335 0. 147 0.198 || Motallic manganese . 1,010 0.457 0. 808 1015 0. 604
Sulpluric acid 0, 008 Trace, 0. 095 0. 008 0.027 || Sulphur covcvvenrneecnnnes 0, 003 Trace. 0. 088 0. 003 0,011
Thosphoric acid veauen.n... 1. 026 0. 847 0. 581 0. 602 1.475 || Phosphorus..ccaeccanaun. 0,448 0. 370 0. 264 0,203 0. 044
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a 642, Chesinut Hill ore-mines, about 3 miles northeast from Columbia. Mined by Chickies Iron Company in the bank of Edward B,

Grubb’s heire. From eastern series of mines; one-third lump, two-thirds fineore. Generally compact and fine-grained, but with numerous

cavities filled with ochreous iron ore. Bombshell ore lined with fibrous, botryoidlal brown oxide of iron. Fine ore carries considerable
uartz, ’

e 651, Chesinut Hill ore-mines; mined by Chickies Iron Company in the bank of Bdward B. Grubbsheirs. Alllump-ore. Stalactites;

bombshell ore, with fibrous, botryoidal brown oxide of iron. Specimens show sarie specks of quartz. Color, generally dark hrown,

652, Chesinut Hill ore-mines; Clement B, Grubl’s bank. All lump-ore. A mixture of bombshell ore, with walls of shell lined with
fibrous iron oxide with velvety surface; and collular, dull earthy-looking ore. Portions of the ore have a distinetly laminated strueture,
Generally coated with a yellowish-white clay.

641, Chestnut Hill ore-mines; Chestnut Hill Tron Company’s hank ; C. J. Nourse, superintendent. One fourth fine ore; three-fonrths
Inmp-ore. Nodular; stalactitic; bombslmll with considerable iibrous brown u.\ule of iron. Celor, generally dark brown. Somomasses of
T quartz throughout specimens,

797, Chestnut Hill ore-mines; float-ore from Chestnut Hill Iron Company’s bank, TFibrous, brittle; dark brown.

York county—The limonites of York county are of more than one age. Some of the deposits oceur at the
contact of the slates and limestones of Formation IT, while others'are the ‘“ decomposed outcrops of the ferriferous
beds in the Azoic rocks”. In Report MM, Mr. McCreath has collected their analyses under a different heading
from that of the limonites of Formation II; but it appears from the position of the mines that the greater part of
the limonite produced in this county in the census year came from this formation, so that in these notes it seems as
well to include them under this head. York county produced 28,165 tons of limonite in the census year. The
following notes and analyses are from Report MM, pp. 220 to 221, and Report M3, pp. 24 to 26:

No. 111, No. 353. No. 420,

C . Per cent. | Percent. | Per cent.
Sesquioxide of iran ...... araa 68, 000 00, 857 B56. 143
Sesquioxide of manganeso ..... 1,712 2,038 0. 201
Aluming veeevseemesacacennn .. 2, 865 1.0128 2,821
Lime......... . 0, 390 0,160 0. 140
Magnesin . ...... . 0. 856 0. 407 0. 824
Sulphurie acid.......... .. €. 105 0. 057 0. 073

Phosphorio acid 3,205 2. 091 0, 616
%) SN [T, 11,790 11, 560 6. 280
Ingoluble residue ....covene.... 14. 880 190, 115 84. 330
Total mnivnimerimcienianns 09, 883 99, 807 100. 434
d
Metallic iron 45, 500 42,600 89, 300
Monganese ..... . 1,102 1. 837 0.180
Sulphar ....... . 0, 042 0.023 0. 027
Phosphorus

1.430 |7 1175 0. 269

111, Henry L. Baumar’s ore-bank, one-half mile east of York Road station, Hanover Junction railroad. Sprenkels opening. See
Report C, p.-39. Arenaceous, seamed with quirtz ; dark brown, (D, MeC.)

353. Henry I. Bauman’s ore-bank, one-eighth mile east of York Road station, Hanover Junction railrond. Kraber § Ness’ opening.
See Report C, p. 40. Aleunceousl brittle; seamed with quartz; ore carries considerable argillacecus slaty gangue, Color, generally
dark brown.

€ 429 Bollinger’s bank, at Kaufman’s siding, one-fourth mile east from York Road station, Hanover Junetion railrond. See Report C,
p. 38. Compact, brittle; carries a large nmount of adhering yollow and white clay. Color, various shades of red and brown,

Adams county.—Only 560 tons of iron ore was produced in this county in the census year. This was limonite,
and was mined near Littlestown; it probably belongs to Formation IT. ~

Olinton county.—No ore was mlned in this county in the census year. The following analyses ave from Report
M3, p. 44, The ore is referred, provisionally, to Formation IT: '

No. 180, No. 137, No, 130, No. 137,

Par cent, | Per cent, Per cent. | Per cent.

Sesquioxide of fron .ccc.evue.t. 97,071 74, 785 ‘Whater and organic matter..... 12, 850 11. 978

Sesquioxido of manganese ..... 0. 080 0.080 || Silicione matter .......i...... 8,380 8.780

Sesquioxide of cobalt.......... Trace, Trace, BT 09. D45 100. 008
f‘itg‘;“““‘ R (0) ggi 3 g;’g Motallio 1000, cev e vernaenesse. 53.950 | 52,850

"""""""""" g ’ Motallio manganese............ 0. 021 0. 021

Magnesln ... ... 0. 4a8 0.508 || Sulplur. .... 0,086 0. 039

Sulphurie acid . ... . 0. 087 0. 007 Phosphorus 0,016 0, 058

Phosphoric acid ..uceeiinninnn, 0.038 0.182 Phosphoros in 100 parts iron... 0. 029 0,110

136. Salona ore-bank, Nittany valley, Porter township, Lmmp- (kidney) ore.

187. Salone ore-bank, Nittany valley, Porter township, Wash-ore, Limonite, bobrymdal dark brown; small masges of quartz
throughout specimens.
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Centre county—Product in census year, 8,935 tons. The ore was mined prineipally from the vicinity of the a

Eagle and Howard furnaces. The following analyses, from Report Ty, pp. 142 and 178, show the character of the
census year’s product.

No. 1. No, 2.
: Per cent. | Per cent,
Sesquioxido of iron veveaeronao. 66, (42 75, 821
Sesquioxide of manganese.....} . 0. 288 0, 258
‘Aluming. .. 1. 470 0. 850
Lime ...... - 2,520 0. 500
MOgnesis . oeveaaiaeraensssaaes 1181 0. 724
Sulphuric Acid. .« veeenecacrenns 0. 052 0. 077 )
Phosphoric acid «.navranerannn. 0. 236 0. 320
Water comoiiiiiiiiia, [P 10. 932 12. 840
Tngolublo residne....cveevven... 24, 020 9, 830
Total cvvennmmnnnvanrenes 100. 201 100, 229
TrOM ceiet i ciieaieammiananns 41. 750 68, 075
MODZANLEO eneneevncrrareannens 0. 201 0.180
10153 111 R et 0.021 0,031
Phosphorus. ....... Lepeeeeesans 0.108 0. 144
Phosphorua in 100 parts iron .. 0. 248 0.271
1. Curtin Brothers’ Iighing Creek bank, Sample consisted of 10 pounds of ore, and waos collected in 1881, c

9, Howard hanks, three-cighths of a mile northeast of Hecln, Sample consisted of 20 pounds of ore,

Huntingdon county.—Limonite has been mined in this county at the following geoldgical horizons: Silurc-
Cambrian (Formation II), Medina (Formation IV), Lower Helderberg and Oriskany (Formations VI and VII),
Murcellus (Formation VIIL), and Maunch Chonk Red Shale (Formation XI). In the censas year & total of 10,186
tons were produced, -and of this 10,080 tons were mined in Warriors’ Mark township (in the northeastern corner of
the county) from the Siluro-Cambrian. Reference will be made hereafter to the ores of the younger formations.

Blair county.—TIn this county, as in Huntingdon, limonite occurs at several geological horizons. The ores of
Formation 11 are, however, by far the most important; and, with the exception of 6,720 tons from the 8. C. Baker
mine, in Logan towuship, from the Lower Helderberg limestone, it is probable that no limonite was mined in the
¢ensus year in this county from any other horizon. In the census year 114,278 tons of limonite were produced in d
the county. The following notes and analyses are from Report MM, pp. 199 to 206: :

No. 565, No. 566, | No.567. | No. 788. | Mo, 780, | No. 603. | No. 460. | No. 640, | No. 644, | No.630. | No.583. | No. 468,
Per cont. | Per dent. | Per cent. | Per cent. | Per cent. | Per cent.| Per cent. | Per cent. | Per cent. Per cent. | Per cent.| Per cent.
Sosgeionide ofiron covceeiaa. 60. 000 63. 571 69,428 70. 714 80,498 | 78.428 78,428 | 02,714 70, 143 72, 857 5. 571 78.1438
Bisulphido of iron ... 1§ PN P FUUTUURE FUVUUUIE FUUUR SOUUURPU INURUPRR FUTOROUUREY IR SERPPTTSEP CEETETREREET) FECSICRERN 0. 024
Serguioxide of mangancse - -- 3. 617 0.033 0.270 0. 061 0.184 0.102 . 856 0. 345 0.123 0.173 0. 081 0.103
Senqrioxide of cobalt oo oai i e e None. None. | Trace. Trace. | Trace. Trace. Traco, |e----..-..| Trace,
ABINN. e ieiciins e " 2,821 8. 700 1, 801 1.320 1. 636 2.204 1. 886 2, 656 2, (1G9 3.239 3.426 2. 146
Lime ...... 0. 270 0. 380 0.270 0,260 0,460 0. 050 0,030 0. 350 0. 020 0. 320 0. 680 0. 080
Mapnesin . 808 0. 302 0.610 | 0.892 0.708 0. 511 0. 097 0.292 0.158 0. 338 0. 678 0,493
Bolphurde acid..eeeaaaiaat, 0, 102 0. 001 0,002 0. 030 0. 050 0. 025 0,000 | Trace. Trace. Trace. | Trace. 0.147 &
Phosphoric acid ooooeniinnes . 0, 822 2. 163 1,021 0,924 0,280 0.174 0. 300 0.811 0. 238 0. 504 0.518 0.137
WALGE v e cnnnarsmnmreemes 11,138 12, 020 12,364 11, 060 1L700 | 11,958 11,248 | 10,118 10, 218 11301 12. 605 11. 886
Ynsoluble rosidun cueewe ey 20, 590 15, 930 18, 660 7. 560 5,165 5, 700 7. 410 23.450 17. 240 11,825 7.010 6. 845
b YL 09, 218 99, 786 99,015 | 100,611 3 100. 507 00, 162 99,911 | 100. 230 100. 204 100,147 § 100. 549 99. 954
Metallio fron ccomvevsensonne- 42. 000 44, 500 48. 800 5. 800 56.800 | 54,900 |- 54000 | 43 800 49,100 61, 000 52. 600 54. 710
Meatallic manganeso.......c... 2. 449 0. 650 0,101 0,043 0.128 0,072 0,248 - 0,240 0, 085 0.120 0, 057 0.072
Bulphur oeeceinniiiiaian 0. 065 0, 036 0, 087 0.012 0. 020 0,010 0,024 | Trace. Trace, Trace. Trace. 0. 072
Plhosphotitf8e e cacesnarinnn 0. 859 0. 040 0, 446 0. 008 0,125 0. 076 0,178 0.138 0.104 0. 220 0,224 0. 000

565, Henrietle mines, 4 miles southeast from Martinaburg. Mine No. 1; the large open eut. Sample taken from washed-ore pile.
Ore from top of Formation No. IT in Utica slate, Nearly all fine ove; sandy, brittle; dark brown. )

566, Falkner ore-shaft, south of Henrietta mine, in Tenthercracker Cove. Lump-ore taken from pile. Top of Formation No. Il £
Compaet, boiryoidal, with velvety surface; light brown and reddish brown, ) )

567. Hoover bank, 1 mile south of Fenrietta main mine. Toover open cut,  Top of Formation .No, 1I. Compact, with laminated
gtructure; also cellular, with considerable yellow and white clay in calls; color, dark brown and reddish brown.

=83. Robeson Farm ore-bank, 2 miles soutli-southwest from Birmingham station, Outerop-cre. Cellular, brittle; dark brown and
yellowish-brown. Some masses of quartz throughout specimens.

789, Clark Farm ore-bank, near Etna farnace, Cellular, hrittle; dark brown. - ' .

GU3. Ore bank near Etna furnace, Catherine township, Cunce valley. Stalactitic, botryoidal; gomowhat coated with a yellowish
elay: color, generally dark brown. ‘

! ’466. S)h;;'t Mom?tain‘ mines, Catharine township, 14 miles northwest from Franklin forge. Etna Iron-Works; .Isett' & Brothers,

Compact: alss cellular, botryoidal, mammillory, with radiated, fibrous, brown oxide. Generally hard and tough, with Jight and dark
brown color.
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F Mo, 467, | No.586. | No.528. | No. 048, | No. 604 | No. 606. | No. 607 | No. 612. | No..963. | No.073. | No. 608. | No.600.
Per cent, | Pereent. | Per cent. | Per cent. | Per cent.| Per cent. | Por cent. | Per cent.| Per cont. | Per cent. | Per cend. | Per cent.
Sesquioxide of iromL.......... 8, 428 78.714 52, 428 74, 143 43, 713 78. 000 77,143 76, 214 59,428 ' 69.8567 72,143 51,571
Bisulphide of iron «.........- 0,604 |eeeenrommnna]ennn (PRI RO JORURIO IR PRI DRI PSS S P A .
Sesquioxide of manganese .- 0. 368 0. 610 1844 0. 205 0. 551 0.195 0. 083 0. 011 1.758 0. 500 1,273 0. 518
Besquioxide of cobalt........| Trace, Tracts | veceevencan [PRSON DU SUCRUUN I 1) 7:11!: N PRI AUSRRSURID DN SRR 0. 011 Traco.
Alomina.... ... . . 2, 617 1.9070 2,042 8,010 3,908 2,348 2,488 ) 401 3, 024 3,170 2, 487 3,098
Time «-... . 0. 070 Trace. Traco. 0. 150 0. 240 0.220 0,130 0. 020 0. 080 0,180 0,170 0.075
Magnesite . e neioaninns 0. 227 0, 309 0,129 0. 255 0. 200 0. 506 0. 404 0, 386 0,381 Trace. 0.457 0. 200
Sulphuric agid..... U 0. 287 0. 072 0.073 | Trace, 0,115 0.102 0.041 0. 020 0. 062 0,138 0,135 0. 057
Phosphorio aeld .....ccouueee 0. 123 0.137 0. 080 0,238 0.219 0, 462 0.104 . 269 0,198 0, 057 0.103 0. 185
Water coveiiainai i 8 672 10,510 0,875 10, 805 11, 876 11, 880 10, 164 12, 486 8. 705 10, 280 11. 276 0,811
Insoluble regidue ..o.oooconen 3. 460 12, 260 34,700 11, 860 17, 600 0,805 9. 260 7. 470 25, 855 16, 350 11970 32,830
Total....... irsersaans 100, 200 93, 501 100. 178 | 100. 205 | 200. 382 100,408 99, 927 09, 367 08, 461 | 100, 407 99, 995 9!) "B"
Aletallie iron «...o..... wemens] 50,100 61, 600 36, 700 6L, 000 40, 000 51,600 54,000 63, 350 41, 600 48,900 50, 050 80,100
Metullic mangonese ...... P 0. 256 0,425 0. 936 0. 181 0. 084 0. 136 0. 065 0. 007 1,224 0,353 0. 880 0,382
SUIPIE wamaenennnns TR 0. 096 0,020 0,030 | Trace. 0. 046 0. 041 0.017 0,008 0.0 | " 0,035 0 034 0,023
Phosphorus ........ vemranenr 0, 054 0. 000 0. 035 0,104 0, 096 , 202 "0, 085 0,118 0. 056 . 0. 025 0, 045 0. 081

640. Drower wmine, 24 miles northwest of Willinmsburg., Compact, iil\e—grained, jaspery, brittle; reddish-browu and liver-brown.

(44, Puatterson mine, 1 mile south from Willinmsghurg,  Compact, brittle, avenaceous, with masses of quavtz throughout {he speeimen.
€ Color of ore, dark brown.

639, Ded Bank mine, 2 miles south from Wlllmmsburw Genorally eollular, with cells partinlly filled with reddish-brown ochreous
earth, Comparatively soft; reddish brown, showing spangles of quartz,

583, Dean’s mine, 2 miles southeast of Willinmsburg, Woodberry township, Cellular, with cells filled with a yellow clay; generally
darls brown., (D, McCreath.) )

468, Springfield mines, 1 mile south of Springfleld. Bank No. 3, two-thirds of & mile west of bank No. 2 Lump- and wash-ore,
Nodular, ecllular, with colls partially filled with a yellow eluy, Shows small kernels of pyrite, without erystalline form; also thombio
dodecahodron erystals of hydrouns iron oxide., Color of ore generally dark-brown.

467, Springfield mines, bank No, 2 Lykens mine, one-half mile south of bank No, 1. Bowbshell-ore, Bowmbsliell-ore, the bonbg
partially filled with elay and lined \\1&11 fibrous, bouymaul iron oxide. Exceedingly hard and tongh; dack brown and reddish hrown.

520, Springfield mines, bunk No, 2, Ore as talken from washer and used by Camlaia Iron Company, Specimen cousists of small
masses of brown hematite iron ore with admixture of bombshell-ore. (D, McCreath.)

5923, Springfield mines, bank No. 1, generally known as Davig’ hank. At north end of line of mines. Wagh-ore. Lawmp- and fine-
d ore; structure of lumyps sumewhat Luuumtcﬂ Fine ore carries congiderable quartz. (1. MeCreath.)

43, MePheese bank, 1% mile south of bprmbmld Brittle, argillaceous; somewhat cellular; dark brown and veddish brown.

604. Rebecea mino, 4 miles novtheast of Henrietta post-office, Drittle, arennceous; cellnlar, with cells lined with géthite; considerable
adhering white clay, Color of ore generally light bhrown,

GOG. Thompsen mine, 2 miles west from Fredevicksburg.  Cellular, nodular, brittle; durk brown.

607, Red Ore hank, one-third mile from Millerstown. Ore for the most part coated with a reddish-brown clay; cxcoedingly hard
and tough, On fresh fracture the color is dark brown,

612, Soister mine, 8% miles north from Woodberry, near county line, Abandoned mines. Fxceedingly hard and tongh; gencrally

very cowpact; carries considerable quartz, Color, vurious shades of dark brown, reddish brown, and vermilion.

963, Saral Furnacs ore-bank (Springfield mines), about'2 miles south of Springfield. Hard and tough, with considerable quartz ;
color dark brown and brownish black; fracture irregular, rough,

973, Sarak Furnace ore-bank, about £ miles sovth of Springfield. So-ealled “burnt ore.” Somewhat collular, with considerable
€ guartz; dark brown to reddish brown. (8. 8. Hartranft.)

$08. Bloomyield mines, about 3 miles south from Roaring Springs, Lump-ore. Generally compact; algo cellular and bowmbshell, the
walls of the bomb lined with fibrons, botryoidal iron ore. Color, light and dark brown, Considerable adlicrin g yellowish-whito clay.

G09. Bloomfield mines, about 3 milos south of Roaring Sprin gs. Wash-ore. Specimens consist of a mixture of small masses of brown
hematite iron ove, with o considerable amount of argillaceous iron ore, ferruginous clay, and quartz pebbles.

No. 708. Porcontages.
Per cent.
Sesquioxide of ivon ....... wenee 76. 071 | =52, 650 per cent. iron,
- Binoxide of manganess ........ 8,760 .
f Protoxide of manganeso ....... 0 779} =8, 004 por cent. manganese.
Sesquioxido of cobalb.aaae.... 0. 030
Aluning. coeevvininnsvannns . 2.678 R
LAIO cevenvrasnncrnnnansnasenas 0.240
MAgnesift,eesee ceraracmnzannans 0. 235
Sulphurie seid......-. [ 0.182 | =0.073 por conti sulphur.
' : Phosphoric acid c.oiieeaanaoat 0,071 | = 0.081 per cenfi phosphorus,
Water ooeverinnas RN 18,330
Insoluble residue .c.... ceveenes 3,948
. Total ...... cersrausmavsians 100, 324

i
H
i
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708, Bloomfield mines, about 3 miles south from Roaring Springs. Bombshell-ore. Bombshell-ore, the walls of the shell lined with a
nodular lumps, consisting mainly of oxide of manganese. The ore is generally fibrous and brittle; also partially foliated, with irridescent

surface,

No. 709a: No. 7600,

Per cent. Per cent.
R N 22,500 40,250
Manganese .... 87, 611 11, 870
Sulphor .......... 0. 018 0.015
Phosphorus....... 0. 043 0.083 -
Alumina....... 1144 1, 050
Limo ..oooi ool 0. 470 0.157
Magnesia......... cees 0.371 0. 210
Silef . e e 2. 850 11. 860

709a. Bloomfield mines, about 3 miles south of Roaring Springs, Manganese ore.  Hard and tough; minutely erystalline; steelr gray.
700b. Bloomfield mines. Manganese ore. Analysed for Penusylvania Steel Company in 1874, and published by permission,

Analyses of Bloomfield wash-ore made for Pennsylvania Steel

Company, and published by permission,

Dato of analysis, Iron, Thosphorus.
. Per cent, Per cent,
July, 1878 1 eeeriiarencicnneanes 42,26 0.053
March, 1874 ... 30. 06 0. 041
| April, 1874..... 83,50 0.039
April, 1874 . ... - 85,00 0. 060
Moy, 1874 v eeeniiiiiiaiiiae, 36, 60 0. 053
AVOIREB . e e eniierinaiinainens 35,28 0. 049

Bedford county.—The principal ore of this county is the fossil ore of Formation v ;" but some deposits of limonite

of Tormation II exist, though none were worked in the census year.

following analyses from Report MM, p, 206 :

No. 613, No. 605,
) Per cent. | Per cent.
Bosquioxide of iron vevev.eune-. 56, 214 80, 001
Sesquioxide of manganese ..... 0.078 . 0. 207
Seaquioxido of cobalt .......... None. Trace,
Alming. eeeeeneinariiniinenn 4, 865 3. 009
TMO cene e cicircavovirnnrans 0.0156 0, 810
Magnesitv.coavrrnenaeranlon.an, 0. 885 0, 562
Sulphurie acid.....e..un 0.012 0, 082
Phosphorie aeid ....cooauiioen. 0. 451 0, 201
TWREEL v oe e iianivinneiemnaaaas 10,390 12.108
Insoluble residus cavereeauanes 27. 960 8,970
Total coeverrnvinrverannans 100, 308 100. 507
Metalliciron ....covvvvennnsnn, 30,350 56. 000
Maetallic manganese ... . 0. 060 0.144
Bulphur «oveivarreivarenceenns 0, 005 0.088
PhosplioruS. ce ceencevannnseee 0.197 0, 088

The character of the ore is shown by the

d

613. Baker’s mine, 1 mile south from Bloomfield fuxnace, Cambria Iron Oémp:my. Brittle, sandy, argillaceous; generally compact;

, Qark brown and liver-brow.

in eells.

605. ‘R, Ioover’s mine, 1 mile north from Woodberry, Surface pipe-ore. Stalactitic, brittle, dark-brown, Considerable yellow .clay.

g

LIMONITE ORES IN THE HUDSON-RIVER SLATES (FORMATION No. I11).

In the preface to Report M, Mr. McCreath thus refers to these ores: “There are found _nezw Mer(?ersburg, and
at other localities in Franklin county, important deposits of bog-ore, which are now being ‘q111‘§e extensively workec},
From 1876 to 1880 nearly 10,000 tons of this ore were mined, nearly 4,000 tons of it dumng '1880. 'The ore i8
generally found in the slates of Formation No. III, and has evidently resulted from the decomposwlpn- of iron pyrites.

)
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a the large percentage of sulphuric acid which they invariably contain going to confirm this view. 'They are
characterized by an almost uniformly low percentage of phosphorus, and by being practically free from manganese.”
The following analyses are from Report M3, pp. 1 and 3:

TIranklin county. No, 2, No, 9. No. 10, No. 11,
Per cent. Per-cent, Der cent. Per cent.
Protoxide of fron ....vvvinna.ns 0. 387 0.176 0,192 0. 128
Seaquioxido of irom ........ccel 57, G54 §0, 090 68, 142 50, 528
Sesquioxide of manganese -.... Trace. Trace. Trace. Trace.
a Sesquioxide of cobalt ...ueve... Trace. Traco. Trace. Trace.
b ALminfeeuevesiiieeionnns 2,100 5.0 3,040 5. 520
Lime cemenn .- 0,120 0, 300 0,720 0, 640
Magnesia 0.115 0. 842 0.871 | 0421
Sulphurio acld «.vovnaeann N 0. 925 0. 872 0. 742 0. 887
.Phosphoric acid cueveniianinses 0.082 0, 105 0, 084 0,199
‘Water andl organic mattor -.... 14, 518 13, 806 15,378 14. G80
Silicious mattor.......oeoouuns. 24, 530 27, 840 20, 080 26. 720
TObAL wemen i aes 100. 281 99, 411 00, 308 100. 123 : .
Aptallic iron coveevennnnnann... 40, 550 85, 200 40. 850° 85,750
Metallio manganese ........... Trace, Trace. Trace. Trace,
C Sulphur cecvenriannnan P 0.370 0.849 0. 207 0.355
Phosphorns eeeeevviianeracnan 0. 036 0. 046 0. 037 0. 087
Phosplorus in 100 parts iron .. 0.088 0. 130 0. 080 0. 243

2, Richmond furnace bog-bank, about 1 mile northwest of furnace. Bog-ore of III. Sample consisted of 79 pieces talken from ore-pit

at different places. ) )
9. Leib bank (J. 8, Whitmer & Co.), 2 miles cast of Mercersburg, Bog-ore in III.  Smmple consisted of 94 pieces talcen from ore-pile.
10, Jacob Stoyffer’s banls, 1 mile cast of Mercorsburg, Montgomery township. Bog-ore in III. Sample consisted of 129 pieces tuken
from ore-pit at different places.
1L, R, P. MeFarland's bank, 1§ mile east of Mercersburg, Potors township. Bog-ore in IIL

LIMONI’I‘E ORES OF THE MEDINA FORMATION.

Regarding these ores Mr, McCreath says, in Report MM, p. 198:

Some of the sandstones of the Medina are highly ferrnginous, and blocks coated with a crust of limonite sometimes line tho crest of
the mountains of IV. Local deposits of & coarse limonite are sometimes found along the outerop, but are never of much valuo.
West of Orbisonia, in Huntingdon county, a large deposit of limonite fills a cross fissure in the top of the Black Log mountain,
. (See F, p. 257.)

Huutingdon county. No. 94, No. 93. No. 07,

Per cent, | Per cent. | Per cent.

e TrON vinnmmnransanssnestonncnnes _35. 500 40,700 44,700
Aanganose ... . . 3.508 260 |-vanearacnan
Sulphur.... None. None, 0.p81
Thoaphorns 0.478 0.709 0,197
Insoluble residue 20, 576 18,100 18, 820

94, Tron ore found scattered upon the terrace of the northwest side of Black Log mountain, 1 mile southwest from Beaver gap, aml
7 miles from Fort Littleton. (Ses I7, p. 239.) Compact, bristle, sandy; dark brown and reddish brown.

93. Same ore, from the surface on Alexander Ramsey’s proporty, 4 miles northeast from Fort Littleton. (See I, p. 130)  Mard,
arenaceous, somawhat cellular; color, various shades of Yight and dark brown. '

97. William Stamback’s ore-opening, 5 miles northeast from Fort Littleton, on the northwest sido of Black Log mountain. (Sve I,
1. 128) Cellular; the cells for the most part filled with yellow clay; brittle, and of o light-brown color. (ID. MeCreath.)

 § LIMONITE ORES OF THI LOWER HELDERBERG AND ORISKANY FORMATIONS.

The following notes and analyses of these oves are from Report MM, pp. 196 to 198, and Report MPpp. 33 and 34

Accumulations of limonite, quite loeal and usnally insignificant, but sometimes, as at Blair’s and Baker's mines in Blair comnty, of
vast width and dopth, occur along the many outerops of the Origlcany sandstone and Lewistown limestone in middle Pennsylvunia. .I"or
a deseription of some of thess, see Report I, 1878, and Report T, 1879, . A

713. Baker's ore-bank, at Bloir furnace, near Altooma. Pipe-ore. Formation No. VI Brittle, dark-brown pipe-ore; somoewhat
conted with a yellow clay; pipes very distinet.

728. Baker's ore hauk, at Blair furnace, near Altcona. Pipe-ore. Brittle, dark-brown pipe-ore; pipes somewhat obliterated,

728, Baker’s ,ore-banlk, at Blair furnace, near Altoona. Limonite, cellulax, brittle, darlk brown.
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Blair county. No. 713, No. 728. Nov. 729, No, 714, a
Der cent. | Per cont, | Percent. | Per cent.
Sosquioxido of iron «o.c.veeeoil  £3.071 83, 000 68,286 67,214
Sesquioxide of manganese ..... 0. 350 0.812 1. 405 0. 985
Sesquioxide of cobalt .u.....o.. Tracoe. Trace. 0.116 0.102
Alumina...ovviaiennniuias Ceamen 2,124 1,880 8. 534 4. 440
2 0. 215 0,210 0,220 0. 200
Magnesin ceeseeiiiiniimenanean, 0. 312 0.302 0. 456 0.479
Sulphurio acid .. 0. 115 0.127 0,267 0.282
Phogplioric acid .. 0. 465 0.673 0. 660 0, 506
R C1L.772 12,914 11,950 9,680

Insoluble residune 1,675 1.430 13. 630 16.120 b
b3 ) 100, 089 100,348 |, 100.464 100,078
Motallio iron coevecvnenennanns 48, 150 58, 100 47, 800 47. 050
Motallic MANZANOSO . aenennneen 0,244 0.217 0.9078 0. 685
Sulphut ceveoeaeees .. 0, 048 0,051 0.103 0,113
Phosphorus 0.199 0,204 . 0,262 0,221

714, Bake’s ore-bank, at Blair furnace, near Altoona, Bombshell-ore, Hard, tough, areniaceous; dark brown and liver-brown.
Tho walls of the bombs are coated with a sandy clay of a pinkish-gray color, . '

Porry county. No. 108, )
Per cent.
Sesquioxide of iron ceeceeveeeeiicicn e 60, 928
Sosguioxide of MANZATIORE «evevivaaaereanas 0.100 '
L T .. a4
Lime cuuencenns JJ 0 0,660
Magnosin ... rann - 0,216
, Sulphuric acid ... - . 0.155
Phosphorio atdd veveeevannnncanienenaissn. 0.185
Wator and organic matter .....veeveiceaan, 9. 300
4 Silictons matber, seueyeseirenmcccasnrranat 24, 620 d
s Total .onnenee SO --| 100000
P | Motallic 1100 cemeneeuenns eerrensrana- 42,650
Metallio nanganose.. 0. 070
Sulphur...covcnes R 0. 062
Phosphorus...... Neansisaracscesasacnarsnas 0. 081
Phosphorus in 100 parts ivon.,cceeo.. rooas 0.189

o By differenco.

108, Rinesmith’s mine, 1 mile southwest of Rinesmith’s farm, in Sandy Hollow, northeast of Gibson rock. Brown hematite of VIL
Hard and compact; some portions of sample shaly ; jrridescent; carries some adhering yellow clay; various shades of brown. (J.M.8.)

LIMONITE ORES OF THI DEVONIAN—CHIEFLY OF THE MARCELLUS FORMATION. e

A eontinuons outcrop of more or less forriforous caleareous clay-bed runs through the middle counties of Pennsylvaunia, carrying, on
Yelow ereek, in Blair county, on Anghwick ereels, in Hunkingdon county, and on the affluents of the Juniata river, in J mniata and Perry
counties, large deposits of Lrown hematite, the full width ef the bed, which sometimes amount cven to 30 or 25 feet, Slopes are suil on
the Led to depths of 100 or 200 feet in the ere, when nuts and masses of rough carbonate roplace the limonite, and, finally, further down,
the whole bed tarns to a dark pyritous elay. For descriptions, see Report of Progress T.—(Reporti MM, p. 193.3

Derry county.—In this county 12,734 tons of limonite were mined in the census year, the greater part, if not
the whole, of which came from the Marcellus qre-bed, ¢ which underlies the black slates of No, VIII, and overlies
the green calcarcous shales. Although the thickness of the ore-deposit is extremely variable, yet a large quantity
of ore has been mined at different localitics from this horizon. The quality is wsually quite good, the ore being £
wlmost uniformly low in its contents of phosphorus. A small quantity of ore has also been wined in the Corniferous
shales; but the quality of the ore is usnally inferior, although oceasional deposits are met with which are quite
rich in ivon” (Report M? pp. 20 and 30). The following notes and analyses are from Report M? pp. 32 and 33:

100. Washer oro-pit, about 2 miles southwest from Newport, on Limestone ridge. From the clayin the ore-pit near the surface.
Corniferous brown homatite. Genorally compact and fine-grained ; appearance, ghaly ; eolor, reddish brown,

101. Tasher org-pit, about 2 miles sonthwest from Newport, on crest of Limestone ridge, at Newport and Duncannon road: In
synelingl of Oriskeny sandstone, in the npper part of the Corniferous shale. Corniferous brown hematite. Compact and fine-grained ;
glm'k hrown and reddish brown ; some of the ore has a shaly appearance,
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a : No.100. | No.101, | No.102, | No.103. | No. 104,
Per cent. | Percent. | Percent. | Percent, | Per cent,

Sesquioxide of iron «<-.vveoae. 50, 285 61. 143 62.000 |  59.500 54,214
Sesquioxide of manganeso. ... 0. 051 0.072 0,072 0,120 9, 083
IR 1100750V TP - @ 5101 2,087 4,191 @ 5,072 2. 044
LAMO ceciiniraes rree e 1,070 §. 0. 650 0. 600 4.720 §, 600
MAENBBIA cuvrn e am e s 0,842 0. 288 0.324 0. 824 0.827
Sulphurie acid. e eeeceneiaenn Trace. 0. 107 0. 135 0,190 0. 047
Phosphovie acid vaeeaenaa.. .. 0.146 0.176 0,270 0,469 2. 072
FWater and organic matter.. ... 7.465 0. 980 9. 925 10. 403 8, 085
Silicious matter....ceeenoao.. 35, 540 24, 040 22,670 23, 200 31,870
Total svevorceenvnncnannns 100, 000 49, 993 | 100, 096 100. 600 09, 382
Motallio fron covvvucninaiannn. 15, 200 42, 800 43. 400 41. 650 87, 050
Matallio manganess . voeeee... 0.085 |- 0.050 0. 050 0. 088 0. 058
Sulphur ooveveemcmneciaaenan. Trace. 0.043 0. 054 0. 040 0,019
PhosphoTuA cewnevrearmaaseans 0,004 0,077 0,122 0. 205 0, 905
Thosphorns in 100 parts iron... 0.181 0,179 0, 981 0. 492 2.884

o By difference.

102, Tf’asher ore-pit, about 2 miles southwdst from Newport, on crest of Limestone ridge. Corniferous brown hematito, Appearance,
sandy ; very brittle; dark brown and yellowish brown,

¢ 103, Limestone Ridge Mining Company, 2 miles from Newport, on Limestone ridge; east end of long ore-pit, east of Washer ore-pits
Corniferous brown hematite. Bombshell-ore, with consideralile elay in bomb; very bLrittle; color dark brown.

104. Limestons Ridge Aining Company; from first opening norvtheast of east ore-pit; on crest of Limestone ridge, south of Newport;
on the road leading off from the Newport and Bailey Station road., In the synclinal of the Oriskany sandstone. A fow hundred tons

mined by the Limestone Ridge Mining Compnnv Corniferous brown hematite. Gonerally compact and fine-grained ; somowhat shaly;
dark brown,

Juniata county.~—All the ore mined in this county i11 the census year was reported to be fossil-ore. The
Deavonian limonite exists, but it was apparently not worked. )

Mifftin county.~This county produced 24,366 tons of limonite in the census year, whlch presumably was all
mined from the Devonian. The following notes and analyses are from Report M, p. 64:

, Im. ’
d ,
' Per cent,
TEOM savecmismunesemersninrmnemasrstanronnes 42. 500
Sulphur «veneesvanmremerbanraneaans o 0.044
Phosphorus .ceeeense P, 0.078
Insoluble residuUs ceuv-vevens, emmmaananas 283,880

11. McVeytown Gap, Ross ore-opening. Ore from upper opening, Limonite, compact, argillaceous; of a light-brown color.

Huntingdon county.—The following notes and analyses are from Report M, pp. 66 to 68; Report MM, p. 194;
Report M3, p. 40

e ' XV, XVL | Xvi | XVOL | XIX.
Per cent. | Per cent. | Per cent, | Percent. | Per cent.
TLON vevsnssomronnassimannrsnns 47, 500 47. 500 47, 800 45, 000 51,700
Sulphuy ...... . Trace. 0. 018 Trace. 0. 032 0,023
Phosphorus 0, 402 0, 111 0.491 0.187 0,068
) TIngoluble residue .ocewanseenc.. 17. 260 14, 100 17. 800 26. 580 10. 490

XV. Lane ore-bank, Hill valley, 5 miles northwest from Orbisonia. Ore in Omskzmy sandstone, lower portion Chestnut ridge.
Lane property. TLimonite, sandy, with large admixture of ochreous earth. .

XVI. Hick's are hank, between Logan ore-bank and Stewart’s ore, 5 miles from Orbisonia, Chestnut ridge. Rockhill Coal and Iron
Company. Limonite, cellular, cells for the most part filled with ochreous ore.

£ XVIL Douglas ore-bank, opposite Lane ore-hank, 5 miles northwest from Oxblsonm. Limonite, compact, silicious and cellular.

XVIIL Mountain ore-bank, 4 miles southwest from Orbisonin, in crevice of Medina sandstone, Blacklog mountain. Roclkhill Conl
and Tron Company. Limonite, oompact botryoidal, somewhat cellular; color, various shades of brown.

XIX. Sandy Ridge oro, 2 miles north from Orbisonia. Rockhill Coal 'md Iron Company. ILimonite, very hard and compact, containing
consideralle ochreous iron ore; dark-brown color.
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X

No. 563 Nao, 125. No. 126
Per cent, | Per cont, | Per cent.
Protoxide of 1101 veuuencnoriowiiiiannacenas 25,714 |iemnen ciaa e
Sesquioxide of iron .. . 27. 000 66, 571
' Bisulphide of 1ro1 .oeeoemnee it 0,429 fieeieiinecnnfovennan .
Sesquioxide of manganese -.....coooeeeaan. 0. 289 0. 510
" Sesquioxide of cobalt .ouevinaininioieanans 0,580 liaviurcarnec]onmnnanannas
AT e et aae e 2,002 « 1,606
TAIO v evenrnaernaeaannans 1,143 0.710
Magnosin . .uer caiaaeinann. 0. 832 0.313 0.285
Sulphurie agid....cooocaeiiriinan ey 0. 502 0,180 0.075
Phosphorio a0id - uverrivavincrcrmeccann-, 0,187 0,114 |- 0.328 ' b
Carbonio Aol cuens cvneie o ac v ciae s 15,038 |oeierimmini]iimemiian '
Carbonnceons Matter . .vvvrmeesvovreiianens b2 S AR
£ N B O e
Watler and organic matter........ooooooimemeniannn- 13. 200 13. 680
Silicious MAtter. . cvveeaneerieenieiiasianonifecvanaas Waae 28, 500 16. 840
Tnsoluble residue .ooieimu cnaeneeiconrnan, 16,211 7t A Rt
Total........ B R R LTPET PRSPPI 99, 9018 100, 000 100, 000
Metallic Jron. cveensienmen coinenaianaa o, 30,100 37,7700 40, 600
Meotallic MANZADEBO +vveveserrraransvanns . 0.201 0.101 0, 855
Sulphiur ceves wmamecvaaaen R, 0,430 0,076 0.080 €
PhOBPROTTUE s crvirussaeeaaennennnaraens 0. 060 0. 050 0,141
Phosphorus in 100 parts iron. ..cceeeevnesec]ionnenaannas 0,132 0. 302

¢ By difforence.

. 563, MoCarthy's orve-Lank, near Saltillo. Marcellus iron ore. See I, p. 237. Altered carbonate ore; genevally compact, with
laminated structure. Color, various shades of brown. ‘ .

125, Property of Dr. J. A. Shade, 2 miles southwest from Shade gap, Shade valley. Outerop of Marcellus ore-bed, Brittle; cellular;
full of seams of ochreous iron ore; colory generally light brown, Ore carries a large amounnt of carbonaceous matter.

126. Property of Isanc Taylor, 8 miles southwest from Shade gap. Marcollus ore-bed. Cellular; brittle; light and dark brown; ove
carries considerable carbonaceons matter, ’

Tulton county.—~The followin g analysis is from Report M?, p. 42:

d
Q No. 182, &
Per cent.
Seaquioxide of 101 vovevrvanacsieei e 60, 428
Seaquioxide of manganese . ....... beeianas 0,182
Aluming. ceevennenens . o 2,024
Limo cveveennennne 0. 720
Magnesin.......... 0. 270
Sulphuric acid....... 0.170
Phosphorio acil «ueveeriineeessncnnnranaas 0.121
Water and organic matter. [ 11. 816
Silicious matter....e.cueas mareeseatmanannes 18, 820 e
Total. cueeiaeiiiiasiaruns cmmennannsns 100. 000
Motallio iron..cueevacann. 48. 500
Motallio manganese.... 0. 002
Sulphur covevsaineernnn 0. 068
PhoAphoINS.seevecoemunannn 0.068 ' ’
\ Phosphorus in 100 parts iron 0.118

@ By difference.

132, From the land of P. Awl & Brother, on the northwest side of Sidney Knob, three-fourths of 4 mile northwest of Burnt Cabins,
Maxcellus brown hematite, Generally fine-grained and compact; hard and brittle; color variousshades of dark brown and reddish brown.
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a  Franklin county.—The following analysis is from Report M? p. 1:

No. 1, No. 1.
Per cent. Per cent,
Protoxide of iron .uieeicareasiiiiiaaenaas None." Water and organie matter.....ceeacuaian W 11. 754
Sesquioxide of iron ceeeecocrnrriniiosvaans 67.142 Silicions matter 17.280
Seaquioxide of MANZANESE ccveireeninnannen 0. 580 D T 100, 589
Seaqnioxide of 6obalt -evaveinerraraneanaaas 0. 390 -
ALUMINR . creercenmnranrencaaneransaneronn, 1,008 Metallic iron 47,000
LiMG «oecrmervmncacmasanncanannaacsonas ——an 0, 500 Motallic MANZANESS «.ovvrvenvmcneseeninns. 0,410
b AEIOIE e remeoemeeomaccannoee s mnsmaanans 0,262 || BRIPIOT - eei it e aaae 0.116
' Sulphuric acid..cvoceunnvaanis N 0.290 PhosPhOTUS . cac e i 0, 085
Phosphorie acid covevereriiieiianeeannn 0.194 Phosphorus in 100 parts iron. ...ccaeevenn-. 0.180

1. Bower's Furnace ore-bunk, on Mrs, Eliza Furray’s farm , 9 miles southwest of Mercersburg, Warren township. Brown hematite of
VIIL "

Q} . -
LIMONITE ORES OF THE MAUCH CHUNK RED SHALE.
The following note is from Report MM, p. 192:

These ores are merely the decomposed outerops of beds of carbonate ore underlying the conglomerate. Only one specimen has thus
far been analyzed.

¢ . Huntingdon county. No. 949,
Per cent.

TIOD weniiiciane mmeeeerenssriancrnnasnnes 25, 240

151141 1 © 0,020

) PhosphioTi8 . ceeese et saceaacieicncanranna, 0.100

Tns01nbI0 T0SIANG vennrsseenereenenreannnns 48,240

049. Jos. Diggin's ore-opening, 1§ mile east of Broad Top City. Hard, botryoidal; yellowish brown to dark brown, (8.8, Hartranfti.)

IV. CARBONATE ORES. ’

The limonite ores of the Coal Measures occur along the outerops of limestone-beds, and are, in general, simply
the weathered outcrops of seams of eaibonate ore. In classifying the output of iron ore in the census year, it was
found impossible to separate the altered from the unaltered ores of the Coal Measures, and they will be referred to

in these notes under the comprehensive heading of Carbonate Ores of the Ooal Measures and their Derivatives. The
older carbonate ores will, however, be first considered.

CARBONATE ORES OI' THE SILURO-CAMBRIAN TORMATION.
The following, in regard to these ores, is from Report MM, pp. 187 and 188:

One theory of the origin of the limonites of our limestone valley derives them from intercalated beds of carbonate of iron and lime;
€ aund this view is supported by the frequent presence of ronugh carbonate of iron below or back of outcrop deposits of limonite in the heds
of the Hamilton No. VIII, limiting the practical working of the limenite to o certain depth beyond which it does not exist

Such carbenates have been found in the limestones of No. II, on the surface of whieh such vast accumulations of limonite exist, as
at Ironton, Trexlerville, Moselem, Pine Grove, Mount Alto, Pennsylvania furnace, Springfield, Bloomfield, ete.

Northampton eounty. ‘No. 905, Percentages,
Per cent.
Protoxide of iron w.evvaonaaal. 54, 885
Seaquioxide 0f from ..o .n..... 1071 | =12.050 por cent iran.
Protoxide of manganese ....... 828 | =2.621 por cent, monganess.
Protoxide of cobalb .ucn.- oo 0.010
£ Alnming...oovenenraniievann 1,457
. TAMG coiiiiiiiieii o 0. 540
MAZDesIN. .ovvevrennaanr s 0. 540 #
Sulphurio aeid. cceeuiuiiinann.. 0.112 | =0.045 por cent. sulphur,
Phosphorio acid ceeceevenran... 0.203 | =0.1156 pex cont. phosphorus,
Carbonio aeid e cioaannnan.. 85. 810
B Water (by differenco).......... Loo0,028
. Insoluble residue -e.uvevuuueens 2,106
Total coeveninraecnnnne, 100, 000

995, Saucon Iron Company’s Wharion mine, 2 miles east of Hellertown, Northampton county., Carbonate ore from shaft 126 feet deap,

See analysis of limonite from this mine, § 13, No. 967. PFine-grained; hard and tough; fracture, conchoidal, inclining fo rongh; color,
teel-gray on fresh surface, ' ‘
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CARBONATE ORES OF THE MARCELLUS FORMATION.

It is from these ores that the limonites of this formation arve derived; on sinking through a seam of limonite a
the carbonate is invariably encountered. 'The following notes and analyses ave from Report M, pp. 70 and 71, and
Report M5, pp. 31 and 39:

Mifin county. 1, 1T,

Per gent, | Per cent.

0 33, 500 42, 500
Sulphur voveevveniaiiaiiana 0,784 0. 260
THOSPHOITS v ce vavnas wrananns 0,110 0,135
Insoluble residue .eoovveenn.... 18,870 8. 390
-~ ‘ b

L. Ross orc-banlk, MeVeytown gap, 1 mile north of MeVeytown., Black carbonate orve; lower depths of vein, Fere this specimen
alternates with shale, and, including the yellow hematite, measures from 24 to 28 feet. Carbonate ore, exceedingly hard and eompact,
gurface somewhat hematitic and bobryoidal, structure laminated, and fracture conchoidal; color, various shades of black, The ore
carries considerable carbonaceous matter.

L Ross ore-bank, McVeytown gap, 1 mile north from MeVeytown. Carbonate ore; upper portion in Iayers divided by blaek
shale. Whole thickness of measures, including alternations, 24 to 28 feet, Carbonate ore, hard and compact; color; bluish black; crust,
hewmatitic ; fracture, concheidal, showing small crystals of pyrites, Ore carvies considerable carbonaceous matter, and when thoroughly
rousted yiolds 60 per cent, metallic iron and & per cont. insoluble silicious residue.

Miffiin county. o IIL
‘ C
Pey cent.

Protoxido of iron vveensiaviereriaarenninans 48, 857
Seaquioxidle of iXo1 «uevecrcniiineias veens 0.825
Blaulphido 0f{10n - eeveneeemnarannennnns 0.262
Alming. cveeciiivii i ciirneam s 2. 240
Protoxide of manganese ....ieevemiann ceann 1,626
TiM6 ceennr i rmnnaan ecaeteneiamirnares 4.536 |
MAgnEsif «ronuenneneanstnsiirnrrnas manennn 0, 569
Phosphorie acid «vcvrrrnneniinecacnniiie. 1.814
Sulphorie acid. ... 0.133
Curbonic acid.... 32, 650
R £ RO 0.308 .
Organio mattor ..oevoeeiiiniiainniaaans 0. 960 d
Tngoluble residuo..... Cereearensenas PR 6.410

fT) SO S 100. 149
TPOIL tonumevmrmnnennassnsasnansannernas veessl  BB.700
Sulphur --.. e meeeereeaerenanomania - 0.192
PhoSPROTUB. covmevmermaramaeciainasenuenans 0. 57¢

III. Lewistown section, 1 mile northwest of Lewistown. Carbonate ore, taken from near the surface, Clay iron ove; stecl-gray
color ; hard and compact, with conchoidal fracture.

Mifilin.county. No. 124, ¢
Per cent.
Metallic 0N . ..ocrviinri i admnn s s 28. 325
SUIPNUY <eeemrmeanssoenprsnees v 0. 306
PhosPHOTUR . aeeranmacncevnnennanriinsnnns 0. 036G
Silicious mattor 80, 170
Phosphorus in 100 parts iron .eeeeeenae.... 0. 127 ’

[

124, Bobert MoCormick's ore-opening, in Oliver township, 4 miles southwest from McVeytown. Carbonate ore of VIII(?)., Soft;

fine-grained; argillaceous; pearl-gray color.
Ly

CARBONATE ORES OF THE POCONO (1) FORMATION. | r

In Sullivan county, near Ganoga lake (Long pond), deposits of carbonate ore of uncertain age have been found;
they do not appear to be of much commercial importance. No iron ore was mined in Sullivan county in the census.
year, ‘
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a CARBONATE ORES OF THE MAUCH CHUNK RED SHALE FORMATION,
The following notes and analyses are from Report MM, pp. 184 to 187, and Repdrt M, p. 46:

TLverywhere throughont Pennsylvania, whore the great Conglomerate exists, one or more plates of earbonate ove exist in the shales
Deneath it, Sometimes the shales are merely studded with balls of ore. In many places local lenticular deposits of solid grayish-blue -
carbonate extend for hnndreds of yards, or a mile or more, with a maximum thickness of 3 ov 4 feot, as on the Tangascootac and Queen's
run, in Clinton connty., At Ralston, in Liyeoming county, there are several beds, which have een oxtensively stripped for long distances
nniler the conglomerate escarpment at the summit of the mountain walls of Lycoming creek. Around the Tioge mowntain the bed isi
foot thick, In the gaps of the Conemangh, Loyalhanna, and the Youghiogheny rivers, in Westmoreland and Fayette counties, bhie ory
appears, and hag been worked in certain plages. It spreads in patches over the back of Laurel Hill, in Somerset county, and is seen in
many places along the front of the Allogheny mountain, and around Broad Top mountain, in Huntington and Blair counties,
B Sometimes the beds have been decomposed into brown hematite for a certain distance back from the outerop. Boga of loose Hmonite
have formed on the terraces in front of the outerep, some of them many acres in extent, and a fow of them removed for use in lurnaces.

Tho best description of this extensive deposit is to be found in Professor Stevonson’s Report KK (see Index to KK, p. 422), where
the ores are described under the names Big and Little Honcycomb, Kidney, Big Bottom of XI, and Red Belt of XI. .

The analyses given under this section show the orves to be of excellent quality, gener ully very rich in iron, &nd containing only o
comparatively small amount of phosphorus,

' Tayette connty. No. 56, No. 55. No. 551, | No. 550,

Per cent. | Percent., | Per cent. | Per cent,

Tron eeeeue.. e namastasaaiaas 41. 000 81, 200 41, 400 6. 200
[230111) 131 0.101 0, 253 0.184 @107
Phospltorus veveeuavunccavaaens 0.120 0,120 0. 151 0. 154
L Ingoluble residuo ...iveenl... 6. 810 21, 930 G. 430 12, 980

56. Fernonmines, near old Mount Vornon furnace, Bullskin township, Pin-veinore, (SeeKIK,p.128.) Compact, fine-grained, bLrittle,
bluish-gray; shows small specks of pyrite.

55, Pernon mines, near old Monnt Vernon furnace, Bullskin township, Lower big-Dottom ore. (S8ee KX, pp. 129, 131.) Structure
somewhat flaggy; brittle; dark bluish gray. '

561, Lemont Furnace mines, northeast from Uniontown, North Union township., Big honeyeomb ore. (See KE, p. 127.) Cellular;
oxceedingly brittle; spotted with pyrites; generally bluish gray. (D. McCreath.)

550, Lemont l"urnaco mines, northeast {from Uniontown, North Union township. Lower big-bottom orve, (See KX, p 131.) DBrittle,
rather eoarse-grained; bluish gray, (D. Mc(hen.th.)

& Fayotte county. No. 540, Percontages.
. Per cent. .

Protoxido ofiron .,.......cee..| 40,885 | = 38.800 per cent. iron.

Protoxide of manganese ....... 0.799 | = 0,019 per ¢ont. manganese,

Aluming,.......... [ 1. 002

Timo ...... wnvhaserernnsaarreas 1.240

MOgnoslt . uauenns ceennennas 1, 203

Sulphurio acide.ceeeeiiiennnnn. 1,020 | = 0,408 per cont, sulphuxr.

Thosphorio aoid veevevivenannn. 0.440 | == 0,195 per cent. phosphorua.

Cothonio acill ceuvenevvrnainnns 81: 204

) 3 T P L6785

Carbonaceous matter .......... . 0.080

Insoluble residue uwees oo vennn 10. 606 .
e. Total vavuenanns eaaerasusen 90, 888 »

549, Lemont Furnaos mines, northeast of Uniontown, North Union township, Xidney-ore. (KX, p. 129.) Fine-grained;.hmd and
tough; fracture, conchoidal; color, generally bluish gray. (D. McCreath.)

TFnyette county. No. 730, No. 740. No. 781,

Per cent. | Percent, | Per cent.

Iron wevveeen 42, 800 42. 500 42, 500

Sulphur seen. 0,927 0,484 0.163
‘ Phosphorus...... 0,128 ¢.160 0.130
r Tugoluble residuo 9, 040 5,190 7.110

730. Center Furnace miﬁes, Wharton township, Big honeycomb ere. (See Report KKK, pp. 218,219,220.) More or less oxidized
thronghout; color, light brown and bluish gray ; fracture, irregular, rongh, Shows numerous small drussy cavities.
740. Center Furnace mines, Wharton township. Little honeycomb ore. (See KKK, p.218.) Crust hematitic; spotted with pyrites;
"hard and tough. TFracture, conchoidal; eolor, generally bluish gray on fresh surface,

731, Center Furnace mines, Whartou township. Littlehoneycomb ore(?). Crusthematitic; irregularly seamed with calcareous mabter;
briftle; blnish & ay on fresh surface; fxactnra, conchoidal,
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CARBONATE ORES OF THE POTTSVILLE CONGLOMERATE. ’ a

The following notes and analyses are from Report MM, p. 183:

The ores of this Liorizon are best described in Professor Stevenson’s Report KIS, under the Liead of the Mount‘Savuge ore-grou) (see
index to KK, pp. 421, 422), because the beds havo Deen oxtensively mined in southern Fayette county, under the names Stratford ors
(KX, pp. 110, 124, 196}, Carr’s ore (p. 140), Jude ore (p. 124), and Mahan ore (pp. 124, 160).

In the upper part of the eonglomeratd No. XII oceur abundant deposits of ore-balls and lens-ghaped plates z»long Shade creck, near
Old Shade furnace, in S¢merset county. (See IHH, p. 147.)

Oroe of the same horizon ocenrs aboilt one-quarter of a mile east of Listonville, in southern Somerset county, (See ITHEH, p. 271.)

In the conglomerate along the Beaver waters ore is often found. (@, pp. 225 and 69.)

In many other counties of western Ponnsylvania carbonate ball-ore has been noticed at this horizon, at the base of the Coal
Measures, but nowhero in quantity justifying mining operations. | )

Lawrence county No. 789. No. 760,

Percent, | Per cent,

5 3 37, 250 35, 200
MADZANCEE vaeminuvannrnnsnonns 0. 665 0.807
SUIPBUL cenevecnnnrrrnannnanen 0. 164 0. 3306
Phospllorts «eveveivonnanannnan 0.145 0.178
73T Rt 3.020 4.120
Magnesit.ee e caeroinennnnnnne 1747 2,293

Tnsolitble Te8ida0 .evmne oo nnee.. 9.790 11,190

[—— &
]

759, Neshannock iron-ore opening, near Neshannock Falls, Wilmingbon township, From the horizon of the Mercer limestone. Crust
hematitie; exceedingly hard and tough, with irregular fracture and reddish-gray color,

760. New Castleiron-ore opening, 2 miles north from New Castle, in Neshannock towuship,  From the horizon of the Mercer limestone,
Exeeedingly bard and tough, with irregular fracture and dark bluish-gray color,

CARBONATE ORES OF THI COAL MEASURES AND THEIR DERIVATIVES,
A—Or 1R Lowkr Provuciivi CoAL MEASURES (FREERPORT, KITTANNING, AND CLARION GROUDS).

The following notes and analyses arve from Report MM, pp. 174 to 191 ; Report M?, pp. 48 to 53:

Over the Frecport upper coal, o calcareons ore oceurs looally in Hampton township, Alleghery county. (Q, p. 159.) d

The irregular bed of ore mined at Springfield, in Fayette county, comes directly under the Mahoning sandstone, It-thins away to
nothing northward; and southward reappears on Decker’s creek, in West Virginia. (KX, pp. 121, 182.)

Over the Freeport uppor coal, ore in ferruginous shale cceurs at Hooversville, and at Lolu’s, and elsewhere on Stony creck, Somerset
county, (See HHII, p. 121.)

Ore overlying the Freeport upper conl (7) was extensively worked for Ritter furnace, on Black lick, and at Lamoreaux’s, in Cmmbuw

county. (TILL, pp. 161, 163.)

The Treeport upper limestone has large quantities of ore associated with it at Brady’s bend, on the Allegheny nver, where it has
been extensively worked, (TIHIH, p. 2045 and TTHHHH, 1879,)

On the lower wators of Yellow ereck, m Indiana county, D. Griffith’s bed, 2 feet thick, in two layers 33 feet apart, lies under one
limestone and over another, (See HHIII, 1, 205.)

Huge Lumps of handsome ball-ore are scattored through the Bolivar fire-clay, under the Freeport upper limestone, between Cusumber
and Jonathan’s run, Stewatt township, Fayotte county (KKK, p. 89). Aud again, 10 feet from the bottom of the 30-foot plastic clay ¢
deposit over the Ireeport lower coal-bed, on Tub Mill run, Fairfield township; Westmoreland county, is a persistent stratum of them,
(See KKK, p. 160, scetion Fig, 64, p. 1568.)

The l‘meport upper limestone has often been mistaken for iron ore along Jucob’s creek, in Westmoreland county ; and in Tyrone
township, of Fayette county, it actually has a top layer of pretty fair ore, 16 to 20 inches thick; 10 inches thick on Dunbar creek; a foot
thick at Springfield furnace, changing to limestone, It is known as “coal-bank” ore on J acob’s creck, (See KX, p. 12R,) This is the
excollent ore of Pridevale and Decker’s ereck, and Booth’s creelk, in West Vilgmm.

In the F reeport upper limestone, some layers ate a c&lcareous iron ore in Big Beaver townshlp, Beaver eounty. (Q, p.2%4.)

Under the Fresport nppor limestone, ore oceurs on Pine creek, Hampton townshlp, Allegheny county. (Q, p. 161.) :

Between the Freeport upper and lower coals is a persistent bed of rich ore, at Pinkerton pomt o Castleman’s river, Somersot connty;
aud the same (?) appears ot Castleman station, (HITH, p. 185.) :

Bull-ore oceurs over the Freeport lower coal on Black creck, Cambria county, at Blg Bend., (Moore’s.) (See HH, p. 161.)

On the Freeport lower limestone, ore oceurs at various places, and ore-balls everywhere in the Beuvu-nvm digtrict,  (Q, pp. 49, Y3,

96, 138, 187, 219, 281, 241.) 1

Under theJ ohnstown cement bed, 10 feet thick, in the Conemaugh blaffs, above the mouth of Tow’s run, Indiany county, a persistent
Led of carbonate, 8 ineles thick, has been worked. (Sce HEHIL, pp. 173 and 179, Fig. 44,)

The Johnstown cement bed under the 1‘rLep01t lower coal is represented at Anderson’s bridge, Forward township, Butler county,
(Q, pp. 111, 112.)

The Johnstown eement bed ore is probably represented in Fayetto county by ‘“the furnace ore” of Jacol’s creek. (See KK, p. 123,)

Under the Darlington (Kittanning upper) coal-bed ore-balls are abundant in north Allegheny, south Butler, and north Beaver
counties. (Q, pp. 117, 184, 194, 200, 222, 245, 263.) .

Bhales carrying carbonate orve replace the Kittanning upper limestone on Laurel run, Fayette county. (See KKK, pp. 109, 110,)

Below the Kittanning (%) coal in Fayette county, Springfield township, nests of ore replace the clay. (See KK, p. 140.)

* .
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a Above the Kittanning lower conl (C), 10 feet on the Conemaugh at Lockport and Bolivar, oceurs a 6-inch (local ?) bed of carbonate
ore. (Seé HHHH, p. 65, Fig. §.)

This horizon is represented on Sehlimmer’s run, tn western Indiana county, by 50 fect of shales, through which hall-ore is disseminated -
in lumps of all sizes, and & plate of the ors reported under the fire-clay of the Kittanning upper coal (D). (Sce HHHH, p. 267.)

Over the Clarion eoal (B} on Shimpson’s creelks, in Indiana eounty, ball- and plate-ore oceur, but not workable, (See HHEH, p. 101.)

A persistent outerop of carbonate ore over the Clarion coal, but of unknown value, oceurs along Fallen Timber run, Cambria county,

HIH, p. 82,

( ’Iﬁetwe()m the Clarien and Breokville beds (A and B) occurs the persistent carhonate ore-bed of Hooversville, Somersot county, opened
at Clark’s, in two bands, 2 feet thick, and with only 0.8 phesphorus,  (See HHH, p. 120.)

"This is probably the same ore hovizon as thas ob tho forks of Paint ereck, Somersot county] where ab least 2 feet of good carbonate
plate- and ball-ore exists at water-level, (Sec HII, p. 133, and Geology of Pennsylvania, vol. 2, p. 6553 1838.)

Excellent carbonate ore in threo layers oceurs at Silver diggings, in Well’s creek, Somerset county, at some undetermined horizon
b (low?) in the lower produetive Conl Measures. (HIH, p. 18 plate 2.)

- Below the Clarion coal, 20 feet, ball-ore is very abundant thronghout 6 feet of shale at Lloydsville, Cambria county. (HII, p.87.)

Immense ballg of carbonaee ore, in shales, between the Clarion and Brookville coals, oceur on Levi run, Cambria county, (HII, PD-
91, 92,
o A)lcan silicious ore is found between the Clarion and Broolkville caals on Moore’s hill, on Black ercok, Cambria county, (HII,p. 160.)

Over the Brookville coal ball-ore is abundant at New Brighton, Beaver county. (Q, p. 260.)

Armstrong oomaty.—-;\This county produced 31,557 tons of ore in census year. The following notes and analyses
are from Report M7 pp. 48 to 52, and Report MM, p. 178:

The principal iron ores of Armstrong county are found at the horizon of the ferriferous limestons, These ores havo long been mined
and have been the prineipal source of supply for the blast-furnaces of the county. The ore occurs both as a brown hematite and ag a
carbonate. The former is usually very rieh in iron, aversging, when properly mined, nearly 50 per cent. metallic ironj and as the
¢'percentage of phosphorus is not excessive, a very good quality of mill-iron can be made from its use. Tho average thickness of the ore
is only about 8 inches; but as it oceurs directly in contact with the furriferous limestone—which is the flux used in the farnace—it can
be easily and profitably mined, The carbonate ore is always roasted before being smclted, and at some of the furnaces it is customary to
roast hoth varieties of the ore. For this-purpose the slack coal is generally used. Besides adding by its ash a copsiderable percentage of
silicious matter to the roasted, ore it nobt nnfrequently carries quite o Inrge percentage of phosphorus, which materially affects the
quality of the pig-iron produced. This questiuu has already been discussed by Mr. William G. Platt in his report on Arustrong county,
volume I8, pp. lvii to Ixiii, so that no further reference to it is here necessary.

No. 151, . No. 1562, No, 153, No. 154, No. 966, No. 965, No. 1560, No. 165, No. 157, No. 158, | No. 1068,
. Percent, | Percent. | Percent. | Percent. | Percent. | Percent. | Poreent. | Percent. | Porcent. | Per cent.| Per cont.

Protoxide of iron ...... tenmmavaas None. None, None. None, 41. 400 40,285 |..eeoniennns None. 41. 4G4 58,878 42,428
d Sesquioxide of iron ..... ae 73.143 70. T4 78,928 48. 828 2. 000 1,428 {.oo.iaa 45,028 140,310 2,848 2,283
Seaquioxide of manganess . 1. 886 2.421 1. 844 b S R I, 4 e
Sesquioxide of cobalti..... Trace, | 0.010 0. 020 Tra08,  [veecrreomane]vmacsorancinmannranes 0,020 {oueviaaiini]venrsinnnn]irarienans
Bisulphide of iron «....... [ P 0. 062 0. 080 0.187
Protoxide of manganese ....ieeeifseneeiiaans. . 2. 358 1.153 0.799
Protoxide of cobalt . Trace, Trace. 0,010
Oxido 0F €ODAlE cvenvreivnerrorneeiimnininnanfoemmermsrans fmmaae e ecen il Trace. | Tanes. |ecveeecveen fooceonviiioanne i e
ALUMIBR e eecaaenn s 1. 049 1,228 0. 016
LIMe veeevnirineniiieciieranmanas 4, 099 10, 840 7,150
Magnesit.veoineaiiiiiiiinaenaes 2, 064 2, 668 1,881
S LT P71 TTT Ty QAP PRI MEpRpn Ry KRR SRR SIS | I (N ROSUOUNT D PP PP
Sulphurie neid. cveeeeviinecnnanns Trace. Trace. 0. 030
Phosphoric aetd ceeenonianeaan, 0. 623 0. 480 0. 384
@ Carboric acid..cuuininenneen 31,450 32,074 32, 622
V7 40 1. 815 1910 1, 060
Silicious matter............ . 760 8. 540 0,460
Insoluble residnie .oeveeeiinifmiiimann i e 0480 ] 8150 | e e e e,
Water and earbonaceons mattor . [uo.coooen.., 2010 f........ T

LY N 100. 160 100. 143 100, 850 100,128 100. 000 100,900 |.......... 100. 340 100. 000 100. 000 100. 000
Motallic lron. vocmunrnnennaaeeaa. 651, 200 40, 500 61, 760 48, 250 83. 620 37, 050 24, 600 46.150 30, 500 81,760 B4. 650
Metallio manganese.........ve... 0,965 1, 680 0. 036 1.420 1,469 1.282 1. 282 1,088 1,823 0, 893 0. 019
Sulphur ceeoci i i e 0. 004 0. 004 TLroce. 0. 005 0,022 0. 063 0. 528 0, 232 0. 029 0. 042 0.112
Phosphorns.cvue ceerievinnnicun. 0.278 0. 384 0.823 0. 265 0,151 0, 202 0. 544 0. 469 0. 272 0. 224 0.140
TPhosphorus in 100 parts iron..... 0. 542 0, 674 0. 024 0.628 |ceevvievcaci|iomnncnisn 2,211 1.018 0. 688 0. 705 0.421

161. At Stewardson furnace, 1 mile east from mouth of Mahoning creek, in Madison township, F, B, & A. Laughlin, TFerriferous
limestone ore. [Limonite.] Very compact and fine-grained; oxceedingly brittle, with rough irregular fracture. Irregularly seamed
with calcite. Numerous pits filled with white pulverulent silicate of alumina, Reddish brown.

152, At Stewerdson farnace, 1 mile enst from mouth of Mahoning creek, in Madison township., T. B, & A, Laughlin, Terriferous
limestone ore, “Red ore.”. [Limonite.] Very compact and fine-grained ; exceedingly brittle, with rough irregular fracture, Irregularly
sommed with ealicite, Generally reddish brown. .

153. At Stewapdson furnace, 1 mile cast from mouth of Malioning creek, in Madison township, I' B. & A. Launghlin, Ferriferous
limestone ore. ““Brown oxe.” [Carbonate.] Cellular, also fine-grained; dark brown and yellowish brown.
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154, Campbell §- Barrett, 1 mile northwest of Centreville, Madison township. Terriferouslimestone ore. [Carbonate.] Bxcecdingly &
" compact and fine-grained; hard and tough, with rough, irregular fracture; somewhat conchoidal; numerous pits of pulvernlent silicate

of alumina, Reddish brown.

966. Brown 4 Musgrove's ore-opening, at Slabtown, on north fork of Pine creek, 4 miles southesast of Templeton. Buhrstone iron
ore, Somoewhat oxidized; fine-grained. Color bluish gray to reddish brown; fracture irregular, : .

965. Pine Creek Iurnace ore opening, 6 miles northeast of Kittanning, Bulrstone iron ore. Somewhat oxidized; fine-grained.
Color, bluish gray to reddish brown; fracture irregular, rongh., ' ‘

156, Stewardson furnace, 1 mile east” of mouth of Mahoning creek, in Madison township. 'TF. B. & A. Langhlin,
[Limonite.]

155, Stewardson furnace, 1 mile east from mouth of Mahoning creek, in Madison township. I. B, & A, Laughlin,
limestone ore. ‘“Mixed ores roasted.” )

157, J, 4, Colwell, one-half mile northwest of Mahoning furnace, in Madison township, Ferriferous limestone ore. [Carbonate.] B
Rather coarge-grained and porons; more or less oxidized throughout; mottled with ealcite; color generally reddish gray.

158. Brady's Bend Iron Company, in Brady’s Bend township, 1 mile southwest of Brady’s hend.. Ore from Phillip’s hill. Ierriferous -
limestone ore, Crust hematitic; exceedingly hard and tough; rather fine-grained; fracture irregular, rough; color, reddish gray,

159, Stewardson furnaqe, 1 mile east from mouth of Mahoning creek, in Madison township. F. B. &. A, Laughlin.
ore, Rather hard and tough; conrse-grained; bluish gray.

Butler county.—Product in census year, 2,318 tons. The following notes and analysis are from Report M3, p. 54:

Oro-screenings,

Ferriferous

Blue carbonate

No. 566, Porcontages.
Per cent,
Frotoxido of from.cu.ivisvanes 84, 200 .
Sesquioxide of iron ...cusvnsee. 11. 285 } =84.50 per cont. of iron. ¢
AlUming. seveneenesaamnnnsnnnns 4,328
TAMB vrreecvaneennnmnneninannae 4,720
Magnesitv........ 2. 854
Sulphurid acid. .. . 0.120 | ==0. 048 per cent. sulphurn,
Phospliorio neid - veeeeeennannns 0.849 | =0.871 per cent. phosphorua.
~ Carbondo aeideco e vierenvnnnes 28, 670
£ 2, 500
Tnsolublo residue ..., .eoeeea... 10,765
N ) S 100, 289

566. Iron-ore opening near Denny’s mill, 1 mile west from Old Winfield furnace, Winficld township. Ore 60 to 70 feet helow the
Freeport Upper coal, (Ses Report Q, p. 92.) Carbonate ore, considerably oxidized; reddish brown. (D. McCreath.) d

Clarion county.—In the census year 15,705 tons of Coal-Measures ore were mined in this county. The following
analyses are from Report M2 pp. 52 and 53:

0

No, 161, No.,.102. No. 163,
Per cent, | Percent. | Per cend.
Bisulphide of iron .... 0,108 0,491 0. 009
Protoxide of iron .... . 44, 857 48, 535 88. 671
Sesquioxide of iron ....... “ 2. 857 1.101 2,142
. Protoxide of manganeso ....... 2,101 1,282 1.766
Protoxide of cobalt . Trace. Trace. - Trace, e
Aluming. ceeneaieonnn raaeemana. 0,748 0. 528 1,027
TAMO cvcnsvnsnassannansens 6.380 5, 650 8, 750
Magnesin ceeees lamnan 2,248 2,308 1,092
Sulphurie acid . ....... pecanaen Trace. Trace. Tracoe,
Phosphorio acid 0,648 0.277 |7 2833
Carbonic acid........ | 83388 86.109 29, 408
Water ..oeuen- R . 1.1789 0.711 2.187
Siliclous matter 6. 440 2,920 13. 880
Total veeunnenmavncunneans 100, 000 100, 000 100. 000
Motallic fron. «ueeereeeroneeens 88, 560 88,750 81,500
Metallic manganese. . 1. 628 0,084 1,861
Sulphur «ioamcasasien wevarnanns 0. 058 0. 262 0,008 f
TPhosphorUB..cusmessssarrsnenes 0,281 - 0,121 1,018
FPhosphorus in 100 parts iron .. 0.768 | 0,812 3.234

161. Sligo Furnace bank, Piney township. Ferriferous limestone ore. [Carbonate.] Specimen mere or less oxidized; cale-spar in
thin plates; somewhat cellular; bluish gray and reddish gray.

162. Fox farm, Piney township, Ferriferouslimestone ore. Plate-ore. [Carbonate.] Very fine-grained; full of little pits partially
filled with calc-spar; rather haxd and tough; bluish gray. . .

163. Hindmanw’s quarry, Clarion township. Ferriferous limestone ore. Ore occuxs in balls, [Carbonate.] Hard and tough; rather
coarse-grained ; surface somewhat oxidized; bluish gray. :
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a  Fayette éounty.—'l‘his county produced 76,140 tons of ore in the census year. This was chiefly mined near the
horizon of the Pittsburgh coal-seam. The following analyses of ore from the Lower Productive Measures are from
Report MM, p. 180:

’ No. 741, ' | No, 788,

. Per cent. | Per cent,

ron ...oiiaee.s N iee i innearans 83, 900 38.100
[SE0 0547 117 R 0, 833 0. 159
PhOSPHOITS . e vaeeamenannananns 0,302 0.115
Ingoluble residne ..cocovevennn, 18, 690 9. 250

T  741. Fayette furnace property ore, 2 miles oast of Springfield, Springfield township. Ove above the Kittanning coal. (See Repont
KKK, p. 216.) Hard and tough; minutely erystalline; fracture irregular; color, light bluish gray,

738, Fayetts furnace property ore, 2 miles east of Springfield, Springfield towuship. Iron ore under the Kittanning coal. (See Report
KKK, p. 217.) Exceedingly hard and brittle; fracture, irregular ; color, bluish gray.

No, 150.
Per cent.
Bisulphido of 310D ceveineercnrcinnieianana. 0. 052
Protoxide of irom ...covevuimnnniaiian 37. 607
Sesquioxide of iron ....... aerinanacraeaas 8. 214
) Protoxide of manganese 1. 776
Y Protoxide of cobalt,... Prace,
Aluming.aeaee.ne.an, . 1,634
TAMO ceencevnnnns eantaesameesnnrtaeenaana 0. G00
MAgnesin oo i i rrrra e - 2, 504
Sulphuric acid ..... Lrace,
Phosphoricacid ... 0. 572
Carbenio neid ...... . 30, 701
Water coenaviiiaaann henmmmerieenaniaanay 1. 360
Siliclous MAttEr. . eeseierieccnreariaaaaeans 13. 810
TOtAL caneneaisiciiiiie e, 100, 000
» Metallio 1000, v un e icarer cerrnranccesnnann, 31,524 |
Motallic mangnnese ............ 1.876
a SaIPHUL caeaeeananenrnnnenrnnnin 0. 028
Phosploras.ccacecneesniinnnes . 0. 250
Phosphorus in 100 parts iron 0. 793

150, J, 8. Magifin, 2% miles southwest of Brookville, Rose township. Bubrstone iron ore. [Carbonate.] EXcecding]y hard and
tough plate-ore; full of small drusy eavitics; fraeture irregular, slightly conchoidal; color, brownish gray.

Lawrence county—In the census year 70,296 tons of ore were mined in this county, principally at the horizon.
of the ferriferous limestone. The following analyses are from Report MM, pp. 189, 190, and 191:

»

No, 188, | No. 752, No. 7580, No. 7561, No, 704, i No. 750, Wo, 756, No. 757,

€ DPercent. | Percomt. | Porcent. | Percent. | Percent. | Percent. | Perecent. | Porcent.
Bosquioxide ofiron «cvveann.. 79, 000 70, 428 76. 500 83, 142 85, h71 71, 000 49, 671 69,714 .

Bisulphide of fron ............. 0.0806 0, 041 0,123 0. 197 0, 041 0. 060 0. 054 0,038

Sesquioxide of manganesa ..... 0. 517 1. 034 0, 050 0.67% | . 0.602 1.240 0. 845 1,304

Aluminh.. o ooiirianinian.. 2,980 185 0. 914 0.732 1. 778 1.821 1. 720 1,410

Lime .... 0.-180 ©0.710 2,160 0.510 0. 880 6. 070 14. 950 6. 500

Magnesia ... 0, 306 0. 564 0. 040 0.300 0,432 0. 979 0,540 0, 945

Sulphuric 2¢id.eeneernnaneun,. Traae, Trace. Trace. 0.007 Trace, 0. 007 0. 007 0, 007

Phosphorie acid cioneennn.n.... 0,572 0, 831 0,038 0.346 0. 800 - 0,625 0.199 0,238

Carbonic aeld............ None. None, 1. 687 None, Nono, 4. 770 15. 870 4,100

Water ... 13, 566 18. 000 13,234 12,736 8.536 11, 010 6. 080 12,720

+ Tosoluble residue ..cvenn.ao..... 2,708 5. 905 2, 385 1, 568 2. 250 3.273 5.715 4. 300

£ Totutl .................... 100,275 90, 934 90, 839 100, 271 100, 283 100. 356 100. 031 100.270

Meatallie iron cvueee cewceeenna.,. 53, 326 53, 519 63, 607 58, 202 50, 010 40,728 34,720 48, 818

Metallic manganese.cooe. vu.... 0. 360 0. 720 0, 608 0,469 0. 482 0. 864 0. 576 0, 908

Sulphur ..o nee 0, 030 T 0,022 0, 068 0.108 0. 022 0. 035 0. 032 0,021

Phosplorng. ... veceaeeannan.. 0,230 0. 363 0. 400 0,151 0.262 0.278 0. 087 0. 104

7563. Ferriforons limestone ore, near Rose Poﬁlt, 8 miles east from Now Castle, Slippery Rock township. Bomlshell-oro, used b
Iope furnace. Hard, hritile hombshell-ove, the walls of the hombs hein g lined with fibrons, botryoidal, dark-brown iron oxide.
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752. Ferriferous limestone ore, near Rose Point, 8 miles east from New Castle, Slippery Rock township. Ore used at Hope furnace. g
Gonerally compact and brittle, with dark-Lrown color ; structure laminated ; fracture irregular. Surface of specimen coated with light-
brown, botryoidal iron oxide.

750. Houck ¢ Granniss’ mines, 4 miles northeast of Chewton, Wayne townslnp Terriferous limestone ore. Brittle; full of seams
of ochreous iron ore; color, dark brown and yellowish brown ; fracture irregular, rough. .

751. Houck & 01 anniss’ mines, 4 miles northeast of Chewtou Wayne township. Ferriferous limestone ore. Specimen curiously
honeycombed ; the cells partially filled with ochreous iron oxide; genemlly hard and brittle, with irregular fracture, showing kernels of
pyrite.

754. Houck § Granniss’ mines, 4 miles northeast of Clxewton, Wayne townslnp Ferriferous limestone ore; keel-ore. The specimen
coumsbs of hard and tough deep-red ore, with thin (surface) layer of brown oxide ; generally very compuct aud carthy-looking; fracture
tibgular.

736. Houck § Granniss’ mines, 4 miles north of Chewton, Wayno township, TFerriferous limestone ore. Exceedingly hard and tough,
with reddish-brown color and somewhat concheidal {fracture; irregularly seamed with brown oxide of iron.
755, Alr. Ziegler’s mines, 4 miles novtheast of Chewton, Wayne township, Ferriferous limestone ore. Hard and tough, reddish-
brown ore, with conchoidal fracture.

767, Mr. Zicgler's mines, 4 miles northeast of Chewton, Wayne township, Ferriferous limestone ore. Specimen irregnlarly seamed

with brown oxide of iron; is exceedingly hard and tough, with reddish-brown color and conchoidal fracture,

Somerset county—No ore was mined in this county in the census year. The following analysis is from Report
MM, p. 181:

. No. 406,
-
Per cent. .
Protoxide of {100 vevvimrinriiineiiaan 44, 357 ¢
Seaquioxide of jron . 2. 867 :
Bisulphide of iron....... 0, 247
Protoxide ofmungancse Crerreereen e 0. 878
10 113 R 3,220
Lime....... vees 1. 210
Magnosift cvee v ns 1. 690
Sulphurio aeid ... 0, 040
Pliosphoric acid 0.838
Carbonio aeid...covvverermnnecinainn vonnan 29, 860
TWater vcevrinennnnna s 0, 990
Carbonaceous matter... . . 0. 930
Insolublo residus .....vvvenen i ilon 12, 403
1 e 99. 015
d
Motallic IroD cuveeceesussienecranncencnnan 30, 00
Motallic MANZADEE. e ne e vaveet venaanaas 0. 677
SulphuY ceveerneame et i renaeaas | 0.148
Phosphorts ceves vvnvenianmsunmnneecnenn, 0. 148

406, &. IV, Clark's ore-opening, at Hooversville. (See Report HHH, p. 120.) Carbonate ore; hard, compact, minutely crystalline;
blunish gray. (D, MeCreath.)

Westmoreland county.—No ore was mined in this county in the census year. The following analyses are from
Report MM, pp. 179 and 180:

No. &8.
Per cent,

Protoxide of iron veeeveeeeneiiiiiiviiannae, 51.271 ¢
Sesqujpxide of iron ......... eereanane 0.943
Bisulphide of ron wceeveevenei il 0. 516
Trotoxide of manganese .................. 2,852
Alumina 2. 050
Limo ... veae 1.344
‘Magnesia ...... .. 0. 814
Sulphuric noid ............................. 0. 007
Phosphorieneid .oovmvvmeeaan i, 0. 537
Carbonio acid . .-... e enasas e, 33. 980
Wator cornean e - 0.910 .
Carbonaceous matter . . 0.710 : f
Tusoloble Te8IAN0 s vuaeecemmesiinvniimaaas 6. 120 '

L 100. 553
Motallic ITOR venvurirvmmnsmacrivmmnannns . 40.759
Metallic manganese 1.822
Sulphur «veeeunnonn vaee 0.278
Phosphorus 0.229 '

: . i

58, Furnace-ore, on Jacob's creek, Mount Pleasant township, 24 miles southeast of Jacob’s Creel station. (See Report L, p. 105; also,
Report KK, p. 123.) Compact, somewhat ﬂarrgy ; irregularly seamed w1th white crystalline carbonate of limo; exceedingly brittle;
bluish gray.

VoL Xv—-14
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No. 49, No. 50, No.53. | MNo. 787,

Per cent, | Per cent, | Percent. | Percent.

TrOM caevnvmncnases e - 28.300 26. 500 27.700 32,500
Sulphur ceeeervveeiienann-o. 0. 079 0. 000 0.160 1,288
Phosplorus. e eeevecnavaas-e 0.137 0. 046 0. 679 0. 152
Carbonate of Hme..oooaianinns. 18, 680 23,120 7640 leeevneniennn
Carbonato of magnesis «....... 7. 870 5. 600 4617 {ieavariacnan
Insoltblo Tosidue coecaennnnons 13. 885 14,810 . 25,240 § 15, 130

B 49. Forge-ore, on Jacob's creek, 23 miles sountheast from Jacol’s Creeck station, (See Report L, p. 106.) Compact; bluish gray, with
conchoidal fracture. '

50. Coal-bank ore, on Jacoly's creek, £} miles southeast of Jacol's Creek station, on the Pittsburgh and Co1mellsv1lle railroad, (Seo
Report KK, p. 122.) Crust hematitic; fresh fracture bluish gray, showing considerable caleite,

53. Bridge-ore, on Jacob’s creecl, 14 miles northeast from Jacol's Creel station. Crust hematitic; bLluish gray on frosh fracture;
brittle; seamed with white crystalline carbonate of lime. '

737, Iron-ore opening, on the Bedford pike, near old Washington furnace,  miles east from Ligonier, Ligonier township, About 25
foot above the Pottsville conglomerate. (See Report KKK, p. 217.) Crust hematitic, hard and tough ; much spotted with pyrites;
fracbure irregular; color, bluish Llack, .

B.—OF TAE LOWER BARREN MEASURES.
[} . 1, THE JOENSTOWN ORE-BED.

The following notes are from Report MM, pp. 170 and 171:

The Johnstown ore lies in the lower rocks of the Barren Mensures, and is an extonsive ore-horizon of western Pennsylvanin, It is

- minutely described in HI (pp. 118, 119, with analyses), and its place among the members of the great Mahoning sandstone group is

" indieated in Fig. 54, p. 111, where 11; is 1ep1eﬁented as 2 feeb thick, as mined extensively by the Cambria Iron Company in the hills around
Johngtown, east of the Conemaugh river,

It overlies the Freeport upper coal about 52 feet, as measured by Mr, Fulton (HH, p.112), and is thcrefom to be placed botwecen tho
lower and middle wmembers of the Mahoning sandstone.

The Lamoreaux-ore on Black creck (HII, p. 163), in the Armagh valley, may be the same bed; butitis rather identified by My, Platt
with the Ritter furnaco bed just overlying the Freepoxt npper coal (HH, p. 161, section p. 162),

d In Somerset county the Johnstown ore is recognized on Castleman’s river (HEH, pp, 185, 186), resting on the upper of two members of
the Mahoning sandstone, but only in nodules. It was worked once for Ben’s Creek furnace along Mill creek (HIHH, p. 216). Searcely a
trace of it is to be found around Ursina,

In the Ligonier Valley the Johnstown ore may be recognized perhaps in & bastard limestone over the Mahoning sandstene in Salt
Liok township, Fayette county (KKK, p.116); as a lean black shale ore in the Maloning sandstone in Fairfield township, Westmoreland
county (KKK, p.163); as a ferriferous shale, 35 feet above the Freeport upper coal, in Saint Clair township (KKK, p, 175); snd generally
ag a calcareous horizon in the Mahoning sandstone along the cast flank of Chcutnut ridge, and on top of it west of Chestnut ridge (allowing
for the absenco or presonce of one or other member of the sandstone); like.the Stewart ore near Meadow run; the Springfield mines ore
on the Youghiogheny; the Weaver ore north from Falls city; the rich, good ore on the Clay pike in Molmt Pleasant township,
Westmoreland county ; or as a dark ferrnginous shale along the Lase of Laurel hill, like that once mined for Laurel Hill and Ross furnaces,
always lean, and unaccompanied by hmestone (KKK, p.215.) It was mined for Mount Pleasant furnace, on .Jacol’s creek, and also
below thoe mouth of Indian creek.

The Johnstown caleareous ore lies directly on the Mahoning sandstone, in the region eout.h of the Youghiogheny river and west of
@ Chestnut ridge. It is the Fairchance ore. (KK, 1.149.) On Cove run it is ealled the ‘‘limestone ore”, 2 {feet thick; and it is 24 feet
thick at Beattie’s in North Union township, (KK, p.120.) On Redstone it iain four layers in 5 feet of clay, It seems to be Hardman's
4-foot ore-hed in Preston county, West Virginin (see KK, p.121); and the Haines’ ore of Pride Vale furnace; and it seems to oxtend far

-south of the Baltimore and Ohio railread. (See also KK, pp. 138, 165, 172, 186, 265, 318.)

In Indiana county the Johnstown ore is recognized 100 feet above the I‘reepont upper coal, in Fry’s Iill section, on Rayne’s run, a.
few miles from Marion, Indiana county (see HEHHH, p.257); and perhaps in the form of a ferruginous limestone at Five Points, on Plum
creels, Indiana county. (See HHEH, p.280.) .

A regular and persistent bed of carbonate ore exists om Mill creek, Cambria county, and worked extensively for Schoenberger'&
furnaces on Mill and Ben’s creeks, 1bis doubtless the Johnstown ore-bed. (HH, 132.)

Specimens representing the Johnstown ore have been analyzed from Cambriga, Fayette, Westinoreland, and Indiana counties, 'l‘h&
amount of iron varies from 11.10 to 85.93 per cent.

 § ) 2, CARBONATE ORES OVER THE MAHONING SANDSTONE.
The following notes are from Report MM, pp. 167 to 169:

Thers are numerous ball ore- heanng ghales in the (lower) Barren Measures, between the Philadelphia coal-bed and the Freeport.
upper coal.

In the country between the Chestnnt ridge and the Monongahela river, ores show themselves at many places in the 300-foot interval
between the Pittshurgh coal and the Green erinoidal limestohe, but only in one place (below New Geneva, 115 feet beue'mth the Pittshurgh
hed) as likely to bo valuable, (Ses KK, p.119.)

Over the Morgantown sandstone, nnd 165 feet beneath the Pittsburgh coal-bed, a stratum of calcareous ore from 13 to 3 feet thick
Wasg once extensively stripped for the old Hermitage furnace, in Ligonier township, Westmoreland county. (WKK, pp. 140, 141,)

Counected with the Ellk Liclk coal and limestone at Elk Lick falls, Somerset county, is an excellent local deposit of cn,rbonnte oro,
in three benches, 20 inches of ore in 4 feet of interval, more than 200 feet below the Pittsburgh coal. (HHH, p.70.)

In Greene county, also, there are some low- gmde ores about 200 feet beneath the Pittsburgh codl.
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A very fair ore occurs about 325 feet beneath the Pittsburgh coal, below the mouth of Cheat river, (I, p.384.) This is aboutthe o
middle of the Barren Measures, ncar the Green crinoidal limestone,

Under the Green crinoidal limestone ball-ore is abundant in Hampton towaship, Allegheny county. (Q, p.160.)

Between the Green crinoidal limestone and the Mahoning sandstone are several horizons of ball-ore in the country between Chestnut
ridge and the Monengahela river, one of which, lying higher than the Mahoning sandstone or Johnstown ore, is the Snake-den ore, on
Georges oreek, a fair-looking earbonate, 8 to 14 inches thick, and once extensively mined for Springfield furnace. (See KK, pp, 119, 120.)
- It has been stripped along Cove run, North Union township, Fayette county, for Lemont furnace,

About 400 feet below the Pittsburgh coal theoretically, or 220 feet above the Freeport npper coal uctua.llv, lies the Black Lick ore
(described in ETHIIH, pp. 99, 102-106, 114), once mined for Black Lick and Buena Vista furnaces in eastern Indiana county. "It lies just
underneath the black fossil limestone, which itself hecomes a lean and poor iron ore along the eastern edge of the Ligonier valley, north
from the Loyalhanna, and was mined for Laurel Run furnace and old Washington furnace, (KKK, pp. 214, 215.)

This ore may be represented in Cambria county Ly the siliceons orve-bed 150 feet above the Johnstown ore-bed (200 feet ahove the
Freaport upper coal,) (See HH, p. 112.)

In the Pine Creck limestons, 450 feet below tho Pittsburgh coal, ore occurs in East Deer and Indiana townships, Allegheny county.
(Q, pp. 140, 154,)

In ihe Brush Creek limestons, 510 feet below the Pittsburgh coal, ore ocours on Davis run; Eeonomy township, Beaver county. (Q,

* pp.34,183.) 'This may couespond to the Johnstown ore horizon of Cambria county.

0,—Or R UPPER I’RODUG’J.‘I’VD MEASURES.
1. OF THE PITTSBURGH COAL HORIZON.

The following notes and analyses are from Report MM, pp. 6" to 167:

Under the Pittsburgh coal-Led (from 4 to 6 feet) occurs, in southern Fayette county, an important deposit of ore fmmmly supposed €
to bo confined to the Connellsville-Uniontown basin, but recently found along, the Monongahela river in the trough next west, sinking
below water-level near Gray’s distillery, above the mouth of Dunlkard's ereek, (See K, pp.-304, 383.)

In Washington and Allegheny counties no traces of this ore have been fonnd. (K, p.384.) But in Fayetto county, on the contrary,
it is & most important horizon of ore, on whieh a number of furnaces have been and still are running with great suceess. Under the name

of ““the Pittsburgh Iron-Ore Group,” with its various beds of blue-lump, condemned flag, big-bottom, red-flag, and yellow-flag ores, at
Oliphant’s, Springfield, and Lemont furnnces; at Fairchance, Monroo, Froat’s station, Now Geneva, Braddook’s, on Scotit’s run, Cat’s run
otc;, it is fully described in Report KK, on pages 111-118, 149, 170-181, 7‘34—.20.), and 385, to which the reader ig referred. (See index of
iron ores, KK, 1. 420.)

The analyses given under this seetlon speak in sufliciently strong terms of the excellent quality of the ores, They gliow them to be
generally very rich in iron and comparatively frec from phosphorus:

Tayotte county. 460, . 35. 36, d
Pey cent. | Percent. | Per oent.
Protoxide of iron sweeevnnnaneee 46. 671 40, 500 44, 742
Seaguioxide of iron ,.ceooiae-- 8,285 0.700 0.818
Bisnlphide of fren .oeveevnnnoen 0,034 0. 020 0.272
Protoxide of manganeso -...... 1811 1, 638 1. 069
Oxido of cobalt cecaceicavannnn Trace, Tracs, Trace.
Alumingd.c.evecuennes [T 1. 808 1,168 2.705
TAME cicnvenarens amnaeracnoann 1.740 1,850 3.119
~Magnesit . coees e vinaaaiianes 1.001 2.018 3. 870
Sulphuric acid coveniiiinian. 0.057 Trace. Trace,
Phosphorio aeid «cvvereeennn.n. 0.161 0. 204 0. 006

Carbonic aeid.-caeeomeiienannns 31.700 34. 900 84.450 |

%17 (1) A 1727 1. BOG 1. 090 e
Carbonaceous matter .oeceen... 1. 040 0.730 0. 540
Insclublie rosidug ..cccuaevnann 4,415 5,790 . 7. 450
Totul cooveeiennnniinanninen 09. 838 09, 805 100. 401
Metallic iron .onvvevmmenrnaae. 42,116 89, 000 35, 500
Metallic manganose .. 1,016 1,267 0.820
Sulpbur .ccoaiaiiiaan. . 0. 041 0.011 0.145
Phosphorus .oeeveienccnsannns, 0. 070 0. 089 0. 042

469, Dr. Fuller’s mines, ubout 3 miles sontheast of Uniontown, in Sonth Union township. Blue lump-ore, (See Report KX, p.114.)
Generally compact ; minutely crystalline. Trregularly seamed with brown oxide of iron. Color, bluish gray.

85. Oliphant Furnace mines, in Georges township. Blue lump-ore. .(See Report L,p.99; also KK,p.114.) Exceedingly hzu(l and £
compact; minutely erystalline; color, bluish gray; fracture, conchoidal, )

36, Oliphant Furnace mines, in Georges township., Big-Lottom ore. (See ReportL, p.99; also KX, p.114,) Hard and compact, with
thin seams of brown oxide of iron, TFracture, conchoidal; color, bluish gray.

-

Fayetto county. 87, - 38, 80,

Per cent. | Percent. | Per cent.

TEOD ceeenecnanansionnnnrrnnnns " 87,500 35. 800 5. 400
Sulphur 0. 041 0. 047 0,819 |
PhosphOTUS. cavevesverre varees 0. 503 0. 083 0. 069

Tnsolable residud coceererenaao. 5. 670 9. 660 10. 460
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a 37, Oliphant Furnace mines, in.Georges township. Condemned flag-ore. (See Report L, p.100; also KK, p.111.) Compact and
fine-grained; color, blue; fracture, subeonchoidal. .

38, Oliphani Furnace mines, in Georges township, Red flag-ore. (XK, p.115.) Compact, fine-grained, reddish gray.

39, Oliphant Furnace mines, in Georges township, Yellow flag-ore. (XK, p.115.) Crust hematicic; structure, flaggy; color, yellowisl
brown; on fresh fracture, bluish gray.

" Fagetto county. No. 782a. | No. 7820, | No.732%. | No. 552.
Per cent. Per cent. | Percent. | Per cent,
B 6 1 « N 81. 000 37. 500 38, 150 20, 200
MADFANEE caeevevenenseonenons 1. 030 0. 691 0. 691 0. 612
b ' SULPIOT «emreneverenenevennns 0.932 0,512 0.842 0. 415
' Phosphorts.ceeaeeeeriaananeian 0. 151 0,123 0,121 0. 268
TAMIO v ecnieammnccicananarnnns 4. 080 3. 630 3. 860 3,380
Magnesit cueeweivrnes cananen G. 405 3. 450 2.878 3. 012
Tnaoluble residue . ........ceaa 8. 855 4,735 8. 860 10, 240
Metallic fron in roasted ore.... 47, 880 56, 020 57220 lieeenriiann.

732a. Lemont Furnace mines, 3 miles northeast of Uniontown, Ore immediately under the Pittsburgh coal-bed, Upper layer. (Seo
Report KK, p. 116; also Report KKK, p, 223.) Comparatively soft and crumbling ; strueture laminated ; color, grayish black. Specimen
shows numerous smal] rounded pebbles consmtmg of the carbonates of iron, lime, and maguesia. IHas the general appearance of a dried
mud,
¢  732h. Lemont Furnace mines. Pittsburgh conl ore Middle layer, Rather hard and tongh; irregularly seamed with calespar;
contains small pits of white, pulvernlent silicate of alumina, Fracture slightly conchoidal, inclining to rough; eolor, dark biuish gray.

73%0. Lemont Furnace mihes, Pittsburgh coal ore. Lower layer. Rathor hard and tough, with irregular fracture and bilnish-black
color, Trregunlarly seamed with carbonate of lime, and white, pulvernlent silicato of alumina. .

552, Lemont Furnace mines, 3 miles northenst of Uniontown. Pittsburgh coal ore. Upper, middle, and ].OWOI layers, mth o silicions
Iayer, which is always rejected in mining.

By an exrror in labeling, these samples wers analyzed as one. The analysis is merely given to show the utterly worthless chumeter
of the silicions layer. Analyzed by D. McC, (See Roport KK, p, 116; also Report KKK, p, 228.)

No. 700b. | No.701b.. | No. 702b.

Percent, | Per cent. | Per cent.

. B8 1 | . 29,000 43, 000 28. 800

Al BOIPIUT + ecvne veearanrvenanns 0. 603 0.473 0. 492
Phosphoruas...... ey 0. 208 0.112 0,135

Carbonate of lime ....c..o....s 14, 875 11, 803 18, 035

Carbonatse of magnesia......... 6. 485 4. 601 4. 601

Inaoluble residue ..oveeeennren. 0. 540 5, 540 10. 030

7000, Hogysett, Watld- Co.’s mines, at Braddock's station. Ore under the Pittsburgh coal. Upper layer. Second specimen obtained at
1,100 feet from the outerop, (Sse KKK, p.220.) Exceedingly hard and tough, with irregular fracture and grayish-black color. Spotted
with pyrites ; shows considerable calcarcous matter.

701b, Hoggseti, Wait 4 Co.'s mines. Middle layer. Second specimen obtained at 1,100 feet from the outerop. Exceedingly hard and
tough; irregularly seamed with white crystalline earbonate of lime. TFraeture conchoidal; color, grayish blaek and blaish black,

€ 702b. Hoggsoctt, TPatt § Co’s mine. Lower layer. Second specimen obtained at 1,100 feet from the onterop. Hard and tongh, with
irregular fracture and grayish-black and binish-black color,

D—Or 18E UPPER BARREN MEASURES (PARTLY PERMIAN).

The following notes are from Reportt MM, pp. 159 to 160:

There is scarcely a faxm in Greene and Washington counties on which noedules of carbonate of iron are not plowed up. The ore-balls
have been set free from the shales by the action of the air and frost, and there is hardly a strattum of shale or sandstone in the Barren
Measures through which they are not disseminated, but no continnons beds ave known to exist, (See K, p. 386.)

There is a local deposit of ore in the shales overlying the roof shales of the upper Washington limestone (No. VI of Stevenson's
soction to page 45, K), in Cenfre township, Greene county, near the headwaters of Pursley creek, (See K, p. 386.) Tho arca is 2 miles
long, and the amount of ore large; the ore is full of phosphorus, but. otherwise good. This horizon of ore is about 800 feét over tho
£ Pittsburgh coal-bed. It was carefully examined all over the two counties, but yielded no ore elsewhere,

Below limestone No. V {of Stoveunson’s section to page 45, K), at many localities in Greene connty, a good deal of ore ocours (K, .
385), but the ore is rendered worthless by the large percentage of phosphorus,

Under the Waghington lower limestone, and on the Washington coal-bed in Fayette county, at A. Struble's, in German township,
is a considerable deposit of lean ball-ore. (KK, pp. 27, 245.) -

) Immediately above the little Washington coal-bed, in Greene county (525 feet above the Pittsburgh coal-hed), 2 little ove ogeurs in
black shale, and a specimen wag analyzed. (K, p. 884.) On Smitl’s creek, near Waynesburg, a moderate amount of ore was found nlso
immediately above this coal-bed.

In the hoedy of the Waynesburg coal-bed (375 feet above the Pittsburgh ceal) are 5 feet of shales holding ball-ore loosely seattored,
(XK, pp. 33, 2¢8.)

Under the Waynesburg coal-bed in Greene county the shales contained very moderate quantities of Dall-ore. (K, p. 384.) Some of
it was once dug, at various points in Morgan township, for the old Clarksville furpace. This ore-horizon seems porsistent.
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) V.—FOSSIL ORES. | a
' OF THE OLINTON FORMATION.

A belt of these ores extends in a sonthwesterly direction through the middle counties of the state from Columbia
county to the Maryland border. They have been largely mined along the Juniata river. The following notes and
analyses are from Report MM, pp. 234 to 235; Report M, pp. 60 to 63, and Report M? pp. 37, 38, 39, 41, 43, 45:

A detailed description of these beds will be found in Report of Progress F, on the Juniata district.

1. The Sand Vein ore-bed, the uppermost of the group, overlying the sand-rock or upper member of tha ore sandstone. It is a hard,
lean, calcareous ore below the drainage-level, but soft and comparatively rich from drainage-level up to outcrop. Sometimes it is
roprosented by. loose sand. Tossil impressions are numerous. (See I preface, pp., xxxv Lo xxxviii.)

2. The Danville ore-group of three or four beds nnderlying the ore sandstone and about 25 or 30 feet beneath the sand-vein ore, by

- These beds are very vzma,ble, caleareous, fossiliferous, and from 4 to 8 inches thick. Sometimes they lio near enough together to allow 40
inches of ore to be taken out of a drift. They are softened into rich ore at the surface of the ground, and for 100, 200, or 300 feet down to
drainage-level, (F preface, pp..xxxix to x1.)

3. The block-oro lies 150 feet beneath the Danville ore-grony, and is called also the iron sandstone, It separates the Clinton upper
from the Clinton lower shales. (B, p. xli.)

4. The Boyer block-ore lies 250 to 300 feet buneath the iron snndstone, and is 6 feet thick in Malontongo gap.

5. The Bird-Eye fossil ore-bed ocours 100 to 150 feet above the base of the Clinton formation No, V, in the Clinton lower shales, and
varies from 6 to 14 inches, (T, p. xlv,)

6. The Shot-Block ore-hed lies still lower, and if it be the same with R. H, Powell’s ore-bed, southwest of Huntingdon, it lies close.
upen the Medina sandstone and sometimes attains o thickness of more than 20 feet, of which from 2 to 6 feet is soft ore, This may be the

.dye-stone ore of the southern states. (F, p. xlvii.) c

Columbia county.~—This county produced 22,588 tons of fossil ore in the census year, No analyses of the ore
liave been published in the reports of the second geological survey. ‘ .

Montour county.—Product in.census year, 33,390 tons. No analysis of an average sample is available.

Lycominyg county.—The chief ore of this county is the.fossil ore of the Chemung formation. The Olinton fossil
bas been mined here too, however. The following analyses are from Report M?, p. 44:

188, 189, 140,
Per cent. | Percent, | Per oend. . -

Seaquioxide of 001 «ecuanvurans 80, 00 42, 867 48,928 d
Sesguioxide of manganese ..... 0.145 0,248 0. 800
Almina..oooviiiii i -6, 051 5. 976 4. 568
1 1.100 1.720 1. 800
MBgNesiA ccennemneanaaenaas N 1,116 1,037 1. 000
Sulphurie neid...evevennn. [ 0. 016 0. 022 0. 005
Phosphoric acid ooanveinennas © 0,439 0. 868 0. 604
Carbonio Refd. . -ueceeeeeveeene 1,227 1,289 1.075
B ) R G 2,718 1,071 . 8.925
Silicions matter....cevveneenaan 68, 120 41. 080 42, 520
1 100, 036 09, 867 09, 365
Motalliciron. .coveevainnsvnanas 21, 000 30, 000 30, 760
Motallic manganess ........... 0,101 0.173 0,200
Bulplur cooeeinmiii i 0. 006 0, 009 0. 002

. PLOSPUOTUR wovemvvnvervnninens 0,192. 0. 879 0,803 ¢
Phusphorus in 100 partsiron... 0. 914 1. 268 0. 086

138. J. Young's ore-bank, on the sonth side of the Susquehanna river, near Antes Fort, opposite Jersey Shore, and about 2 miles south
from it. Tossil ove of V. Upper layer. Compact, fine-grained, sandy, with lenticular masses of slate; reddish brown.,

139, J. Young's ove-banlk, on the south side of the Susquohanna river, near Antes Fort, opposite Jersey Shore, and about 2 miles south
from it. Fossil ore of V, Middle layer. Compact, fine-grained, sandy, with numeroua shot-like phosphatic pebbles,

140, J. Young's ore-bank, on the south side of the Susquehanna river, near Antes Fort, opposite Jersey Shore, and about 2 miles south
from it. -Fossil ore of V. Lowoer layer,

Union county.—Only 663 tons of ore were mined in this county in the census year. The following analysis
is from Report MM, p. 245:

1]

728,

Ter cent.
8 | SR 33. 800
BUIPRUY - e iviiiiiiirnnen e vonmaaaans 0. 004
TPhospPhortS. seesssesnaranaaasennnnnss DR 0. 358
Carbonate of Hmo. .ceeevuincriiiimnnnaan., 89, 142
Carbonate of magnesia covvenveeaiaaeinn, 2,497
Tnsoluble 1e8idie veeceereirneravennnnarnnn, 3,851

723. Union Purnace Company _j’8‘ mines, at Winfield. Hard fossil-ore; Dzmvﬂlo ore-bed. TExceedingly hard and tough, carrying small
lenticular masses of slate; color, reddish brown and reddish gray.
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a Snyder comm ~—Production of iron ore in the census year, 31,426 tons. The following analyses are from Report
MM, pp. 242 and 94.).

'l

103, - 104 %0. 126,

. Percent, | Percent. | Percent. | Percent,

TIOD vanernicnreneneranennsinnns 52, 800 52, 900 50. 300 29. 400
Sulphur cooin i i Trace, 0, 011 0,006 0. 056
I’hosphorus [ 0.378 0. 614 n0.488 0. 726

Insoluble residue .............. 10, 550 9. 070 14. 270 32, 660

a My test for I)liosphorus in ihis specimen gave 0,485 per cont.

b 103, Dr. J. D. Conrad’s ore- oponmcr, 11 miles southwest of Beavertown. Sand-vein ore-bed, 24 inches thick, with 6 inches of jack
in the middle; top bench of the vein. Compact, coarse-grained, showing spangles of quartz; color, iron rust. (D. McCreath.)

104. Dr. J. D. Conrads ove-opening ; upper part of lower beneh, Cowpact, coarse-grained, wi h spangles of quartz. (D. MeC.)

99. Dr. J. D. Conrad’s ore-oponing ; lower part of vein, Compact, coarse-grained, with spangles of quartz, (D, McC.)

126, Dr. J, D. Conrad’s ore-opening; jack of the vein. Specimen carries considerable intermingled slate, is very compact, and of a
dark-brown and iron rust color,

610,
Per cent,
Sesquioxide of iron v.uaevena.. 77,714 | =54.400 per cent. ivon,

C Sesquioxido of man EAN0SA ..aue 0.325 | ==0.226 por cent. manganese.
Aluminga,cceesieniiiicnennaan., 5. 054
Y 0. 740
Magnesin....:.cviiviienannio.. 0.410

. . Sulphurie acid......ovoeoo. oot 0.066 | ==0,020 por cent, sulphur.
Phosphorio acid . 0.771 | #=0.837 per cont, phosphorns,
Water...coovannes 5. 822
Insoluble residuo 8315
b1 ) 09, 816

610. Dr. J. D, Conrad's ore-opening, 1 mile southwest of Beavertown, on the property of J. T, Middlesworth; sand-vein ore-bed, 26
d inches thick, with 6 inches of jack in the middle, This specimen from the bottom bench of vein. (See T, p. 37.) Represents olean ove.
Compact, mthcr coarse-grained; reddish brown and iron rust. ‘

125, 127, 100, 025, 102, 736,

Per cent, | Percent. | Percent. | Percent. | Percent, | Percent.

Iron...... [ R 43, 160 52, GO0 © 40, 800 62,100 42, 760 48, 800
[E300 1) 1111 U 0. 010 0.023 0. 006 0. 032 0. 021 0. 028 .
Phosphorus..ceesen. . 0, 248 0. 521 0.196 0. 396 0.113 0. 326
Insoluble residuo .... . 21, 800 11, 560 16,100 12, 060 27, 430 15, 230

126, Bloomsburg Tron Company's ore-opening, 1 mile southwest of Beavertown, on the property of J. 1%, Middlesworth; sand-vein
ore-hed. (Seo F, p. 87.) Compact, coarse-grained ;. roddish brown. .

127, John Earnest’s ore-opening, three-fourths of a mile southwest of Beavertown; sand-vein ore- bcd Vein 24 inches thick, with 6
¢ inches jack, (Bloomsburg Ivon Company.) Compact, coarse-grained; reddish brown,

100. John Larnest's ore-opening; jack of the vein, (See I, p, 35.) Block fossil ove, showing spangles of quartz and specular iron
ore; color, ivon rust, (D, MeC.) ‘ ) ' e :

925. Bloomshurg Iron Company’s orc-opening, on property of Jacol Gross, southeast of Adamsburg; sand-vein ore-bed,  Soft; reddish
brown, spotted with quartz. (5. 8. Hartran{t.) .

102. Bloomsburg Iron Company’s orc-opening, on property of J acob Groes, 1 mile southwest of Adamsburg, Ore comparatively soft,
with considerable specular iron oxids; reddish brown, (D. MecC.)

725, Swengle & Dumning ore-oponing, on the property of Reuben Dreese, 1 mile southwest of Adamsburg; sand-vein ore-bod, Rather
friable; argillaceous; reddish brown; shows numerous small spangles of quartz,

724, 920, 128,

. . Percent. | Percent. | Percent.

i« 1 45,125 82. 455 50. 500
SuIphur voerviiieniiiaanacnn,. 0,016 0, 094 0,024
I’hosphorus . frresrans 0,407 1,975 0. 257
Carbonate of lime ............. 10928 |eemeeiiiiaei]remaeaanans
Carbonate of magnesis ........ 2497 |oeemnrnannn. [
Tusgoluble residus cuvevean-.... 12,855 29, 635 la. 220

724, C‘wukshank d" Brother's ore-opening, on the property of Emanuel Duck, 2 miles from Smlthglovo bird-eye fossil ore, Compact,
coarse-grained, brittle; fracture irregalar ; color, reddish brown.

926, Ore—openmg 2 miles southeast of Smithgrove, on road leading {o Freeburg; block-ore. Hard; reddish brown, with shot-like
pebbles of impure phosphate of lime; spotted with guartz. (8. 8. Hartranft.) '

128. dndrew Bickle's ore-opening, 2 miles north of Freeburg, and 2} miles southeast of Smithgrove; bird-eye fossxl ore. Coarse-
grained, brittle; reddish brown.
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Miflin county~In the census year 29,333 tons of fossil ore were mined in this county. The following @
analyses are from Report M, pp. 60 to 63; Report MM, p. 242; and Report M% p. 39:

I 111, l Iv. ‘

Percent. | Percent, | Per cent.

TrOL . iieiitcacnaerataa e 30, 400 44, 400 84, 000
Suliphur . ©0.017 0.028 0.018
PhoSPROTUY . vevet vivnnernnen. 0. 184 0. M5 0.124
Tosolnble residite ... oee.ooe.. 35. 200 28, 880 35, 480

II. George M’Kee's ore-bank, Ferguson valley, 7 wiles west of Yeagertown; top portion of ore-vein good; whole vein about 18
inches thick. This part analyzed about 10 inches thick. Compact, silicious fossil ore of o dark-brown eolor, .

IIL. George M’Kee’s oro-bank, Ferguson valley, 7 miles west of Yeagortown; fossil ove vein 12 inches thick; this part (top) 8 inches
thiel; north dip in vein, DBalance 4 inches in jack, Compact, sandy fossil ore of a reddish-brown color,

IV. North of George M’ Iee's ore-bank, near Jumes Shehan’s house, in the meadow foot of Jack’s monntain, Ore-vein about 12 inches
thiek ; second specimen taken from heap of ore, being ore from shaft, Specimens mixed in proper proportions previous to analysis,
Compact, sandy fossil ore of a deep-red color,

Y. .

Per cent.
Sesquuioxide of 10N «ccerrcanereierans venann 49, 857
. Alumind. . evo i e e e 7.818 ' ¢
’ 0,003

0. 448
0,788
0, 647
0,122
5. 500
Insoluble residne ..oocovmenes e iannann, 41. 510

BT 00, 631

30. 000
Sulphur .... . . 0. 048 ' d
Phosphorus . caveeveerviiverieineiaecicrian, 0, 239

V. George M’Keo's ore-bank, Ierguson valley, 7 miles west of Yeagertown, Top beneh of vein 6 to 12 inches thicl; bottom part of
vein, lower bench,  to 6 inches thick; face of gangway, 8 to 12 inches thick; top bench, south dip, average of vein, The analysis
represents the above ores mixed in proper proportions, Compact, coarse, sandy fossil ove of a deep-red color, somewhat slaty.

VL VIL

Per cent. | Per cent.

Iron ..... 80. 800 42, 300
Sulphur ... . . 0,011 0,010
Phosphorus....... v, 0. 231 - 0.518 e
Insoluble residue. ... veeenen.. 81, 560 25, 930

VI. Jokp Kinzer's ove-bank, 5 miles northeast from M’Veytown. Soft fossil ore (medinm)j north dip, south anticlinal of ore-ridge;
veiu 1 foot thick, IFossil ore, compact, iron-rust color, with a tendency to brealk up into hlocks. .

VII. Ferguson Valley ore-ridge, 6 miles northeast from M'Veytown. IFossil ore (medinm soft); John M'Cord ore-bank, No. 2 gangway.
Tossil ove, compact and very hard, reddish-brown color, elaty structure, with mueh slaty ézmgue. .

XIIT. X1V,

B L 41,700

50,000
Sulplue -.... . | o8t 0,024 r
Phosphorus 0,212 0. 606
TInaoluble residuo 27. 640 14, 784

Per cent. ' Per cent,
|

XIIL. Ferguson valley, 6 miles northeast of M’Veytown. John Rotherick ore-bank (soft medium fossil), In same ravine as John
M'Coril ore-bank, on east side of ravine; north dip of ore-ridge; vein from 16 to 18 inches thick. Fossil ore, hard and compact, slaty
strueture ; reddish-brown color, containing numerous particles of specular iron ora, Analyzed by 8. A, Foxd.

X1V, Matilde furnace, 1 mile north from Mount Union, Medium fossil taken from third level; vein 20 to 22 inches thick; vein
overlying the ore sandstone, Fossil ore, compact, with slaty gangue; coler, brownish red; ore has a tendency to break up into blocks.
Analyzed by 8. A, Ford, ) ’ ‘ '
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721 722,

Por cent. | Per cont.

B 26.'100 40. 900

Sulphnr . ccevnieinn i 0. 051 0. 005 N
Phosgphorus......... 0. Bdd 0,810

Carbonate of lime ... 47,018 |oeevnrunannn

Carbonate of maguesin . 2240 [ieinrnrinnen

Ingoluble regidne .............. 8. 610 22, 880

721, Iron-ore opening on property of J. H. Mann, Logan Gap. Hard fossil ore from Danville ore-bed. (Sep Report ¥, p. 17.) Hard,
b compact, coarse-grained ; reddish brown and reddish gray. ) ; .

722, Irom-ore opening on property of J. H. Mann, Logan Gap. Fossil ore from sand-vein ore-bed. (See F, p. 18.) Generally
compaet, and rather earthy ; sparkles with scales of specular iron oxide. Color, pink and reddish brown.

128.
Per cent,
Besquioxide of iron ........ s 71,5671
Sesguioxide of manganess ... 0.082
Aluming cueervenniianianan, o) 0 %408
Lime ceevunneen.. P teetseismeticcrttnanenses 0. 560
¢ Magnesl cov.iieiiiiiiiienien.a. Cevoanues 0,842
. Bulphuric acid..ccovrerannn.. © 0,035
Phosphoric acld . cveeeracn... 0. 614
Water and organie matter ... . 4,758
Silicious mattdr.. . c.veeriieerinnnnnnn eus 16. 950
TOtAL ceeere i creetrnrarrenreannencnn. 100, 000
Metallic iIron «...c.vveeenrenn.n .. S - 60,100
Metallic MOBZANEED . nvrerrauess cuennnans 0.478
Sulphur .............. PR 0. 014
Phosphorus...c.cauive... s 0,208
a Phosphorus in 160 parts iron ....... 0. 534

123. J. J. Dull's ore-opening, in Oliver township, about 13 mile north of Dunkard chureh, on old mouptain road, Jack’s mountain.

Fosail ore of V. Samples selected by Mr. Dull, Coarse- grained ; o8litic; reddish brown, A portion of the specimen waa in fino pewder
and rather argillaceous. '

Juniata county.—Production in census year, 35,729 tons of fossil ore. The following analyses are from Report
MM, pp. 229 1o 241, gnd Report M3, p. 38

22, 028, 13, 14, 20, 2L
. Peroent. | Percent, | Percent. | Percent. | Percent | Per cend,
e Iron ..o, 44, 600 41,273 40, 000 47, 000 51, D00 24, 800
Sulphur .... fereasvevas 0.2 0,020 0, 009 0. 008 0, 005 0,005
Phosphorus. «oolvusvenesvenn.. 0,496 0, 848 0. 200 0.279 0. 2156 0, 662
Insoluble residue ... .ew........ 18. 080 25, 775 24, 220 17. 760 14,030 43, 610

22. Henry Aughey's ore-opening, 4 miles northwest of Mifflintown and 3 miles west of the Juniata river., Hirsh & Hiestand, lessces,
Block-ore; compact, rather coarse-grained ; reddish brown, '
928, Samuel Aughey's ore-opening, 2 wiles southwest of the Juniata river, Specimen analyzed consisted of one-half jaek and one-

Lalf ore, this being about the Proportions in which they oceur in the bed. Comparatively soft, reddish brown, with numerous small
pebbles and some micaceous iron ore. (8, 8. Hartranft.)

13. Hirsh & Hiestand ore-opening, sonth side of Loat Creck ridge. Sand-rock ore.

- Very hard and compact, with slaty structure and
darl-brown eolor.

19. Graham ore-bank (No. 1), 4 ‘miles northeast of Mifflintown ; east of Juniata river. (Toll & Williams.) Vein 20 inches thick with

5 inches jack. Specimen analyzed cousisted of three-fourths ore and one-fourth jack. Block-ore; compact, light brown, with some
intermingled slate. .

20, Graham ove-banlk (Nos, 2 and 3), 4 miles northeast of Miffintown
specimen analyzed, 18 inches thick, TLeased by Glamorg
with numeroeus specks of guartz and specnlar iron ore,

2L, Graham ore-bank (Nos, 2 and 3), jack from the vein.

and 1 mile cant of J\mi&f& river, Vein 2 fect thick., Ore
an Iron Company, Block-ore; conrse-grained 3 light brown and reddish brown,

Compaet, slaty ; iron rnst and various shades of brown.

041, 29, 14, 23. 18,

Porcent. | Percent. | Per cent. | Percent. | Per cent.
Iron oo 20,775 42,100 16, 500 32.100 45, 450
Sulpbur ........ Nareenermeaaeay 0.112 Trace, 0, 249 0,010 | = Trace.
Phosphorus.......veennvens.. . 0. 351 0,338 0.122 0, 257 0.246
Carbonate of lime.............. 38,875 |ocvnunno.., 12,172 84.250 ...l
Carbonate of manganese ... . 0.802 | ... 2. 662 3.465 |...
TInsoluble residng.............. 9. 840 28, 050 49,748 11, 360 21, 600
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941, Tilliaim Nankwell's ore-opening, 5 miles north from Miflintown, on south slo i i

. I } po of Lost Creek ridge. Hard fossil-

vein ore-bed. Hard, tough; reddish brown, Sparkles with caleareous matter. (8. S. Hartranft.) s i fosslloro fromsand. @
R0, William Nankwell's ore-opening, 3} miles west of the Juniata river, Block-ore; compact, coarse-grained; reddish brown

14, William Nankwell’s ore-opening, on A, Guss’ property, 3 miles from Juniata river, Licking ¢ i i i
Hard, sandy, calcareous; chocolate brown. ’ ' iug Oroelc valley. - Vein 10 fnches thick.

23, William Nankwell’s ore-opening, on A, Guss’ property, 3 miles from Juniata river
Hard, compact j reddish brown,
18. Richard Nankwell's ore-opening, Licking Creek valley. Compact; brownish black and reddish brown. '
) In the shot block-om‘a lying below the Bird-eye fossil-ore, and about 150 feet above the Medina sandstone, occur small xrounded, shot-
like pebbles. These consist for the most part of an impure phosphate of lime,’as shown by the following analysis: ’

, Licking Creek valley. Vein 14 inches thick.

17, b
Per cent.
LiMB cerevremvmcrvneienniranas 20, 825
Magnesia .oevenn oouae . 0.486
Phosphorie acid ...... .- 16,208 | = 85.88 per ceut, phosphate of lime.
Oxide of fron....oveeirnenann.. . 18143 :
Alumina. .. . 9,020
SiHEA v 385, 540
Total.eovevmancrnnnennnn, 100,141

17. Thogphatic pebbles found in shot block-ore, on land of Joln Robinson, Lost Creek ridgs, Licking Creek valley, Juniata county. ¢
(Report MM, p. 368.)

Perry county.—Twenty-six thousand six hundred and fifty tons of fossil-ore were mined in this county in the
census year. The following analyses are from Report M3, p. 37. The analyses represent the clean ore:

117, 118, 119,
Per cent, | Percent, | Per cent.
Seaquioxide of iron we.wviiaan. 78. 571 73,714 55. 285
-y Beaquioxide of manganese ..... 0. 021 0. 021 0. 051
: Aluvminn. oo ceeiiiianieiiiiaaa, 4,027 5,702 7. 553
Lime ...... Geevesianssncsarions 0.610 | 0.390 0. 650 "’ d
Magnosif, veveee.. 0.213 0. 209 0. 400
Sulphuric aoid. ... 0. 042 0,060 ..0.030
Thosphorie acid ...ocooiiaiins 1. 502 1,784 0.382
Water and organic matter..... 6. 015 9,076 5, 690
Bilicious mattor.cconernenninne 8.170 8.870 30. 490
TOtRY. e vavenareammneenns 09, 971 99, 815 100. 531
Motallio Iron. ccmeisaniencrians | 55000 61, 600 38,700
Metallic manganese. ... co-n-- 0,015 0.015 0. 086
Sulphur ..oiveiiiiiienniaa 0. 016 0. 020 0, 012
Thosphorus 0. 056 0.779 |. 0.167
Phosphorus in 100 parts iven... 1.192 . 1, 509 0.431 '
! €

117. B. G. Mush § Co., southenst side of Tuscarora miountain, one-fourth mile north from Millerstown, on the northeast side of the
Juninta river. Sand-vein fossil-ore. Sample ropresents the quality of the greater part of the ore-bed, 10 to 12 inches thick. Rather
coarse-grained and friable; reddish brown. : ‘

118, B, G. Mush § Co., southeast side of Tuscarora mountain, one-fourth mile north from Millerstown, on the northeast side of the
Juninta river. Sample represents the charncter of ore 3 to 4 inches thick in bed, Hard and tough; rather flne-grained ; dark brown and
roddish brown; small masses of shale in specimens,

119, On southeast side of Tuscarors mountain (MichaeVs ridge), one-fourth mile northwest of Millerstown, and a few hundred rods
northeast of Juniata river. Fossil-ore of V, 8 inches thick ; from ore sandstone, 7 feet from top. Compact; specimen,conaists of a mixture
of hard and soft ore; reddish brown. (J. M. 8.)

Huntingdon county.—This county produced, in the census year, 15,927 tons of fossilore. The following analyses

and notes are from Report M, p. 63; Report MM, pp. 237 and 238, and Report M3 p. 41: f
! [
aXV. aXVI, - aXV. aXVL
Per cent. | Per cent. Per cent. | Per cent.
Sesquioxide of fron ............ 73,571 72,498 3,440 4,620
' P R B I N R 18,000 | 17.000
Sesquioxide of manganess ..... 0. 820 0..-269 100, 448 09, 560
TAMe fevcveveerasmancnseasannns 0,174 0. 319
Magnesia 0, 809 0,432 ITOM cewvussonsnnnomcaracen conn £0.800 |- 50,700
Phosphoric acid ...coevinrienns 0. 260 0, 281 Sulphur ..... Trace. Trace.
Sulphuric acid....oooviiniinn. Trace. Trace. Phosphorus 0,112 0.123

@ The analyses represent the clean cre.
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a XV. South side of Blacklog gap, No. 1 gangway, large underlying fossil-ore; vein 20 inches in thickness. Rockhill Coal and Iron
Company, Compact; coarse fossil-ore; reddish-brown color, ‘

XVI, Southside of Blacklog gap, small overlying fossil-ore vein, Gangway No, 1. Roeckhill Coal and Iron Company, Hard, compact
fossil ore; chocolate-brown color, with somewhdt laminated struciure,

XVIIL XVIIL 930. 920,

Per cent, | Percent, | Percent. | Percent.

JUON o sunvmsnnanneiucrnssnnennn. 28,800 27. 250 46, 500 FE00

[STTTY LY R t..| ‘Trace, Trace, D. 025 0. 038

) PhoSpBOTOS.cu aeses e e anrnne- 0.238 0. 203 0. 475 0,182

Carbonate of Hime............n. 80,132 386, 007 17. 550 None.

b Carbonnte of magnesia. 6. 976 1.180 1. 551 None,
Insolublo residno...coovenr..n 12,860 16. 610 6. 880 40, 680

XV1I. Blackleg gap, near Orbisonia. No, I norih gangway. Hard fossil-ore. TFossil-ore, hard, compact; reddish color,
XVIIL North side of Blacklog gap, near Orhisonia. Bottom vein, Drift No. 1, 20 inches thlck Fossil-ore, hard, compact, with
numerous small crystals of calcite, of a reddish-brown color,
930. Trou-ore opening, 1 mile northwest of MeAleavy's fort. From old Workmgs of Little furnace. Compact; showing considerable
calearcous matter; fracture irregular; color, reddish gray and reddish brown,
920. Iron-ore opening, 3 miles west of McAleavy’s fort. Surface specimen from old wmkmge of Monroo fmnace Sandy, coarse-
grained ; dark brown and yellowish brown. Fracture vough, irregular,

€ 787.
Per cent,
Sesquioxide of iron .evvevnnnen. 71.600 | =50.050 per cont. iron.
Sesguioxide of manganese ..... 0.843 | ==0.448 per cent, manganese.
Alumina. ’ 5. B25
Limg .. . 1.75
. Magnesin...cooeeiiiiiienanan, 1. 248 :
Sulpburic acid. . .oveeernanann. 0.060 | = 0.028 per cent. sulphur.
- Thosphoric ncid .. 1.285 | =0.601 per cont. phosphorus,
TPREOE < ceen voenee o doom '
d . Tngoloblo 1esiAue cuveen caneeans 12, 385 .
Total coenn i iiiaeaas 00, 649

787. Iron-ore opening, 4 miles from Greenwood furnace. Fossil-ore from outerop in ridge back of J. Barr’s. Dip, southeast, Brittle,
fossiliferous, reddish brown, Imits a strong argillaceous odor when breathed npon, (8. 8. Hartranft.)

128. 129,
Per cent. |- Per cent.
Sesquioxide of iron ...l .. 7L 571 42, 928
Sesquioxide of manganess ... Trace. . 0. 403
¢ Alumina (by differcnce) -...... 4,512 1. 868
Lime cevvtveieneioariicnannnes 1. 680 24, 380
Magnesin . .oeeevanee ciiianaa 0, 619 1.805
) Sulphuric acid.ccaeniinnesvnn. Trace, Trace.
Phosphorie acid ...o.oiivaan. 0. 998 1021
Carbonic acid... None. 10.710
Water.......... 4, 040 1. 900
Silicious matter 15, 730 G. 400
Total ceeveeiennvmnennaaens| 100,000 100. 000

. .

Metallic fron ..cvvinanscnnen--. 50, 100 80, 050
Metullic manganese ..ecenenna. Trace. 0,281
£ Sulphur Trace. Trace.
Phosphorus 0. 438 0, 446
Phosphorns in 100 parts iren. ., 0. 870 1.484

128, On property of Dull & Bradley, three-quarters of a mile south of Mapleton. White and réd. Fossil-ore of V. Soft fossil.
Comparatively soft; shows small seales of specular iron ore; eolor, various shades of brown, (J. M, 8.)

1249, On pmperty of Dull & Bradley, three-quarters of a mile south of Mapleton. White and red. Iossil-ore of V. Hard fossil.
Compact; brittle; dark brown and reddish brown. (J, M, 8.)
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Blair county.—In the census year 40,636 tons of fossil-ore were mined in this county. The following analyses a
are from Report MM, pp. 235 to 237:

G40¢, 646D,
) Per cent, | Per cent.
Sesquioxide of iron «e.eevan... 80, 857 10, 285 : .
Seaquioxide of mangancso ..... 0.053 0. 046
Alnming ccveneriamiinaiena, 2, 850 1. 828
BT N 81,580 38, 160
MAENOSIA e eer e vnrrrnnnsenns 0.805 0. 846 _ b
Sulphurie acid .evveeereniiinn 0. 060 0. 085
Phosphoric asid ..covnvnaannns, 1.002 0.417
Corbonio acid. ...iocevenienaene 23.778 30. 206
B T T 1,885 L 015
Insoluble residus...c.ooeeniunn : 7,090 8, 816 )
Total eeeniemnnnieenne e 100.000 | 100.202 | °
Metallic iron ...oveevenvnnnnnn, 21, 600 18, 500
Metallic IBADZADCSS «.eunuranns 0. 035 0.082
Sulphur ceeceinianvreir s 0. 024 0.034
Phosphoruis «eeeymeennnnnns e 0,477 0.182
¢

640a. Iollidaysbury double fossil-ore, upper layer. Compact, fossiliferous, showing considerable calcareous matter ; reddish browa.
646b. Hollidaysburg double fossil-ore, lower layer. Compact, fossilifefbus; reddish gray and reddish brown.

645, 712 062,

Per cent. | Percent. | Per cont.

Seaquioxide of iron ......... . 74. 285 67, 285 69, 357

Seaquioxide of manganeso -..-. 0.072 0.278 0. 014

Aluming. oo v vannresnneunnnn, 7.892 7. 044 0. 285

; TADIO weneeeranemeeeaarrannenans 0,960 0. 550 0,810

Magnesin..... e eruerirrraneaas 0. 552 0. 569 0. 551
Sulphurie aeid. ..o eoiiianins 0.077 0,082 0,008 ’ d

Phosphorié acid .coivnninvennns 0.768 0. 398 0. 708

Carbonie acid ..ovnvnnnnnnipnns Traces. Tracos, None.

B 4,002 6, 190 5.167

‘Insolublo residue ..ouevunneaas 11,115 17. 855 17.280

Total vovnnerenmaniaeiaaaas 100,173 100, 251 100, 200

Metallic fron. .ovevannanainnnnn. 82, 000 47,100 48, 550

Metallic manganese «.......... 0. 050 0.194 0,010

- SUWPHUL venenenvaaeracrenrians .0,031 0,088 |- 0,003

Phosphorusg......evenee ervmaenn 0, 331 0,174 0,827

645, Hollidaysburg and Gap Iron Company's mine, McKoe's Gap. Lump-ore, Compact and tough ; full of seams of ochreous iron oro
and spangles of specular iron oxide. Color, generally reddish brown. e

712, Hollidaysburg and Gap Iron Company’s mine, McKee’s Gap. Secoud sample, consisting of two-thirds lump-ore and one-third fine
oro, Lump-ore has the general appearance of first specimen. TFinoe ore in for the most part a yellowish ochreous mud, rather lean in iron.

962. Sarah Furnace ore-bank, on Dunning’s mountain, near Saral furnace, Dark reddish brown j brittle; full of fossil pits, for the
most part filled with speenlar iron ore. Emits a strong argillaceous odor when breathed upon.

OF THE CHEMUNG FORMATION.

These have been long known as the Mansfield ores of Tioga county, reported on first in 1841 by J. P, Lesley (published in 1858,
Geology of Pennsylvania, vol. 1, p. 311), and then in greater detail in 1875 by Mr, Sherwood (published in 1878, Report of Progress Gy pin
33 to 37, 41, 42, 67).

The series consists of three beds: 1. Upper or Spirifer bed; 2. Middle o Fish bed ; amd 3. Lower ore-bed.

The Upper or Spirifer bed is full of shells, but contains no ﬁsh remains, It lies about 200 feet below the hase of the Catskill red rocks
of Formation No. 1X, Near Mansfield it is from 2 to 3 feet thick; on Lawmb’s creek,. from 1 to 3 feet thick, (&, pp. 60, 61.)

The 2iddle or Fish bed is odlitie, and very similar to the Clinton fossil ores of middle Pennsylvania, yields remains of fish (Diplodus; .
Heliodus), and is ground for paint. It lies 200(?) feet boneath the upper ore-bed at Wilcox’s, on Mann’s creek (G, p. 61), and is oponed in
many places, as at Roseville (4 feet thick); Whipple’s hill; Bixby’s hill; on Blk run, at Covington; Oal hill; Clark’s hill; Austenville
(where it thicken’s to 6 and 7 feet); Columbiana, ete. (G, p. 66,)

The third or Lower ore-bed, on Tioga river, back of Shu.w’s, is described on p. 61, &, as from 100 to 200 foct benoath the Middle bed.
It containg small flattened pebbleq of quartz. )

At Canton Corners, Bradford county, two Dbeds, separated by & feet of shale, yicld 5 feet of ore, under a roof of shaly Chemung
limestone, 10 feet thick, full of fossils. (G, p.41.)

Mr. Sherwood discovered one of the Mansfield ore-beds on g sharp antielinal in Lyeoming county, in front of the Alleghany
mountain; and traces of this deposit have been seen slsewhere.in middle Pennsylvania, as in Huntingdon county (ses Report F, p. 236),
where they have been referred to the Larry’s creek ore; and, since they lie 13 feet beneath the bottom of the tramsition layers of IX and
VIII, they may represent, under a very mueh changed aspect, the upper Mansfield ore-bed. (Report MM, pp, 229 and 230.)
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a The following analyses are from Report MM, 151). 231 to 232, and Report M3, pp. 84 to 36, 41 and 45;

@

Tioga county. 319, " 108 318, . 335, ‘ 317.

Percent. | Percenl. | Percent. | Percent. | "Per cent.

42, 800 38, 800 32. 400 48, 100 35. 800

. 0. 018 0, 063 0, 065 0. 018 0. 026

Phosphorus..eee.... wereshinaue 0. 903 0, 608 0,585 0. 857 0. 215

DS T S I (RO 13. 100 9. 170 1. 800 4,740
MegnesiR cawaee a..s . 2.140 2. 918 0.922 |...o... ...

Insoluble residue ....o.ocoae. . 11, 565 23. 890 20, 910 28, B45

b
Nore.—Dr. M¢Croath writes: '* These analyses may serve to show tho charactor of the Mansfield ore.beds, but it is doubtful if the samples represent the
avernge ore 1o be mined”

319. Upper or Mansfield ore-bed, on Andrew Shaw’s farm, 2 miles northeast of Mansfield, Richmond township. Upper vein, 3 feet:
thick. (See G, p. 61.) Compact, coarse-grained; reddish brown.

198. Upper or Mansfield ore-bed, about 3 miles west of Mansfield. (See G, p. 60 ) Compact; deep red ; shows considerable calcareous
matter,

318, Upper or Mansficld ore-bed, on lands of G, R. Wilson, 3 miles northwest of Mansfield, Laml's creek, Richmond town'ship ; 18
inches thick. - (See @, p.60.)  Compact, coarse-grained ; reddish brown, ’

835, Lower or Third ore-bed, 1 mile northwest of Mansfield. Outerop in the bed of tho Tioga river. (See G, p,61.) Hard and
compact, with small flattened quartz pebbles; color, generally reddish brown. (D.McCreath )
¢ 317, Middle or Second ore-hed, 1} miles south of Mansfield, on Bixby’s hill, Fine-grained ; reddigh brown, (D. McCreath.)
Tioga county. 324, 328, 322, 321

Per cent. | Per cent, Per cent. | Per cend,

89, 800 31800 |  87.000 28, 500

' 0.027 4, 0. 018 Traco, 0.015
Phosphorus 0,184 0.220 0. 241 0. 208
Tnsoluble residus .conoevarenass 84, 400 44, 420 80, 870 44, 080

Ore-openings on the lands of My, Hermon and Mr, Mestem, 1 mile sontheast of Ogden's Corners, Union township. (See G, pp. 33, 34.)
324, Ore from the top band, 4 feet thick. Compact, fine-grained; dark reddish brown.
@ 323. Ore from the second band, 1 foot 5 inches thick. Compact, fine-grained; reddish brown.
322, Ore from third band, 8 inches thiek, Compact, fine-grained ; reddish brown and reddish gray.
321 Ore from bottom band, 1 foot thick, Compact, sandy; reddish brown (D. McCreath)

’

Perry county. 112,
Per cent.
Metallie J1OR L uveriiineiireccrinravevaneas 80,775
Sulphur ..... 0.010
Phosphorns.ceaeenaain.en.. 0.731
Silicions matter 31. 740

Phoaphorus in 100 parta iron 2. 043
e N .

112. Gumbler property, Miller towuship, one-half mile northwest from the Coolk property, on left side of ravine. Dr. Harry Stites,
Newport, Montebello fossil ore, Rather coarse-grained, argillaceous ; reddish Lrown.

Porry oounty. 113. 114 115, 116.

Per cent. | Per cent. Per ocnt. | Per cent.

Sesquioxide of irvn ............ 41.714 83, 428 44,143 40.714

Sesquioxide of manganeso ..... 0,110 0. 220 0. 852 0.042

Alwmina......oooie il 0. 037 12,143 9,881 3,704

Limo ...... 0, 560 0. 610 0.670 | 0. 230

) Maguesin 0.428 0, 536 0.407 0.583

f- Sulphurie agid........ooeeial.. 0. 025 0.025 0, 087 0.029
Phosplhorio acitd veeeeseonn,ann. 1. 390 0. 719 1. 876 0. 478

’ Water and organic matter. .. .. 10, 745 7, 385 9. 685 4, 485

Silcious matter... .. cc...... 30, 620 44. 680 34, 070 48. 880

Total ceovereeniiriannnnns 99,038 09. 756 100. 021 99, 305

Motallis dron ...... ... 20, 200 23. 400 30. 900 28. 260

Metallic manganese .. . 0.079 0.158 0.253 0. 080
Sulphuy ...... bemieiieenananas 0. 010 0. 010 0. 016 0.011
PLOBPROTUS e eevreceeenr e 0.611 | 0.314 0,601 0.200
Phosphorus in 100 parta iron... 2,002 1. 8341 1.845 0. 789

NoTE.~Mr. McCronth writes: These samples *represent the fossil ore of VIIT, and the analyses show nbout whatthe average o.e yielded in the furnace. Not
uch of the ore nsed,” ‘ '
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113. George Poterman’s land, Duncannon Iron Company, lessees ; Polecat valley, in Mahonoy valley, on the southeast side of Mahonoy g
ridge, 3 miles southwest of J uma.m river. Montebello ore, Top dwlslon of ore, upper bed 8 inches to 10 inches thick. Soft, crumbling,
shaly; dark brown; atructure somewhat laminated,

114, George I’eterma.n’s land, Duncannon Iron Company, lessees; Polecat valley, in Mahonoy valley, on thée southeast side of Mahonoy
ridge, 3 miles southwest of Juniata river. Moutebello ore, M1ddle division of ore==the bottom division of the upper ore-hed; 8 to 10
inches thick. Soft, crumbhng, very shaly; reddish brown.

115. George Peterman’s land, Duncannon Iron Company, lessees; Polecat valley, in Mahonoy valley; on the southeast side of Mahonoy
ridge, 3 miles southwest of Juniata river. Montebello ore, Top bed of ore. Soft ore, 18 inches thick, Compxu'atwely goft, shaly; reddish
brown.

116. George Peterman’s land, Duncannon Iron Company, lessees; Polecat valioy,in Mahonoy mlley, on 1he sountheast side of Mahonoy
ridge, 3 miles southwest of J mnata. river., Montebello ore, Bottom beneh of ore =lower of the two ore-beds, 8 inches thick, Rather

coarse-grained and sandy; full of fossil casts; somewhat porous; reddish brown., . b
Lycoming tounty. 141, 142, 143. 144,
Percent, | Percent. | Percent, | Per cent.
Sesquioxide of iron we.eeo.aaa.. 40,714 40. 643 49, 857 42, 857
Sesquioxide of manganese..... 0.103 0. 300 0. 248 0. 186
) Aliming..o.ooveennen. T 5,260 5476 | 3.714 4. 600
LimMS veeii it it rraas 1. 620 1.760 6. 270 1,450
Magnesiteoeenension oonu [ 0, 828 1. 080 1. 693 . 8.881
Sulphurie acid...oveeinnna.. Trace. Trace, Trace. Trace,
Phosphorio acld vveeeiunnnn. . 0. 907 1:101 1760 0. 863 :
Carbonio acid.........c...ueen. None. None, 2,580 None, c
Waber ..ooooeiiiiiieniinaa., 3.710 4 310 4,060 3. 705
Silieious matter .oooooiaa... 56.630 | ° 380,220 20,130 44, 830
Total covivei vaviciannan, 09, 781 09, 840 09, 381 99, 402
Metalliodron ..oooovviioiiaaan. 28, 500 82, 650 34, 900 30. 000
Motallic manganese ........... *0.072 0. 209 0173 | 0,180
Sulphur .cooiiviiiniana Ceeaen. Trace. Trace. Trace. Trace,
Phosphorus. .ceeervanennnnenn 0. 896 . 0.481 0.768 0.877 ’
Phosphorus in 100 parts iron... 1,380 1.473 2200 1. 266

141. MoGowan mine, Piatt township, 2 miles northeast from Jorsey Shore, Stewart’s run, Fossil-ore of VIII, Genemlly compact, ¢
highly fossiliferous, with some phosphatic pebbles; eolor, reddish brown,

142. Quiggleville mine, at Quiggleville, 1 mile no1thweat from Perryville, Lycoming townslnp, just south of Mr, Stiber’s house.
Chemung fossil-ore. Rather compact and fine-grained; fossiliferous, with some phosphatic pebbles; color, reddish brown,

143, Hayes mine, on Lycoming creek, Hepburn township, one-third mile north of Cogan Station, Northern Central railroad. Chemung
fossil-ore,, Rather coarse-grained ; highly fossiliforons; caries numerous phosphatic pebbles; color, reddish brown and reddish gray.

144, Furnace Bun mines, on the north side of Furnace run, close to the sonth line of Watson township, and near the old Safe Harbor
furnace, 6 miles northwest of Jorsey Shore, Chemung fossil-ores, Rather fine-grained, fossiliferous, shaly; reddish brown.



REPORT ON CERTAIN MAGN ETITES IN' EASTERN PENNSYLVANIA.

By BAILEY WILLIS.

- Within the area of Mesozoic red sandstone in eastern Pennsylvania there are several deposits of magnetio

.ore of great economic value and péeuliar geologic relations, Their chemical composition, the associated minerals,

and the wall-rock are essentially different from those of the neighboring magnetites of New Jersey, and afford a

distinet set of geologic facts worthy of much more detailed study than has been given them. ¢

The deposits thus referred to are the Dillsburg magnetic mines; the Great Cornwall mine, near Lebanon,

- Lebanon county; the Jones mines, near Springfield, Berks county the Topewell, Saint Mary’s, and French Creek,
in western Chester county; the Wheatfield and Fritz’ Island, near Reading, and the Boyertown mines.

Of these the Cornwall mine is the largest and Dbest known, and what little study the deposits have 1ecelvul
has centered in that.

The description given by Professor Rogers, in the Report of the First Geological Survey of Pennsylvania (Vol.
IT, page 718), the paper by Professor T. Sterry Hunt (Proc. Am. Inst. of M. I’s., Vol. IV, page 319), and an account
by Professor Hans Hofer, in the Report of the Austrian Commission to the Centennial Hxposition, called “Die Kohlen
und Eisenerz-Lagerstiitten Nordamerikas?” (page 241), are the only publications relating to these mines I have
seen. My own observations were made in June and July, 1881, while visiting the mines to collect samples for d
the Tenth Census. They are by no means as detailed as I could desire, but some of -the facts noticed and the mnps
of the mines obtained are of importance,

The. three writers on these deposits differ greatly in their opinions. Professor Rogers says, under the heading
“Iron Ores of the Metamorphic or Gneissic Rocks” (Vol, II, p. 713):

- The magnetic jiron ore occurs only in the form of true veins of injection or genuine mineral lodes.

And in the same paragraph :

These iron ores evidently reached the positions in which we thus find them while in a nelted state,

Writing of the French Oreek deposits, near Kunauertown, he says (Vol, 1L, p. 706):

The predominant metalliferous injections are veina or lodes of magnetic oxide of iron. ‘

And on page 707, of the Leighton mine: _ . A

A large surface excavation, embracing two veins of igneous magnetic iron ore,

On page 708, however, he says of the Warwick mine, near Saint Mary’s:

This extensive and interesting body of iron.ore is in reality not a genuine lode or igneous intrusive vein, though the ore derives
some of its characters from intrusive igneous action, but is a bed or deposit at the bass or very near the base of the middle secondary
red sandstone, which here laps upon the gneiss.

At the bottom of the same page he refers to the ore as having been originally a hematite, but altered by
igneons action.

On page 718 he describes the ores of the primal series as follows:

The slates of the primal series, especially the upper primal slates, yield two elasses of iron ore —one a very ferruginous variety of
the rock itself, under conditions of more or less metamorphism; the other a class of rich brown hematite iron ore of superficial formation.
To the first class belong the valuable and noted mines of Cornwall, in Lebanon county, the Jones mine, in Berks, and partially the
Chestnut Hill mine, near Celumbia, and some of the ore-diggings near Safe Harbor,

Referring particularly to the Cornwall mine, he goes on:

At this Jocality the actions collecting the oxide of iron into its present conditions have beemsomewhat complicated. The ferrnginous
primal slate has been metamorphosed, and its oxide of iron segregated and erystallized through the influence, probably, of highly-heated
voleanic steam, and the same influence has produced a very general cleavage structure. During the same action, or subtequently,
numerous injections of molten hot lava, resulting in dikes of trap-rock, have invaded the stratum, and have still further changed the
condition of the mass, infusing among it, probably by sublimation, some trappean mineral matter, and especially some sulphuret and
carbonate of copper; and since these subterranean iufluences, the atmosphere, through its raing, has exerted itself through countless
ages to modify atill farther the chemical and physical conditions of the shattered and fissured mass and its econtained oxide of iron.

223
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Professor Rogers thus considers some of these magnetites to e of igneous origin, and some to be metamorphic; a
the Warwick mine, at Saint Marys, he agsigns to the Mesozoie, the Cornwall and Jones mines to the upper primal
glates, which directly overlie the primal white sandstone or Potsdam sandstone, :

Professor T. Sterry Hunt, in his paper on these ores, says (Transactions of American Institute of Mining
Engineers, Vol. IV, p. 319):

These ores were, by Professor II, D.. Rogers, referred to what he designates as the primal slates, which he regarded as the lowest
member of the Paleoroic series; though by some later observers the Cornwall mine and certain related deposits west of the Susquehanna
Thave been roforred to the Mesozoic sandstone, It would be foreign to my present purpose to set forth the reasons which lead me o
-conelude that they ave, all of them, really contemporaneouns deposits included in the primal slates, which correspond to a portion of the
Lower Taconic serics of BEmmons, and belong, in my opinion, to a lower horizon than the Potsdam sandstone of the New York system, b

Professor Hunt thus refers the ores to the lower primal slate, which is separated from the upper by the Potsdam.

Professor Hofer considers the trap at Cornwall not an eruptive rock.

The almost constant associates of these ores are a light-green slate, which is interstratified with them, a
crystalline limestone, the Mesozoic red sandstone, and trap- (dolerite) dikes. The constantly-occurring intermingled
minerals are pyrite, chalcopyrite, and carbonates of copper and calcite. Dr. Genth gives many others in his
report on the mineralogy of Pennsylvania for the sccond geological survey, but they are not of sufficient
consequence to be cited here. ,

The French Creck mines and those near Saint Mary’s differ from the others by the absence of stratified limestone,
and the bedding of the orein gneiss, which is not seen in Boyertown, Fritz island, Wheatfield, Cornwall, or Dillsburg,
At all the latter the limestone is an important associate. Professor Rogers, in his deseription of Cornwall, has the ¢
following (Vol. LI, p. 720): i

In the pit large masses of light-blue, flinty, and magnesian limestone are found imbedded with and surrounded by ore; they are
-dovoid of regular form. In like manner masses of quartz are found as bunches in the bedding of the slaty ore. Thelimostone is ovidently
not in situ. ] .

The developments made at Cornwall since Professor Rogers’ observations show that the limestone is distinetly
stratified, and occurs as indicated in the section of that mine, At Jones’ the limestone is conformable to the
stratified underlying ore, which hecomes more caleareous as it approaches it, and there is no marked line of division.
At Boyertown a limestone bed 175 feet thick lies Letween the Warwick and the old Gable workings. At Iritz
island and Wheatficld the ore is associated with the Potomac marble, & limestone breccia; and at Dillsburg the
limestone forms the foot-wall of the ores. The relative position of the limestone to the ore may be open to d
discussion; but that it had a definite stratigraphical position which, disturbed as the deposits are, may yet be
determined, hardly secems doubtful,

The following is & description of the individual mines, with such observations on their geology as the writer
was able to make: ,

Jones mine, 1 mile north of Springfield, Berks county, presents the simplest strueture. There are two open-
cut workings on stratified ore, both dipping away. from a body of trap which lies between.

L Trap. & Magnetic Oreo;
3 Limestone. 2 Ehale,
Seals.

%mﬂa

In the northern pit the ore dips 162 N, 550 W. The contact between the ore and the underlying trap has been
well exposed in the south side of the cut. Above the ore is a limestone-bed eonformable to it, about 12 to 15 feet
thick, and above that still is a conformable light-green, earthy shale. If it should prove that this shale belongs to
the Mesozoic sandstone, the ore is probably of the same age; but this shale has no resemblance to any of Mesozoic
age that the writer has seen, and it seems more probable that it corresponds to an overlying ore-stratum found in
some of the other mines, but here devoid of magnetite, ‘

The conformability between the ore, limestone, and shale points to their having a common geological age. The
Dody of the ore iy a black magnetite, interstratified with light-green slate, and containing pyrites, calcite, and
chalcopyrite. The upper layers pass from this into a crystalline marble with grains of magnetite, and these become
fewer as the limestone is approached, pointing to the deposition of the ore as a sediment in a shallow sea, which
gradually deepening, afforded the conditions for the formation of limestone. ‘

In the southern opening, about 300 yards from that just deseribed, the ore lies beneath a trap-dike, dipping
ahout 25° to the southeast. The foot-wall has not been reached. The ore is much oxidized and contains mueh
less pyrites than that from the northern cut. '

VoL Xv—=--15
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The structure of the entire depoéit is that of an anticlinal, broken through at the top of the arch by the trap. a
The following are the analyses of the samples taken from the ore on stock-pile at the two openings:

North cut. | South cut.

1424, 1425,

Per eent, | Per cent,

Motallic iron coevveiemnnavnnnns 43, 20 51,32
Phosphorag.. .oeeeeceanvniinn, 0. 027 0,025
Phosphorus in 100 parts iron .. 0. 060 0, 049

- ] b

The Cornwall mine is opened on an enormous deposit of magnetic ore, 4,500 feet in length from east to west
and 400 to 900 feet in width from north to south. On the west, north, east, and southeast it is bounded by a wall
of trgp; on the remaining south side, 3,200 feet in length, the ore disappears under the Mesozoic sandstone.

Two streams, flowing northward across the deposit, have cut it into three hills—Big hill on the cast, Grassy
hill on the extreme west, and Middle hill between. Big hill is 312 feet above the creek at its base; Middle hill, 98
feet; and Grassy hill, 78 feet (Rogers, Vol, IT, p. 719). ‘

Surronnded on the south, east, and north by converging walls of trap, the ore of Big hill lies in a basin like
the bowl of a spoon; a hole sunk at the western part of the Lill struck trap after passing through 30 feet of ore.
The southern rim of this basin sinks beneath the surface just west of Big hill, while the northern edge, notched ¢
by the little stream, reappears north of Middle hill, and again on the north and west of Grassy. The basin deepens
going westward from Big bill; east of Middle hill the trap was found in three holes sunk 134 feet, 179 feet, and 240
faet below the level of the creek, the deepest being neavest the sandstone on the south. On the western slope of
Middle hill o hole was sunk 325 feet through ore, and, according to Mr. J. T. Boyd, the engineer in charge, no trap
was fonnd. . ’

-The structure of the ore througbout the entire exposure is that of a stratified deposit. In Big hill the strata

r—'
&
- e
o e
. Contact hetween Magnetic Ore wrd Lrap
Irap Diyke, Big N1/ : Big HilL. Corravall, Fou
Fia. 60, I1c, 61,

are essentially horizontal, though in places the intrusion of small trap-dikes has disturbed the mass, and along the
sides the stratification is bent npward parallel to the great bounding walls of trap,

Tn Middle hill the dip is about 30° to the north, but it is much disturbed. A piece of the slate which occurs
interstratified with the ore is shown in the accompanying sketch:
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A The limestone, associated with the ore, ocenrs in isolated areas on Middle aid Grassy hills; there is none on
Big hill. Inthe accompanying section( Fig. 59) the principal occurrences of limestone are shown. Descending from
the trap and crossing the ore-deposit on Grassy hill, one comes upon the limestone apparently dipping 30° under the .
Ore toward the trap. Crossing the little knoll of limestone, it is seen conformably overlying the ore. Hence, this
limestone either lies in the ore, between two separate strata, or it lies upon the ore, and the apparent dipping under
is really a fault. Crossing the little brook to Middle hill, one finds a limestone near the foot of the slope. 1t ends
abruptly near a steep ascent to the top of the hill, which is here covered by pebbles of the decomposed red
sandstone; but south of the section-line a considerable area of the summit is formed of limestone, overlying the
highest ore. ' |

b Coming down to the southeast side of Middle hill, there is an outcrop of limestone, which appears, as on Grassy
hill, to Qip under the ore, but from beneath which the ore has been mined in a long drift.

Comparing this deposit with the very similar one at the Jones’ mine, and considering the large areas over which
the limestone lies above the ore, it seems probable that it was laid down upon it; that at Grassy hill o triaggular
prism of ore, bounded on the north and west by the fissures now filled with trap and on the southeast by a fault,
was carried up in the outhurst and placed in its apparent position above the limestone; and that a similar uplifted
aren forms the greater part of Middle hill, bounded on the west by a nearly north and-south fault, on the north by
the trap, and on the southeast by a fissure, partly located by the apparent dipping of the limestone under the ore,

At the foot of the eastern slope of Big hill, about 300 yards from the summit, is an old ore-pit, called the
«© ¢ Ilizabeth opening”. This ore lies east of the trap, which surrounds the deposit on Big hill, and it cannot be
asgeertained definitely whether the great dike extends all the way between the two ore-beds or not. The fragments
©on the surface indicate that it probably does, and that the Tlizabeth ore is a small pocket, separated from the main
DLody in the upheaval. ' '

A. mile still farther east is another old ore-pit, now caved in. Of it Professor Rogers says (Vol. IL, p. 720):

A small oro-pit, from which no ore is at present extracted, known as the Dover mine, iy situated 13 milo east of Cornwall. -The ore,
though of the magnetie variety, appears in frregular bunches and nests. No trap interjections are found in the vicinity. The deposib is
quite near the limestone, and is intermixed with sand and gravel.

It is much to be regretted that this deposit, apparently so distant from the trap elsewhere intimately associated
with these ores, cannot be carefully examined.

@l The Cornwall ores are represented by seven samples, two from Big hill, one from Grassy, and three of magnetite
and one of eopper ore from Middle hill. The latter represents the orve which is picked from the magnetite, in which
it oceurs in irregular pockets, and sold to smelting-works as it accnmulates:

Analyses of Cormwall oves.

1401, 1402, 1405, 1403, 1404, 1400, 1407,

Pey cend. | Percent. | Per cent. Per cent, | Percent, | Percent. Per cont.

Metalliciron...ccoovinnnevansnn 49.63 50, 93 50, 74 a6, 67 44. 56 [ R
- 1’1{:051)1101‘115 .................... 0. 013 0,017 Trace. 0. 011 0.019 0000 fevnvnniianas

Phosphoras in 100 parts ivon .. 0. 020 [T 0. 010 0. 043 0017 feveounnanne

Copper (not analyzed for Fo) ..|oeereiiaaoii]onacaiiian. I 11. 62

In the neighborhood of Reading, in Berks county, are two mines, opened on ores cssentially like that of
Qornwall, but in much more disturbed deposits. These are the Fritz Island mine, 1 mile south of Reading, in the
Schuylkill, and the Wheatfield mine, 7 miles sonthwest of Reading,

Amn attempt is made to indicate the character of the Wheatfield deposit in the accompanying section based on
approximate measurement by pacing across five of the seven ore deposits.
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1 TRAD, & MAGNETIC ORE AND LIMISTONE, 3 MESOZOIC RED SANDSTONE,

The strike is nearly north and south. The dip is about 400 to the west. Going westward from a low hill on
the east one crosses in 300 yards seven outerops of the Mesozoic red sandstene with the same number of marble-
and ore-beds apparently interstratified. The saudstone is metamorphosed to a dense guartzite, which at times
resembles the trap.  The ore occurs in irregular deposits Detween the marble and the over and underlying sandstone,
and in the marble itself; the latter is formed of angular fragments, readily distinguished by form and coloring
from the inclosing matrix of calcite; the whole mass is a breceia.
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Professor T.Sterry Hunt, speaking of the association of these magnetic ores with trap-dikes, says ( Transactions @
American Institute of Mining Engineers, Vol. IV, p. 323):

The Dillsburg ores are interposed in granular silicious rocks, and are associated in most cases with eraptive traps, not unlike those
of the Cornwall mine—a fact which has served to confirm the popular notion that these ore-deposits are in some way dependent upon the
eruptive rock. It is, however, found, in some cases where these traps cut aéross and interrupt the ore-deposit, that this is continued
unchanged on the farther sidte of the dike, and at Wheatfield, where similar ores are mined, these traps are wanting, although the miners,
firm in the conviction that trap-rock is an indispensable condition of a successful mine, maintain that the granular detrital quartzite,
with which the ore is hero interstratified, is itself a trap.

Undoubtedly the quartzite is not trap; but a body of trap appears to form the eastern boundarcy of the deposit,
and a very distinet dike cuts across the beds with a northeast and southwest course. Specimens from this dike
cannet be distinguished from those from Cornwall, Jones’, French Creek, Fritz Island, or Dillsburg. b

The Tritz Island mine is worked throngh an mchne, sunk, it is said, 275 feet from the surface in ore. The
body thus opened extends abeut 400 feet eastward under the Schuylkill, and 75 or 100 feet westward from the
incline; at both ends it is pinched out by the meeting of the hanging-wall and foot-wall, A small dike of trap runs
through the ore, dipping, conformably with it, toward the north, and sometimes expanding so as almost to cut it out.
Both walls are formed of a breccia indistinguishable from the marble at Wheatfleld, and ealled by the miners
“allsorts”. From the western end of this ore-body a drift was driven southward 90 feet into the foot-wall, and a
parallel deposit of ore found. This extends eastward from the cross-cut about 80 feet; its western limit has not
been reached. The hanging-wall is the “allsorts” that fills the space between the two veins, while the foot-wall
is an unbroken dike of trap. ¢

Two. samples were taken from the Wheatfield and Fritz Island mines: One from a car-load of Wheatfield ore
on the track, the other from 800 tons of Fritz Island ore at the Reading Iron Works., The analyses are—

Tritz Island. | Wheatfield,
1411, 1420.
Per cent Pey cent,
Metallic fron .....coevveennn... 41, 84 87.88
PhoSphOTUS. vanrerannennrennens 0, 029 0. 025
Phosphorus in 100 parts iven. .. 0. 069 . 0,000 P

After the Cornwall the most extensively worked of these deposits are those of Boyertown, There are hero
four distinet mines—the Pheenix, the California, the Warwick, and the Gable. The two former are worked by the
Pheenix Iron Company, of Pheenixville, the third by the Warwick Iron Company, of Pottstown, and the latter by
the owners,

I am much indebted to Mr. J. H, Hardin, superintendent for the Pheenix company, for maps and information;
o Mr, J, Fegley, superintendent of the Warwick mine, for the very recent map of the workings under his control;
and to Captain Polkenhorn, of the same mine, for assistance in making my observations.

The owners of the Gable mine permitted me to go through their workings, but I was unable to plat my
observations with the same aceuracy as in the other cases.

The Pheenix mines present the simplest structure. Two inclines, hmvm g an average slope of 46°, are sunk on €
the ore, between a, hanging-wall of Mesozoic red sandstone and a foot-wall of dark-gray limestone. Dl‘lftS, of which
only the lowest is shown ¢on the map, have been driven off on either side of the incline, and the ore removed by
stoping. The bed varies from 7 to 12 feet in thickness, and near the hanging-wall there is usually a selvage of
chloritic slate, which comes down in mining. The strike i3 quite vegular, about northeast and southwest, and the
beds have the apparent prospect of continuing indefinitely in either directionj just southwest of the lower incline
the bed is pinched out, however, and no exploration Las been made to ascertain whether it continues or not.

A shaft, known as Eckert’s, and not down on the mayp, was sunk a short distance northeast of the California
incline, and “ Eckert’s veiu” was opened by it. The Pheenix company owns part of the mineral right on this
“vein”, and the Californin incline was sunk through rock to develop it and ¢ Rhoades’ vein”, which was known
by surface workings. f

~ As will be seen from the map, the northeast drifts of the California mine reach the southwest end of Eckert’s
ore; while two long cross-cuts have been driven through limestone to Rhoades’ deposit. Ickert’s is like the
Phewnix in geological relations, but strikes nearly north and south, with a dip to the east.

Rhoades’ vein strikes at right-angles to the Pheenix, soucheast and northwest, and dips northeast; it has &
hanging-wall of limestone and foot-wall of {rap, and in this resembles the deposit opened by the Gable shafp; the
ores obtained from the two openings are algo very similar, and the differences of strike and dip are hardly sufficient
in so disturbed a corner to render it improbable that they belong to the same deposit.

The lowest working in the California mine, on Eckert’s vein, is 218 feet from the surface at the top of the
incline; the dip is about 45° toward the east, This drift is 240 feet from the Warwick shaft, measured on the



P9 "OLIL

Dpper Inoline.

Phoerie Mines.

LowerInedine.

MAP

OF TIHE

BOYERTOWN {RON MINES,
BERKS COUNTY, PA.

Mesozoic sandsione.

3 _Leirnestone.

.ﬁ[a‘yrwﬁc orea.

Fruplive rock.

Warrewick: Adis

LeFerts Veirn. =

Rrhovdes Veire.

Californic Afirne

=S BOT(YOM LEVEL.

J//E LE LEVEL.

0€3

SHLVLS dHLIND HHL J0 SHITLSAANI HNININ



CERTAIN MAGNETITES IN EASTERN PENNSYLVANIA. 231

mmap. Ore was fixst struck iu that shaft at a depth of about 400 feet, probably 425 fect below the top of the a
California incline. .

‘A dip of 339 to 40° would place a southern extension of Eckert’s vein in the position of that cut in the Warwick
slmfb. It does not follow that the oresbody is continnous from the Warwick workings up to the California drifts.
lu. tact, the tr:a.‘p which lies east of the Warwick shaft, and that penetrated in the long cross-cut toward the Gable
mine, render it very improbable that there is an undisturbed body of ore here; but it does seem probable that
the Warwick, the Eekert, and perhaps the Phenix beds, which all have a red sandstone hanging-wall and a
limestone foot-wall, ave disturbed portions of the same originally-connected bed.

A speeial map is herewith given of the Warwick mine (Fig. 65).

1t is opened in the most distnrbed portion of the belt, and the apparent development of two parallel ore-beds, I
together with the exceptioual fucilities afforded by the kindness of Captain Polkinhorn, led to careful study of it.
In the long drift on the widdle level, toward the south, there is a well-defined limestone foot-wall. The hanging-
wall of red sandstone is also uninterrupted; but between the two, and especially in the northern end of the mine,
the limits of the ore are very ill-defined. The wall is usnally mixed limestone and ore, and mining is left off simply
when the proportion of ore to limestone becomes too small to pay.

As the owners of the mine use their own produet the quality is kept at a high standard. )

Where the ore-body turns southward the upper bed of ore approaches the lower bed, and it will probably be
found that there is but ono extending southeastward, beyond the next turn in the Gable property. The variations
in the thickness of the ore-bed and the positions of the associated limestone, red sandstone, and trap are given in ¢
the accompanying special map.

Acceepting the inference that the Warwick, Eckert, and Phoenix deposits have originally formed parts of one
Led, though now disturbed and separated by “ pinches?, it is difficult to understand how the Gable and Rhoades
veins can ever have been part of that bed. \

The foot-wall of the Phewnix and the Ickert mines is apparently tilted, but otherwise a little disturbed, and
continuows stratum,  Away from the trap, which has confused the deposit near the Warwick shaft, the limestone
foot-wall is in that mine also well defined, The long cut driven from the Gable bed to the large deposit in the
south end of the Warwick mine passos through 175 feet of limestone, The same material lies uninterruptedly
between the Lekert and the Rhoades beds, Hence it seems highly probable that there are here two distinet
deposits of ore. ' With this in view, it would be intevesting to know the results of exploration north of the Pheenix d
mines. -

Turning to the other similar mines, one finds at Fritz island two beds with 90 feet of limestone between them.
But the deposit is so disturbed and the development is so insufficient, that this fact can hardly be accepted as
confirmatory evidence. At Wheatfield the ore lies above and below and in the limestone; but that deposit is also
too confused to base any judgment on.

I have already given my opinion, that the limestone at Cornwall was deposited above the ore now to be seen
there. If another bed has at any time existed it has apparently been eroded.

At Jones’ mine alone do we find the strata above the limestone undisturbed. The light-green shales conformable
to it resemble the slates clsewhere interstratified with the ore. 1t is possible that they represent a stratum here
locally 80 poor in iron that it has all been metamorphosed to a silicate; while at Boyertown the reducing action e
has resulted in the tormation of similar minerals, mingled with maguetic ore.

A very peculiar form of maguetite is not uncommon in the Warwick and Phenix mines, and oceurs frequently
in the Fronch creek and Ileopewell deposits. This ore has a black streak and is distinetly magnetic, but it is
crystallized in thin plates, having the appearance of micaceous specular ore. The immediate inference is that this
is a pseadomorpl, after specular ore. In Bluw’s Nachirag zu den Pseudomorphosen (1847, pages 100-102), he
describes pseudomorphs of magnetite, after siderite, specular ove, and limonite. In his Vierter Nachtrag (1879,
pages 11, 12) he mentions two other instances of pseandomorphism of magnetite after specular ore, and says of one
specimen: “The psendomorphs are iron-black, with metallic luster; are magnetic, and have a black streak.” The
deseription applies exactly to speeimens from Hopewell, French Creek, and Pheenix mines. In the latter several
hundred tons of ore of this character were found in a mass.

The occurrence of eruptive rock in the Boyertown mines is shown on the accompanying map; but the gr_ea,t
dike, which is exposed for half o mile southwest of Gable’s mine in the railroad cuts, is not mapped, as the writer
had neither time nor means for a careful survey of the surface-geology. ]

The trap, which forms the foot-wall of Rhoades and Gable’s ores, closely resex}lbles that of Cornwa'll; buty,
maeroscopically, there is but little similarity between it and the great dike above referred to. The latter is much
more coarsely erystalline, and possibly owes its lighter color and different appearance more to that fact than to
dlifference of composition. '
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The ores of the Boyertown mines are represented by six samples: One from Warwick, two from Gable, one a.
from Pheenix, and two from the California mine,
The analyses are:

GABLE. OALIFORNIA.
Warwick, Phenix,
New vein. | Old vein, Tckerts, | Rhoades,
1413, 1414, 1415. 1416, 1417, 1418,

Per cent. | Percent. | Percent. | Percent. | Percent. | Per cenl.

Metallic iron...cveeennnennnas 45.10 47.43 31.73 48,68 54, 97 37.67
TPhospliorns.. cuveeecececennenns % 069 0. 038 0, 049 0. 022 0. 037 0, 045 b

Thosphorus in 100 parts iron. .. 0,153 0. 080 0.103 0. 045 0. 007 0.119

The Dillsburg magnetites are very similar in many respects to those alveady described; their chemical
composition, associated minerals, and accompanying strata are essentially the same, but they differ in important
geologic particulars. The trap which occurs in the mines a mile east of Dillshurg overlies the ore, with sometimes.
a layer of Megozoic sandstone between it and the ore-bed ; the foot-wall is sometimes limestone, sometimes sandstone,
Hence the ores lie apparently more in the Mesozoie smudbtone, less distinetly beneath it than elsewhere.

Professor Frazer says of these ores (Report of Progress, Second Geological Survey of Pennsylvania, 1877, p. 317)

That they in their present state belong to the horizon of the Mesozoic series, and to no other, seems to bo beyond question; first,
hecause the same variety of that micaceous ore, which is so eminently characteristic of the deposits, can almost always be traced in any €
iron-mining locality of this formation from wassive plates filling more or less regular interstices between sand-rocks, altered mud-rocks,
traps, and shales; to scattered plates of the same ore spread slightly over the inner surfaces of joints and eracks in the sedimentary beds of
the above; second, nowhere else is an exactly similar series to be found.

The decision between Professor Rogers and Professor flunt on the one side, and Professor Frazer on the other,
must be decided by those whose thorough acquaintance with all the facts fits them to judge.

Three of the mines east of Dillsburg are represented by samples taken from the ore loaded onto the cars at the
depot. The analyses are:

Bell, Longnecker, | Underwood.
1432, 1488, 1434,
Percent. | Der cent. Per cent, ’ d
Metallic fron «ovevvenevnnvannns 80. 55 43, 63 44,10 : '
PhosphoTuB. v v ernsernunsinanns 0. 016 0. 016 0.018
Phosphorus in 100 partsiron... 0. 040 0. 037 0. 041

The facts which separate the French Creek and IHopewell mines from all the others examined have already
been referred to. The ores are bedded on gneiss; they are nob associated with stratified limestone.

The deposit opened in the French Creek No. 1 Shaft is a peculiar formation,

The ore-body measures about: 140 feet east and west by 70 feet north and south; the foot-wall, a dark-gray
fine-grained gneiss, is nearly vertical; the hanging-wall dips 60° to 70° toward the north, and consists of a fine
light-colored granite or gneiss, On the east o vertical wall of trap (?) euts the ore square off, while on the west a
wall of coarsely crystalline marble interrupts it, dipping 509 to the southeast, This marble incloses masses of ¢
granite, and is cut through by dikes of close-grained trap. IHalf a mile south of the mine a very large dike forms
part of a ridge and apparently extends some miles westward.

In Shaft No. 2, within 200 yards of No. 1, a bed of very similar ore but very irregular formation has been
developed. The dlp Liere varies from 90° to 30°; at the depth of 150 feet the ore-body is about 120 feet 1ong‘, and
vavies very greatly in thickness. The strike is nearly east and west, and the general dip northward, as in No. 1.

It seems probable thak these ores have formed part of one bed, that they have been separated in the eruption
of the trap, and that the peculiar form of the bed opened in No. 1is the result of two fissures, the one of which
filled with trap (?), the other with crystalline limestone. It should be stated, however, that the limestone of the
western wall is coarsely granular, and the crystals are without regular form, while in the ore-mass large well-
formed rhombohedra of caleite are very common, If the two have a common origin in erystallization from solution £
in thermal waters, which aceompaunied or followed the eruption of trap, the conditions of formation of the erystals.
have been essentially different. 7'

Two samples taken from the chutes at the two shafts represent the French Creck ores.

FRENCH CREER..

No, 1 Shaft, | No. 2 Shaft.
' ' 1491 1492,
Per cent, Per cent.
Metallic iTon «uveaeavmenanrnn 52, 04 50. 13
Fhosphorns..caeeveennevenena-. 0.933 0. 040
Thosplorus in 100 parts ivon. .. 0. 083 0. 092
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a In the neighborhood of Saint Mary’s post-office there are a number of old mines from which magnetic ores of
the character here described have been obtained for many years. Of these only the Hopewell was working in
July, 1881; the Saint Mary’s had lain idle for some time, and nothing could be seen of the deposits.

The old Hopewell workings were very extensive, both open-cut and underground; the ore dips 30° to G0°
between walls of gneiss, and was followed downward with inclines until a persistent trap dike, which cuts the bed
off, dipping in the same direction but with smaller inclination, was met with,

Hopewell Shaft No, 4 was working; this is sunk 150 feet throngh a coarse-grained gnems, and the ore-bed has
been followed 70 feet on a slope of 30°. The outerop of the trap lies parallel with the old workings, about 50 yards
south of them, the dike and ore both dipping northward.

b Tine specimens of magnetite crystallized in octahedra and of mfcaceous magnetic ore in arborescent forms were
obtained from this mine. The ore as shipped is represented by the following analysis:

Tlopowell
Shatt Wo. 4.
1423,
. Per cent.
Motallic PO vovier e rriiee e caciaavans 57,20
PhospHOTTE «vvunerianeercanecannenaeanann 0. 030
FPhosphoraa in 100 portairon.....oouanees.. 0,068
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