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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
UNITED STATES (GEOLOGICAL SURVEY,
D1visioN oF MINERAL RESOURCES,
Washington, D. C., September 1, 1899.

S1R: I have the honor to transmit the fifteenth annual report on the
mineral resources of the United States. It bears the title Mineral
Resources of the United States, 1898. As usual, it carries the statis-
tical record of the mineral development of this country to the end of
the calendar year concerned, in this case to December 31, 1898, and
contains in addition much descriptive matter collected while the sta-
tistical canvass was being finished. Much of the matter has found
prompt publication in accordance with the law providing for the print-
ing of each chapter as soon as completed.

In accordance with your instructions, the repert for the calendar
year 1899 is in preparation.

Very respectfully, your obedient servant,
Davip T. DAy,
Geologist in Charge.
Hon. CHARLES D. WALCoOTT,
Director, United States Geological Survey.

20 ¢EOL, PT 6——1 1






MINERAL RENOURCES OF THE UNITED STATE‘S,' 134,

Davip T, DAY, Chief of Division.

INTRODUCTION.

The arrangement and scope of this volume are practically the same
as in the fourteen volumes of the series, Mineral Resources of the
United States, which have preceded it. The object of the volume is to
record the developments in the mineral industries of the United States
since the last report. The reports should be consulted together. Every
chapter treated in this report, with the exception of that concerning
the mineral resources of Porto Rico, is a census of the industry as com-
plete as possible with the means at disposal.- The statistics of the pro-
duction of gold and silver, as usual, are the work of the Director of the
Mint, Treasury Department, and are accepted as official. The statis-
tics of the imports and exports of minerals, which form an essential
‘part of the volume, are obtained through the courtesy of the Chief of
the Bureau of Statistics, Treasury Department.

The totals given below will be found to differ somewhat from those
published on the chart showing the mineral products of the United
States from 1889 to 1898, and from the summary published in pamphlet
form. This is caused by the receipt of revised figures from special
agents in charge of the statistics of some of the more important
minerals.

ACKNOWLEDGMENTS.

Except as noted above and in a few isolated instances where some
other well-established agency already exists by which the statistics
are collected accurately, the figures are obtained direct from the pro-
ducers, and it is impossible to acknowledge here, otherwise than by
brief mention, the invaluable assistance which has been freely rendered
by them and the voluntary contributions of many local experts. The
names of the statistical experts who, acting under the authority of
the United States, have collected statistics from the producers are
given at the heads of the special chapters. The technical press,
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4 MINERAL RESOURCES.

besides affording much information concerning new mining enterprises,
has been largely drawn upon for prices, market reports, and new tech-
nical processes. '

As heretofore, the publication of thls volume has been antlclpated
to a great extent by the issuance in advance, in pamphlet form, of the
several chapters which compose it. Before the issuance of this volume
all of the chapters, except a few of the minor minerals, will have been
so given to the publie.

The following summary gwes the principal sta,tlstlcal information in
in this report.



SUMMARY OF THE MINERAL PRODUCTION OF THE
- UNITED STATES IN 1898.

GENERAL REMARKS.

Owing to the great variety in the units of measurement, the only
factor common to all the mineral products and the only means by which
the totals can be expressed is the value. The statistics presented in
the accompanying tables show that since 1880 the total value of the
mineral production of the United States has increased from $369,319,000
to $697,820,720 in 1898—nearly 90 per cent. The normal increase
deduced from this record of 19 years is at. the rate of $18,000,000
annually, but during the five years since 1893 the rate of increase has
been nearly $25,000,000 annually. While the normal rate of increase
may lie somewhere between these figures, the totals are marked by
great irregularities. From 1894 to 1895 the increase was nearly
$100,000,000, and in the following year the increase was only a little
over $1,000,000, while in the two years from 1892 to 1894 there was a
decrease, owing to the business depression, of over $121,000,000. From
1896 to 1897 the increase was about $8,000,000, about 1.3 per cent,
‘while from 1897 to 1898 the increase was $66,966,791, more than two
and one-half times the average annual increase from 1893 to 1898, and
a gain of nearly 11 per cent over the value of the product in 1897
($630,853,929). The total of $697,820,720 in 1898 was the largest ever
recorded in the history of the United States, exceeding that of 1892,
which held the record prior to 1898, by nearly $50,000,000. This great
increase in 1898 is due to a general increase all along the line of min-
eral products, all of the more important of these showing large increases
and almost every one showing some gain. The value of all metallic
products in 1898 was $343,400,955 as compared with $302,198,502 in
" 1897, a gain of $41,202,453. All of the metals except nickel made
large gains, copper, lead, zine, aluminum, and antimony reaching their
maximum in both production and value; but while the amount of pig
iron produced in 1898 was greater than in any other year, yet the
value of this product was considerably less than in 1890 or 1892, though
it increased $21,434,701 over 1897, this being more than one-half the
total increase in the metallic produets from 1897 to 1898, The non-
metallic products increased from $327,655,427 to $353,419,765, a gain of

) 5



6 MINERAL RESOURCES.

$25,764,338. The largest contributor to this gain was bituminous coal,
which increased from $119,567,224 in 1897 to $132,586,313 in 1898, a
gain of $13,019,089. The value of the anthracite, however, fell off
nearly $4,000,000. The other products showing important gains were
stone, petroleum, natural gas, and mineral waters.

In presenting these statistics unnecessary duplication has been
avoided. The coke product discassed in the following pages, amount-
ing to over 16,000,000 short toms, with a value of approximately
$25,000,000, is excluded from the tabulation, as the quantity and value
of the coal used in its manufacture is included in the statistics of coal
production. Similarly, white lead, red lead, and litharge, whose aver-
age aggregate value for the past ten years has exceeded $10,000,000,
are not given in the table, the base from which they are made being
included in the output of pig lead. Zine oxide or zinc white, made
direct from the ores and consequently not included in spelter produc-
tion, is tabulated. The product of pig iron and its value are given in
the tabulation as the best means of presenting the statistics of pro-
duction in the first marketable condition. The value of brick and
pottery clays rather than the value of the manufactured products is
embraced in the tabular statement, although the statistics of brick,
tile, and pottery production are presented in detail in the report. Infla-
tion of valuation and all unnecessary duplication are thus avoided.

METALS.

Iron and steel.—The year 1898 proved to be another record breaker
in the production of pig iron, 11,773,934 long tons being made in that
year as compared with 9,652,680 in 1897, the largest output up to that
time. This is an increase of 2,121,254, or nearly 22 per cent. Large
as was the increase in product in 1898 as compared with 1897, it was
not so large as the increase in 1895 over 1894. In 1894 the product
was 6,657,388 tons and in 1895 it was 9,446,308, an increase of nearly
42 per cent. In 1897 the increase was 1,029,553 tons, or 11.94 per cent
over 1896, and while the quantity was greater than in any other year
up to that time, the value ($116,557,000) was $34,643,410 less than that
of the product in 1890, which was the year of maximum value, though
the product in 1890 was only 9,202,703 tons, or 2,571,231 tons less than
in 1898, The average value per ton of pig iron increased from $9.85
in 1897 to $9.90 in 1898. This is the first rise in value per ton noted
for some years, the average per. ton being: 1895, $11.14; 1896, $10.47; °
1897, $9.85.

‘The production of Bessemer steel ingots was 6,609,017 tons, as com-
pared with 5,475,315 tons in 1897, 3,919,906 tons in 1896, and 4,909,128
in 1895. The production was more than double that of 1893.

The total production of open-hearth steel in 1898 was 2,230,292 long
tons, against 1,608,671 tons in 1897, an inerease of 621,621 tons—over
38 per cent.
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Iron ores.—The value of the iron ores mined in the United States in
1898 was $22,060,857, as compared with $18,953,221 in 1897, a gain
of $3,107,666, thus nearly attaining the value in 1896, when it was
$22,788,069. There was also a gain in the product of 1,915,670 long
tons, or from 17,518,046 long tons in 1897 to 19,433,716 tons in 1898,
The average price per ton in 1898 was $1.14, as compared with $1.08
in 1897 and $1.42 in 1896. :

Gold.—The product continued to increase, and in 1898 was valued at
$64,463,000, as compared with $57,363,000 in 1897. In 1896 it was
$53,088,000.

Silver.—The coining value of the silver product in 1898 was
$70,384,485, or a commercial value of $32,118,420; in 1897 the coining |
value was $69,637,172, and the commercial value $32,216,000. This is
an increase in 1898 of $747,313 in the coining value and a decrease of
$197,580 in the commercial value., The product increased from
53,860,000 ounces in 1897 to 54,438,000 ounces in 1898. In 1896 the
product was 58,834,800 ounces.

Copper.—The copper industry continues to be in a flourishing condi-
tion. The product in 1898 was 526,512,987 pounds, valued at
$61,865,276, the greatest product and value ever recorded, 494,078,274
pounds, valued at $54,080,180, having been produced in 1897. The
average price per pound in 1898 was 11.756 cents; in 1897 it was 11
cents, and in 1896 it was 10.5 cents. The actual scarcity of copper,
with its accompanying rise in price and its enormous expansion of’
stock speculation, did not develop until the end of the year, and did
not affect the returns for 1898, Nor is the great activity in the location
of new copper mines apt to add materially to the copper product of 1899
on account of the time required to open copper properties and provide
reduction plants. '

Lead.—The lead product increased from 212,000 short tons in 1897
to 222,000 tons in 1898, which is the maximum output of this metal in
the United States. The value also increased from $14,885,728 in 1897
to $16,650,000 in 1898, ‘

Zinc.—The production of zine also increased to 115,399 short tons,
valued at $10,385,910, from 99,980 short tons, worth $8,498,300, in 1897,
This, too, is the largest product recorded for this country.

Quicksilver.~The production of this metal, which declined in 1897,
shared the generally improved conditions in the mineral industries,
increasing from 26,648 flasks in 1897 to 31,092 flasks in 1898. The yalue
increased from $993,445 in 1897 to $1,188,627 in 1898. The value per
flask in 1897 was $37.28; in 1898 it was $38.23.

Aluminum.—The production of aluminum also made a notable gain
in 1898 over 1897. The product in 1897 was 4,000,000 pounds, valued
at $1,500,000, and in 1898 it was 5,200,000 pounds, valued at $1,716,000.

Antimony.—The total amount of metallic antimony produced in 1898
was 1,120 short tons, as compared with 756 short tons in 1897. The
value of the 1898 product was $184,050 and in 1897 it was $109,655.
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This total includes the antimony derived from imported ores, about 80
_per cent being so obtained. The amount of antimony ore mined in the
United States in 1898 wag 697 short tons, all of which came from the
far West.

Manganese ore.—The production in 1898 was the largest since 1891,
but while showing an increase of about 44 per cent over 1897 (from
11,108 long tons to 15,957 long tons) the output last year was barely
two-thirds of that in the three years 1889, 1890, and 1891, The value
of the product in 1898 was $129,185, against $95,505 in 1897.

Nickel.—The production of nickel declined sharply from 23,707 pounds
in 1897 to 13,411 pounds in 1898. The domestic production is insig-
nificant as compared with the consumption, the market being supplied
chiefly from Canada.

FUELS.

Coal.—The combined product of anthracite and bituminous coal in
1898 amounted to 196,405,953 long tons, equivalent to 219,974,667 short
tons, an increase of 9% per cent over the product of 1897, which was
178,769,344 long tons, or 200,221,665 short tons.” The actual increase
in 1898 as compared with the preceding year was 17,636,609 long tons,
or 19,753,002 short tons. The value of the product increased a little
less than 5 per cent, from $198,869,178 to $208,000,850. This enormous
production in 1898 made that year the banner coal-producing year in the
history of the United States, as 1897 had been up to that time. The
increased production in 1898 was almost exclusively of bituminous coal.
There was an increase of 688,361 long tons in the output of anthracite
coal, but of this increase 470,154 long tons was increased consumption
at the collieries, so that the marketed product indicated an increase of
only 218,207 long tons. In addition to this practically stationary con-
dition of the anthracite production, the value of the anthracite product
in 1898 was $3,887,417 less than the slightly smaller output of the pre-
ceding year. The average annual production of anthracite coal in the
last five years has been equivalent to 48,261,000 long tons, showing
that the product in 1898 was about 600,000 long tons less than the
average of the last five years. On the other hand, the production of
bituminous coal increased from 131,794,630 long tons, or 147,609,985
short tons, to 148,742,878 long tons, or 166,592,023 short tons, a gain of
12.86 per cent. The actual increase in tonnage was 16,948,248 long
tons, or 18,982,038 short tons, with an increase in value of practically
$13,000,000, For many years prior to 1898 the demand for bituminous
coal has been less than the supply, and operators have consequently
had to contend with a surfeited market. In 1898 these conditions were
reversed, and instead of struggling to obtain new markets for their
coal or endeavoring to hold the old ones, operators were for a great
deal of the time unable to fill their orders promptly. This condition
was not due to the extraordinarily cold weather, but almost entirely to
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the demand for fuel in the iron and steel making and other industrial
enterprises, the demand for coal being as steady throughout the summer
as during the winter months. Demand for labor was so great in other
branches of the industry that in many cases operators found it difficult
to secure a sufficient number of miners and laborers to carry on their
work. Notwithstanding this condition of affairs, however, the average
price per ton received for bituminous coal in 1898 shows a decline from
81 cents in 1897 to 80 cents in 1898, this being a continuation of the
period of decline in prices which has extended from 1887 to the close
of 1898. The only cause which may be assigned for this rather anom-
alous condition of affairs is that the economies which have been forced
upon producers during the preceding ten years have enabled the
operators to produce coal at less cost to the consumer and at the same
time at profits to themselves. Unquestionably the introduction of
coal-cutting machinery in the bituminous coal mines of the United
States has had much to do with this decreased value, and one of the
striking features of the bituminous coal-mining industry in 1898 was
the phenomenal increase in the product by the use of machines, this
factor increasing from 22,649,220 short tons in 1897 to 32,413,144 short
tons in 1898 and representing something more than 50 per cent of the
total increase in the production of bituminous coal. Another factor
which bears upon the decrease as shown in the average price is the
increased production by the larger mining properties as compared with
the smaller ones, the former being equipped with labor-saving machin-
ery and consequently being able to produce and sell coal at a less
figure. The increased production of the cheaper coal would have a
tendency to lessen the average price for the State, whereas in reality
there may have been no actual decline in the value at any one mine.
In’'discussing the produection of antbracite and bituminous coal, the
anthracite product of Colorado and New Mexico, the semianthracite
product of Arkansas and Virginia, and the lignitic coals of Colorado,
North Dakota, California, Oregon, and Texas, and semibituminous, can-
nel, splint, and block coals are included in the bituminous product.
Out of the thirty States which contributed to the production in 1898
there were twenty-two in which the output was the largest on record.
The total product of anthracite and bituminous coal in 1898 was a little
more than three times that of 1880, the first year covered by this series,
Coke.—In the production of coke, as in the production of coal, the
year 1898 was one of unprecedented activity, the output in that year
amounting to 16,047,209 short tons, an increase from 13,288,984 short
tons in 1897, and equivalent to an increase of 2,713,494 short tons, or a
little more than 20 per cent over the output in 1895, which was the year
of largest previous production. This increase in the manufacture of
coke in 1898 may be traced directly to the impetus given to the iron
and steel working industries during last year. The actual increase in
1898 over 1897 was 2,758,225 short tons, of which practically 1,700,000
tons were in Pennsylvania, and of this increase in Pennsylvania,
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1,450,000 tons were in the increased output from the Connellsville
region alone. The production of West Virginia, which is the second
largest producing State, was 1,925,071 short tons, an increase of
452,405 short toms, or 30.72 per cent over that of 1897, Alabama
increased its production from 1,443,017 short tons to 1,663,020 short
tons, a gain of 220,003 short tons, or 15.25 per cent. Virginia’s pro-
duction increased 50 per cent, from 354,067 short tons to 531,161 short
tons. Colorado (including a small amount from Utah) increased from
342,653 short tons to 474,808 short tons, a gain of 132,155 short tons,
or 38.6 per cent. The production increased in 12 States and decreased
in 8 States, but the aggregate of the decreases in the 8 States was less
than 50,000 tons.

Petroleum .—The production of crude petroleum decreased from
60,475,516 barrels in 1897 to 55,364,233 barrels in 1898, a loss of
5,111,283 barrels, while the value increased $3,319,287, from $46,87 4,072
in 1897 to $44,193,359 in 1898, indicating a healthy recovery in 1898
from the depressed prices of the preceding year.

Natural gas.—With the gradual exhaustion of supply, the production
of natural gas continues to decrease in amount, but as a result of the
higher prices set by producers the value mcreased from $13,826,422
to $15,296,813 in 1898.

7

STRUCTURAL MATERIALS.

Stone.—The total value of stone of all kinds increased from $34,667,772
in 1897 to $36,607,264 in 1898. All kinds of stone participated in this
increase execept marble, which showed a slight decline from the 1897
figures.

The exports of slate continue to increase in value, rising from
$266,385 in 1896 to $780,112 in 1897, and $1,370,075 in 1898,

COlays.—The value of the clays produced and used in 1898 is esti-
mated to be $10,000,000. Thisis divided into—brick clays, $9,000,000;
all other clays, including that for pottery, paper manufacture, etc.,
$1,000,000. The fact that nearly all brick and tile makers use their
own clay makes it extremely difficult to arrive at the value of this raw
material. The value of the clay products, including pottery, in 1898
was $71,597,380 as compared with $62,359,991 in 1897, an increase of
$9,237,389, or 14.81 per cent.

Cement.—The Portland cement product increased from 2,677,775 bar-
rels in 1897 to 3,692,284 barrels in 1898, a gain of 1,014,509 barrels, or
37.9 per cent. The value increased from $4,315,891 to $5,970,773, a
gain of 38.34 per cent. Since 1896 the annual increase of production
has been mere than a million barrels of Portland cement, and the pros-
pects of this increase being continued and even exceeded are good.

The naturalrock cement production showed an increase from 8,311,688
barrels in 1897 to 8,418,924 barrels in 1898, while the value increased
from $3,862,392 in 1897 to $3,888,728 in 1898,




SUMMARY. 11

ABRASIVE MATERIALS.

Milistones.—The value of the production in 1898 was almost identical
with that of 1897, being $25,934, as against $25,932 in the former year.

Grindstones.—This product showed amarked increase, or frotn $368,0538
in 1897 to $489,769 in 1898, an increase of $121,711, or 33 per cent, and
the largest product recorded in the last ten years. The value of the
production in 1898 was more than twice that of 1895.

Corundum and emery.—The combined product of corundum and
emery nearly doubled, increasing from 2,165 short tons in 1897 to 4,064
tous in 1898. The value increased in even greater proportion, or from
$106,574 in 1897 to $275,064 in 1898, For the three or four years pre-
ceding 1898 this product had shown but little change.

Oilstones.—The value of this product increased from $149,970 in 1897
to $180,738 in 1898. In 1896 it was $127,098. This product continues
to be almost exclusively under the control of one firm.

Infusorial earth.—The production showed a decline from 3,333 tons,
worth $22,835, in 1897, to 2,733 tons, valued at $16,691,in 1898. Included
in these figures is the product of tripoli from Virginia.

Garnet.—The garnet product in the United States for abrasive pur-
poses increased from 2,554 tons in 1897, worth $80,853, to 2,967 tons in
1898, valued at $86,850.

CHEMICAL MATERIALS,

Phosphate rock.—Continuation of the exploitation of the phosphate
rock deposits of Tennessee largely increased the produection in that
State in 1898 as compared with 1897, the totals for the two years being
128,723 Jong tons in 1897 and 308,107 long tons in 1898. . The industry
in Florida has grown entirely out of the speculative stage and is now
being conducted upon conservative lines. The production in 1898
amounted to 600,894 long tons as compared with 552,342 long tons in 1897,
The South Carolina product amounted to 298,610 long tons of land
rock and 101,274 long tons of river rock in 1898, against 267,380 long
tons of land rock and 90,900 long tons of river rock in 1897. The total
product for the United States amounted to 1,308,385 long tons in 1898 as
compared with 1,039,345 long tons in 1897. The aggregate value in 1898
amounted to $3,453,460 against $2,673,202 in 1897, The average price
per ton for all kinds of rock increased from $2.57 in 1897 to $2.64 in 1898,

Gypsum.—The total product of gypsum in 1898 was not materially
different from that of the preceding year, the output of crude material
for the two years being 288,982 short tons in 1897 and 291,638 short
tons in 1898. There was a slight decline in value, from $755,864 in 1897
to $755,280 in 1898, the decline in value being due principally to the
competition for trade in calcined plaster or stucco. In determining the
value the product is taken in its first marketable condition, that is to
say, the amount sold crude is taken at its value crude. The value of
land plaster is given for the ground fertilizer and the value of stucco
or calcined plaster is given for the calcined product.
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Salt.—The production of salt in the United States was the largest
ever obtained, amounting to 17,612,634 barrels of 280 pounds, as com-
pared with 15,973,202 barrels in 1897 and 13,850,726 barrels in 1896,
each of these three years having the largest production up to that
time. The increased production in 1898 was accompanied by an
advance ,of 15 per cent in prices, the total value increasing from
$4,920,020 in 1897 to $6,212,55¢4 in 1898. The average price per bar-
rel received by producers in 1898 was 335.3 cents net, the best figure
obtained since 1894, when the average price was 364 cents net per
barrel. The principal item of interest in connection with the salt
~ industry in 1898 was the formation of the combination among the pro-
ducers in the Warsaw district of New York and the active exploitation
of the rock salt mines of Louisiana.

Bromine.—This product was practically the same in 1897 and 1898,
being 487,149 pounds in the former year and 486,979 pounds in 1898, a
decline of only 170 pounds. The value showed a decline from $129,094
in 1897 to $126,614 in 1898, a loss of $2,480.

Borar.—The product was the same in both 1897 and 1898, viz,
16,000,000 pounds. The value, however, was slightly greater in the latter
year, or $1,120,000 as compared with $1,080,000 in the former year.

Fluorspar.—The production, which showed a decline in 1897 with an
output of 5,062 short tons, increased in 1898 to 7,675 tons, surpassing
any year since 1893, when the output was 12,400 tons. The value
increased in even greater proportion than the product. In 1897 it was
$37,159, while in 1898 it was $63,050, an increase of $25,891, or 69.68
per cent. The product increased 2,613 tons, or 51.62 per cent.

Sulphur.—The mines in Louisiana continue idle, and the production
in 1898, all of which was from Beaver County, Utah, amounted to 1,200
short tons, valued at $32,960, as compared with 2,275 short tons, worth
$45,690, in 1897. Prospecting work in the sulphur deposits in Texas
continues, but such exploitation work as has been accomplished has
not resulted in any marketable product. .

Pyrite.—The production of iron pyrite for its sulphur contents in the
manufacture of sulphuric acid continues to increase with a demand in
1898 fully up to and at times in excess of the supply. The production
amounted in 1898 to 193,364 long tons, worth $593,801, as compared
with 143,201 long tons, valued at $391,541, in 1897. The displacement
of sulphur by the use of iron pyrite in the manufacture of sulphurie
acid has shown a remarkable increase in the last few years, the
amount of sulphur displaced by pyrite in 1898 being considerably more
_ than double what it was in 1891, seven years before.

- PIGMENTS.

Metallic paint. -—Excluswe of mortar colors, the amount of hemaitite
iron ore ground and'used as pigment in 1898 was 20,972 -short tons,
valued at $263,979, against 16,699 short tons, valued at $187,694, in
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1897, The production of mortar color decreased from 8,237 tons in 1897
to 7,107 tons in 1898, The value of the mortar color produced in 1898
was, however, only slightly less than that of the preceding year.

Ocl.er, umber, and sienna.—The production of ocher in 1898 was 11,963
short tons, a decrease from 14,006 tons in 1897, and the value likewise
declined from $162,764 to $12 3 832, Includmg the production reported
as Spanish brown from Maryland the production of umber in 1897 was
1,080 tons, and in 1898, 1,177 tons. The Spanish brown included in this
product amounted to 600 tonsin 1897 and 640 tons in 1898; the aggre-
gate value declined from $11,710 in 1897 to $8,285 in 1898. The pro-
duction of sienna increased from 620 to 689 tons, with a slight variation
in price.

Venetian red.—The production of this pigment in 1897 was phenome-
nal, being more than three times that of 1896 and amounting to 13,603
short tons. The output in 1898 was somewhat less, amounting to 10,271
tons, with a decided decline in value induced doubtless by the heavy
production of the preceding year.

Zince white—The consumption of zinc oxide as a basis for white and
colored pigments continues to increase, the amount of this material
produced in 1898 being 33,000 short tons, valued at $2,310,000, against
25,000 short tons worth $1,750,000 in 1897.

Barytes.—The production of barytes or heavy sparin 1898 was about
20 per cent in excess of that of the preceding year, and amounted to
31,306 short tons, valued at $108,339. This is the largest production,
both in amount and value, since 1892,

White lead.—The production of white lead in oil decreased 4,559,309
pounds, from 157,596,111 pounds in 1897 to 153,036,302 pounds in 1898.
The value decreased $560,000. This decrease was made up by a larger
production of dry white lead, the output of which was 39,058,581
pounds in 1898, against 33,720,684 in 1897, a gain of 5,337,897 pounds,
but with an increase in value of only $283,345. The combined
product amounted to 192,094,883 pounds in 1898, a net increase of
778,088 pounds over 1897, but with a decrease in the total value of
$276,193. Importations declined 50 per cent.

Red lead.—This mineral includes the red lead used in glass making
and in smelting works. The output increased from 15,317,199 pounds,
valued at $731,312, in 1897, to 18,435,016 pounds, worth $917,5621, in
1898. Imports fell oﬁ‘ 50 per cent.

Litharge.—Production increased in somewhat larger proportion than
that of red lead, from 13,266,322 pounds in 1897 to 18,176,591 pounds
in 1898, with a proportionate increase in value. Imports are insignifi-
cant and were slightly less in 1898. Litharge used for smelting pur-
poses is included in the production.

Orange mineral,—Production increased from 901,560 pounds, valued
at $55,468, in 1897, to 1,462,715 pounds, worth $97 873, in 1898, the
increase in domestic production taking the place of impor_ted litharge,
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the imports showing a decrease of about the same amount, from
1,486,042 pounds to 795,116 pounds.

Cobalt oxide.—The production decreased from 19,520 pounds, valued
at $31,232, in 1897, to 7,848 pounds, worth $11,772, in 1898.

MISCELLANEOUS.

Fuller's earth.—This mineral is one of the few which showed a decline
in 1898, the product in that year being 14,860 short tons, worth $106,500,
as compared with 17,113 short tons in 1897, valued at $112,272. The
product continues to come almost entirely from Florida.

Precious stones.—The value of the product increased from $130,675
in 1897 to $160,920 in 1898, an increase of 23.15 per cent. The prinei-
pal features of the year were the finding of rock crystals in California
which almost equal the Japanese and the successful cutting of these,
as large as 7 inches in diameter, in this country; the increased output
of the Montana sapphires; the continued output of the New Mexico
turquoise mines; the finding of tourmalines in Maine and Connecticut;
the large increase in imports of diamonds; and the increase in the dia-
mond-cutting industry in the United States.

Mica.—The sheet-mica product continued to increase, rising from
82,676 pounds in 1897 to 129,520 pounds, a gain of 56.66 per cent in
1898, which is the largest product since 1885, The value increased,
though not in the same proportion as the product. It rose from $80,774
in 1897 to $103,534—$22,760—or 28.18 per cent. In addition there were
sold 3,999 tons of scrap mica for use in the manufacture of lubricants,
wall papers, boiler coverings, etec., valued at $27,564, as compared w1th
740 tons in 1897, valued at $14, 452

* Feldspar—This showed a slight gain, or from 11,175 long tons in
1897 to 12,000 tons in 1898, while the value declined from $43,100 in
1897 to $32,395 in 1898,

Flint.—This is chiefly ground quartz. The product increased from
11,952 long tons in 1897 to 19,130 long tons in 1898, or 60 per cent.
The value increased from $26,227 in 1897 to $42,670 in 1898, a gain of
$16,443, or 62.7 per cent.

Agphaltum.—Under the general head of asphaltum is included the
numerous varieties of bitumens or hydrocarbons occurring in the
United States and which are not discussed in connection with petro-
leum. These varieties include the hard and liquid asphaltum and the
sandstone and limestone impregnated with bitumen, commonly known
as bituminous sandstone and bituminous limestone, or bituminous rock.
The aggregate product of the several varieties in 1898 amounted to
76,337 short tons—an increase of 392 tons from the 75,945 tons pro-
duced in 1897. The value also increased from $664,632 in 1897 to
$675,649 in 1898. The value of the product in 1898 was the largest
ever recorded. There were two other years—1892 and 1896—when the
amount of the product exceeded that of 1898.
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Asbestos.—The production was in both 1897 and 1898 limited to two
States—California and Georgia—and, considered with the domestic con-
sumption, is insignificant. The total production in 1898 amounted to 605
short tons as against 580 short tons in 1897. The value of the produc-
tion in 1898 was $10,300, and in 1897, $6,450. The value of the asbes.
tos imported into the United States, most of which was from Black
Lake and Thetford, in Canada, amounted in 1897 to $268,264, and in
1898 to $300,533.

Graphite—The production of crystalline graphite in 1898 amounted
to 2,360,000 pounds in its first marketable condition, and the amount of
amorphous graphite and graphitic coal was 890 short tons, these figures
being against 1,254,402 pounds and 1,108 short tons in 1897, The aggre-
gate value of the productlon in 1898 was $75,200, as against $54,277 in
1897.

Soapstone.—The industry in 1898 was marked by a slight increase in
production and a decided decrease in value. The output amounted to
22,231 short tons in 1898, valued at $287,112, as against 21,923 short
tons in 1897, valued at $365,629. The production has not varied mate-
rially within the last six years, having ranged during this time between
21,071 and 23,144 tons, a difference of less than 10 per cent. The value
has varied from $255,067 to $401,325, each year showing considerable
fluctuations, this being due principally to the condition in which the
material was sold, the values being placed upon it in its first market-
able condition.

Magnesite.—This made proportionately quite an advance in value,
from $13,671 in 1897 to $19,075, or $5,404, or about 40 per cent. The
quantity produced increased from 1,143 short tons to 1,263 tons, a gain
of 120 tons, or about 10.5 per cent. This product, as heretofore, comes
entirely from California.

Mineral waters.—These showed an increase from 23,255,911 gallons
sold in 1897, valued at $4,599,106, to its maximum quantlby and value
in 1898 of 28,853,464 ga,llons sold, worth $8,051,833. This is an
increase of 5,597,553 gallons, or about 24 per cent, while the value
increased $3,546,213, or 75.07 per cent. _

Limestone for iron flux.—This product naturally increased with the
iron product and rose from 4,247,688 long tons in 1897, valued at
$2,124,000, to 5,275,819 tons in 1898, worth $2,638,000. This is an
increase of 24.20 per cent in both product and value.

Baurxite.—The product in 1898 was 25,149 long tons, worth $75,437,
as compared with 20,590 long tons in 1897, valued at $57,652, an
increase of 4,559 tons and $17,785 over 1897, or of about 22 per cent

,in quantity and 31 per cent in value.

Monazite.—This product made the largest proportionate gain, or from
44,000 pounds in 1897 to 250,776 pounds in 1898, an increase of 470 per
cent, while the value rose from $1,980 in 1897 to $13,542 in 1898, a gain
of 584 per cent.
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Mineral producis of the United

ORI WD

1897.
Produects.
Quantity. Value.
METALLIC.

Pig iron (spot value) .................. sessscecasesa..long tons.. 9, 652, 680 $95, 122, 299
Silver, coining value. troy ounces.. 53, 860, 000 69, 637, 172
Gold, coining value.....c.eeenieieaiaiciie it do.... 2,774,935 57, 363, 000
Copper, value at New York City ---pounds.. 494,078,274 54, 080, 180
Lead, value at New York City . ..short tons.. 212, 000 14, 885, 728
Zine, value at New York City..cooeceeiensenenn oo, do.... 99, 980 8, 498, 300
Quicksilver, value at San ¥rancisco .. ..flasks 26, 648 993, 445
Aluminum, value at Pittsburg ....... pounds.. 4,000, 000 1, 500, 000
Antimony, value at San Francisco ... short tons.. 756 109, 655
Nickel, value at Philadelphia ...... ...pounds. . 23,707 7,823
B R do.... NOne. jeeeeeeameaana. .
Platinum, value (crude) at San Francisco..... .....trOy ounces.. 150 . 900

Total value of metallic produets ... .o feeaaiiiiiiiils 302, 198, 502

NONMETALLIC (SPOT VALUES),

Bituminous ¢o0al ceeeeveiiii it it iireean .short tons.. 147, 609, 985 119, 567, 224
Pennsylvania anthracite. . ..long tons.. 46,974, 714 79, 301, 954
Stone . .......ooociaaan. ° 84,667,772
Petroleum....... 40, 874, 072
Natural gas.... 13,826, 422
Brick elay.....oco... 8,000, 000
Clay (all other than brick) - ...oonienei i iieee e eeccaeaaas 1, V00, 000
CemMEeNt . o e et et eomca oot iaaaa i aeeaaeeaaaann .. , 989, 463 8,178, 283
Mineral waters .. ..gallons sold.. 23, 255, 911 4,599, 106
Phosphate rock~ ..long tons.. 1,039, 345 2, 673, 202
Salt ..l ...barrels.. 15,973, 202 4,920, 020
Limestone for iron flux ... R long tons 4, 247, 688 2, 124, 000
Zinc white . ........... ... . -.short tons.. 25, 000 1,750, 000
Gypsum.. s feeaeccctaccenaaas do.... 288, 982 755, 864
Borax ..o ..pounds.. 16, 000, 000 1, 080, 000
Mineral paints . .short tons.. 60, 9. 95, 793
Grindstones ... 368, 058
Fibrous talc.. 396, 93
Asphaltum................ 664, 632
Soapstone. ... 365, 629
Precious stones 130, 675
Pyrite ..ol ..long tons.. 391, 541
Corundum and emery . -.short tons.. 3 106, 574
Oilstones, et¢ .......... e 149, 970
Garnet for abrasive purposes. 80, 853
Mica 80,774
2t scrap, tons. ... 740 14, 452
Barytes (rude) ooouoveeeriniiia i icaeaaaa- short tons.. 26, 042 58,295
Bromine ....... --..pounds.. 487,149 129, 094
Fluorspar .. -short tons.. 5,062 37,159
Feldspar ..... long tons.. 11,175 43,100
Manganese Ore.....c.cueeeeenecnneencecnnn ....do.... 11,108 95, 505
B0 RO T D 11, 952 26, 227
MOnAZItE. e e ereiieieenraeaaeaienaere e aiaaaaaaa i .poul).in)ds. . 1 2%4, 08(2) 1,980

s crystalline, lbs... , 264, 4
Graphite...oooomennniaiieeans amorphous, tons. . 1,108 } 54,277
BaUxite. . vereit it ccaat et caeraaas long toms.. 20, 590 57, 652
Sulphur........ ..short tons.. 2,275 5
Fuller's earth.. d

7 o R

Infusorial earth and tripoli
Pumice stone............

long tonms..
...pounds..

Qzocerite, retined..........oooiieii i d
Total value of nonmetallic mineral products‘. ..............
Total value of metallic products...................
Estimated value of mineral products unspecified..........

Grand total.......... ... .o0 et renaceanaaaa.

327, 655, 427
302, 198, 502
1, 000, 000

630, 853, 929
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1898.

Increase or decrease in 1898.

Per cent of increase or

decrease.
Quantity. Value, Quantity. Value. Quantity. Value.
11,773, 934 $116, 557, 000 + 2,121,254 +$21,434, 701 21.97 22.53
54,438, 000 70,384, 485 + 578,000 + 747,313 1,07 1.07
3,118, 398 64, 463, 000 4 343,463 + 7,100, 000 12.38 12.38
526, 512, 987 61, 865, 276 432,434,713 4 7,785,096 6.56 14,40
222, 000 16, 650, 000 + 10, 000 + 1,764,272 4.72 11.85
115, 399 10, 385,910 + 15,419 + 1,887,610 15.42 22.21
31,092 1,188, 627 , 444 + 195, 182 16. 67 19. 65
5,200, 000 1,716, 000 + 1,200, 000 + 216, 000 30 14.40
1,120 184, 050 + 364 + 74,395 48,15 67.84
13,411 4,694 — 10, 296 - 3,129 43.43 40
B T N PP,
225 1,913 + 7% -+ 1,013 50 112. 56
.................. 343,400,955 |..ciuenennii oo + 41,202,453 |.......uennen 13,63
166, 592, 023 132, 586, 313 +18, 982, 038 -+ 13,019, 089
47,663, 075 75, 414, 537 + 688,361 — 3,887,417
............ 36,607,264 |-eeecncnanrnn..| + 1,939 492
55, 364, 233 44,193, 359 — 5,111,283 + 8,319,287
e 15,296, 813 |.. + 1,470,391
+ 1,000, 000

12,111, 208 + 1,121, 4+ 1,681,218
28, 853,464 8,051, 833 + 5,597,553 -+ 3,546,213
1,308, 885 3, 463, 460 + 269,540 + 780, 258
17,612, 634 6, 212, 554 + 1,639, 432 + 1,292,534
5, 275, 819 2, 638, 000 + 1,028,131 + 514,000
33, 000 2,310, 000 + 8,000 + 560, 000
291, 638 755, 280 + 2,656 —_— 584
16, 600, 000 1,120,000 |.oovneenannn.... + 40, 000
58, 694, 856 — 2,063 — 100, 937
.................. 489,769 ... + 121,711
54, 856 411,430 — 2, 653 + 14,801
76,337 675, 649 + 392 + 11,017
22, 231 287,112 + 308 — 78,517
.................. 160,920 {eoiieimaannann.  + 30, 245
193, 364 593, 801 + 50,163 + 202, 260
4,064 275, 064 + 1,899 + 168, 490
.................. 180,738 |.eeveeimiieanaan + 30, 768
2,967 86, 850 + 413 + 5, 997
129, 520 103, 534 + 46, 844 + 22, 760
, 999 27, 564 + 3,259 + 13,112
81,306 108, 339 + 5,264 + 50, 044
486, 979 126, 614 — 170 — 2,480
7,675 63, 050 + 2,613 + 25, 891
12. 600 32, 395 + 825 — 10, 705
15, 957 129,185 4 4,849 + 33, 680
19,130 42,670 + 7,178 + 16,443
250, 776 13, 542 + 1 %Og. ’ggg —+ 11, 562
2, 360, 000 + 1,105,
890 |} 75,200 + Ss|l + 20
25,149 75, 437 + 4,559 + 17,785
1, 200 32, 960 —_ 1,075 — 12, 630
14, 860 106, 500 — 2,253 — 5,772
60, 000 30, 000 .
2,733 16, 691
600 13, 200
.................. 25,984 .
None. None. !...
7,848 11,772 —_ —
1,263 19,075 + 120 + 5,404
605 10, 300 —+ 25 + 3, 850
140 700 -+ 40 + 350
None. None. |..eee-... [N I,
353, 419, 765 + 25,764, 338
343, 400,955 |. + 41,202,453 |.
1,000,000 |.ooeuneooe it oeaiia e

697,820,720 {..ceenannns cenanan

+ 66,966,791

1
2
3
4
5
6
7
8
9
10
11
12

13
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Mineral products of the United States

= OWO=N U WO =

58

1880.
Product.
Quantity. Value.
METALLIC.
Pig iron, value at Philadelphia ....... long tons.. 3,375,912 | $89, 315, 569
Silver, coining value ......_....__.. troy ounces..| 30, 320, 000 39, 200, 000
Gold, coining value.. ......._..._......... do.... 1, 741, 500 36, 000, 000
Copper, value at New York City ........ ounds. 60, 480, 000 11, 491, 200
Lead, value at New York City........ short tons. 97, 825 9, 782, 500
Zine, value at New York City . ... ........ do... 23, 239 2,271, 432
Quicksilver, value at San Francisco...... flasks.. 59, 926 1,797,780
Nickel, value at Philadelphia........... pounds. 329, 968 164, 984
Aluminum, value at Pittsburg........_._ .. s U YU PR ) PR
Antimony, value at San Francisco....short tons.. 50 10, 000
Platinum (crude), value at San Francisco, troy
OUNEOS -« ecmeee o coee ceae e eecee e et 100 400
Total value of metallic products......__...|.... ... ...... 190, 039, 865
NONMETALLIC (spot values).

Bituminous coal.._............ ... long tons..| 38,242,641 53, 443, 718
Peunnsylvania anthracite.... ... ...._...__. do....| 25,580,189 42,196, 678
170 U P SR’ s Y 18, 356, 055
Petroleum barrels..| 26,286,123 24,183,233
Lime ..o iiaiiiiien do....| 28,000,000 19, 000, 000
Naturalgas ... ... ... ... P
Cement - oooevuom i e barrels. . 2,072,943 1, 852, 707
Salt .. e do....[ - . 5,961,060 4, 829, 566
Phosphateroek ............__........ long tons.. 211, 377 1,123, 823
Limestone for iron flux.... .. ... .. ... do.... 4,500, €00 3, 800, 000
Mineral waters ............. .. ... gallons sold.. 2, 000, 000 500, 000
Zinewhite...... ... ... . ..., short tons.. 10, 107 763, 738
Potters’ clay ... ... .. ... ..... long tons.. 25, 783 200, 457
Mineral paints -short tons.. 3,604 135, 840
Borax ... ..... eene -...pounds.. 3,692, 443 277, 233
Gypsum ... ... .iliiiilio.. short tons. . 90, 000 400, 000
Grindstones ... ... . .. ... ioi..... [ P R 500, 000 |
Fibrous tale... ... ..o ... .o....... short tons.. 4,210 54, 730
Pyrites.coee oo long tons..|- 2, 000 5, 000
Soapstone ... ... . ioiiiiiiiiaaa.. short tons.. 8,441 66, 665
Manganese Ore ... ...ceeeeooeeoooon. long tons.. 5, 761 86,415
Asphaltum ... .. ... ... ...l short tons.. 444 4,440
Precious stones...._. ...l eeiiiiiiiaa 100, 000
Bromine .........- e pounds.. 404, 690 114, 752
Corundum......................._ ... short tons.. 1,044 29, 280
Barytes (crude) ... ... .. .. .... do.... 20, 000 &0, 000
Graphite.... ... ... .. ... pounds. |.......o...... 49, 800
Millstones. . ... i i iiae e e 200, 000
Oilstones,ete.a.... ... .. ... ... ... pounds.. 420, 000 8, 000
Marls. oo oo short tons. . 1, 000, 000 500, 000
Flint. oo cemmen il long tons.. 20, 000 80, 000
Fluorspar ... ..o ..l short tons.. 4,000 16, 000
Chromic ironore - .................... long tons.. 2,288 217, 808
Infusorial earth ... . .. ... ... ..., short tons.. 1,833 45, 660
Feldspar..... e e long tons.. 12, 500 60, 000
7§ T pounds.. 81, 669 127, 825
Cobaltoxide ... ... ... ... do.... 7,251 24,000
Slate ground as a pigment short tons. 1, 000 10, 000
Sulphur eaeeee ol do.... 600 21, 000
Asbestos ... .ol do.... 150 4,312
Rutile.... ... .o pounds.. 100 400
Lithographic stone .................. short tons. . |.. ..o |iiiliilllL

Total value of nonmetallic mineral products. 173, 279, 135
Total value of metallic produets .............__.. . 190, 039, 865
Estimated value of mineral products inspecified. . 6, 000, 000

Grandtotal......coooo ool 369, 319, 000

product.

a Prior to 1889, quantity and value are for rough stone quarried; since 1890 they are for finished
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Jor the calendar years 1880 to 1896.
1881. 1882. 1883.

' Quantity. Value. Quantity. Value. Quantity. Value.
4,144,254 | $87, 029,334 4,623, 323 |$106, 336, 429 4,595,510 | $91,910,200 | 1
83,077,000 | 43,000,000 | 36,197,695 | 46,800,000 | 35,733,622 | 46,200,000 | 2
1,676,300 | 34,700, 000 1,572,186 | 32,500,000 1,451,249 | 30,000,000 | 3
71,680,000 | 12,175,600 | 91,646,232 | 16,038,091 | 117,151,795 | 18,064,807 | 4
117,085 | 11, 240, 160 132,890 | 12,624, 550 143,957 | 12,322,719 | 5
26, 800 2, 680, 000 33, 765 3, 646, 620 36, 872 3,311,106 | 6
60, 851 1,764, 679 52, 732 1,487,042 46, 7256 1,253,632 | 7
265, 668 292, 235 281, 616 309, 777 58, 800 52,920| 8
................................................... 83 8| 9
50 10, 000 60 12, 000 60 12,000 | 10
100 400 200 600 200 600 | 11
............ 192,892,408 |...oe........| 219,755,109 |.._...__...__| 203,128,859 | 12
48,179,475 | 60,224,344 | 60,861,190 | 76,076,487 | 68,531,500 | 82,237,800 {13
28,500,016 | 64,125,036 | 31,358,264 | 70,556,094 | 34,336,469 | 77,257,055 |14
............ 20,000,000 |.............1 21,000,000 j.............| 20,000,000 |15
27,661,238 25,448,339 | 30,510,830 | 24,065,988 | 23,449,633 | 25,790,252 |16
30,000,000 | 20,000,000 | 31,000,000 | 21,700,000 { 32,000,000 | 19,200,000 |17
........................ S P 215,000 |.eeocienanann 475,000 | 18
2, 500, 000 2, 000, 000 3, 250, 000 3,672, 750 4,190, 000 4,293,500 | 19
6, 200, 000 4,200, 000 6,412,373 4,320, 140 6,192, 231 4,211,042 | 20
266, 734 1,980, 259 332, 077 1,992, 462 378, 380 2,270,280 (21
6, 000, 000 4,100, 000 3, 850, 000 2, 310, 000 3,814,273 1,907,136 | 22
3,700, 000 700, 000 5, 000, 000 800, 000 7,529, 423 1,119,603 |23
10, 000 700, 000 10,000 700, 000 12, 000 840, 000 | 24
25, 000 200, 000 30, 000 240, 000 32,000 250, 000 | 25
6, 000 100, 000 7, 600 105, 000 7, 000 84,000 |26
4,046, 000 304, 461 4, 236, 291 338, 903 6, 500, 000 585,000 127
85, 000 . 350, 000 100, 000 450, 000 90, 000 420,000 |28
............ 500,000 f.........___. 700,000 f.eeooooo... 600, 000 {29
5,000 60, 0U0 6, 000 75, 000 6, 000 75,000 |30
10, 000 60, 000 12,000 72, 000 25, 000 137,500 |31
7,000 75, 000 6, 000 90, 000 8,000 150, 000 | 32
4, 895 73,425 4, 532 67, 980 6, 155 92,325 {33
2,000 - 8,000 3,000 10, 500 3, 000 10,500 |34
............ 110,000 | .. ......... 150,000 | ._........ 207, 050 135
300, 000 75, 000 250, 000 75, 000 301, 100 72,264 |36
500 80, 000 500 80, 000 550 100, 000 |37
20, 000 80, 000 20, 000 80, 000 217,000 108, 000 | 38
400, 000 30, 000 425,000 34, 000 575, 000 46, 000 |39
............ 150,000 |..oo.o ... 200,000 |............. 150, 000 | 40
500, 000 8, 580 600, 000 10, 000 600, 000 10,000 {41
1, 000, 000 500, 000 1, 080, 000 540, 000 972, 000 486,000 |42
25, 000 100, 000 25,000 100, 000 25, 000 100, 000 |43
4,000 16, 000 4,000 20, 000 4,000 20,000 44
-2, 000 30, 000 2, 500 50, 000 3, 000 60, 000 |45
1, 000 10, 000 1,000 8, 000 1,000 5,000 | 46
14,000 70, 000 14, 000 70, 000 14,100 71,112 | 47
100, 600 250, 000 100, 000 250, 000 114, 000 285, 000 | 48
8, 280 25, 000 11,653 32, 046 1,096 2,795 | 49
1,000 10, 000 2,000 24, 000 2,000, 24,000 | 50
600 21, 000 600 21, 000 1,000 27,000 | 51
200 7,000 1, 200 36, 000 1,000 30,000 {52
200 700 500 1,800 550 2,000 |63
50 B R P P IR 54
............ 206,783,144 |.........._..| 231,340,150 |..........._.| 243,812 214 |55
............ 192,892,408 |.............] 219,755,109 |.._..........| 203,128,859 | 56
............ 6,500,000 f...--........| 6,500,000 {.-...........| 6,500,000 |57
............ 406,175,552 ... . ... 457,595,259 [.........._..| 453,441,073 | 58
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MINERAL RESOURCES.

Mineral products of the United States for

1884,
Product. Quantity. Value.
METALLIC. . .
1| Pig iron, value at Philadelphia.... .... long tons.. 4,097,868 | $73, 761, 624
2 | Silver, coining value......_.......... troy ounces..| 37,744, 605 48, 800, 000
3 | Gold, coIning Value ... ..o oo, do....| 1,489,949 | 30,800,000
4 | Copper, value at New York City ........ pounds..| 145,221,934 17, 789, 687
5 | Lead, value at New York City........ short tons.. 139, 897 10, 537, 042
6 | Zinc, value at New York City.............. do.... 38,544 3,422,707
7 | Quicksilver, value at San Francisco....... flasks.. 31,913 936, 327
8 | Nickel, value at Philadelphia........_.. pounds.. 64, 550 48,412
9 | "Aluminum, value at Pittsburg..........__. do.... 150 1, 350
10 | Antimony, value at San Francisco...-short tons.. 60 12, 000
11 | Platinum (crude), value at San Francisco, troy
OUIICES «v vencen aceec sacecsaacnmeniasmannnnnn 150 450
12 Total value of metallic products . ... ... _.|....... . .... 186, 109, 599
NONMETALLIC (spot values).
13 | Bituminous coal..c.- ..o .ooo.... long tons..| 73,730,539 77,417, 066
14 | Pennsylvania anthracite .._........_....._. do....| 33,175,756 66, 351, 512
15 | SUODO - et aemeiceaaece e eeee e [ U Y S 19, 000, 000
16 | Petroletim. «oomt coeceecaaaae cacae e barrels..| 24,218, 438 20, 595, 966
1T | LAMO o aeomom oo I do....| 37,000,000 [ 18,500,000
18 | Natural gas - evoooe o iioe oo e i iee ccae]coaee e 1, 460, 000
19 | BricK Clay . coeccocaencmocor icamte e cnee e e ceeea|ene e e
20 | Clay (all other than brick)........._.. long tons.. 35, 000 270, 000
21 | Cement -.oueoen e it e e aaas barrels.. 4, 000, 000 3, 720, 000
22 | A6 +vnomvamaim e e do....| 6,514,937 | 4,197,734
23 | Phosphaterock. ... ....o...o.oo..... long tons.. 431,779 2,374,784
24 | Limestone for iron Alux........_.. ... ... .. do.... 3,401, 930 1,700, 965
25 | Mineral waters .................... gallons sold..| 10,215,328 1,459, 143
26 | Zinc white -... ceoeool i ls short tons.. 13, 000 910, 000
27 | Mineral paints ........ ... ... do.... 7, 000 84, 000
28 | BOTAX -« ccc eenmeee et ounds.. 7, 000, 000 490, 000
29 | Gypsum ... ool short tons.. 90, 000 390, 000
30 | Grindsbones . ... .o oo e e 570, 000
31 | Fibrous tale. short tons.. 10, 000 110, 000
32 | Pyrites. .ccoceiaaeenoaa i long tons.. 35, 000 175,000
33 | Soapstone ... ....ooo.ooiiooiil. short tons.. 10, 000 200, 000
34 | Manganese OTe . ........ocooeeeoae_-a. long tons.. 10, 180 122,160
35 | Asphaltum .......o.oo..oooooio... short tons.. 3,000 10, 500
36 | Precions St0Mes ... ..o .o ot iiiiit it et ceae 222,975
37 | Bromine - ... .o acomoomoiiiiaae L pounds.. 281,100 67, 464
38 | Cortn@um-aneoceooaeaaaa e short tons.. 600 108, 000
39 | Barytes (cr0de) cecececeiecone cacaan cacan. do___. 25, 000 100, 000
40 | Graphite .vocoenooooitiiiaii i Pounds. .o e i
41 | MillStones. - cco oeo it it e e e e e 150, 000
42 | Qilstones, €. @... .. ool .. pounds.. 800, 000 12, 000
43 | Marls ..o oo short tons.. 875, 000 437, 500
44 | Flnb. ool long tons.. 30, 000 120, 000
45 | Fluorspar «ooonoeeoeecoean o short tons.. 4,000 20, 000
46 | Chromic iron ore . ... ... ............ long tons.. 2, 000 35, 000
47| Infusorial earth ......_........_.....short tons.. 1,000 5, 000
48 | FeldSpar - o cceeoeanmieeciie e long tons.. 10, 900 55,112
49 | Miea . ooeee it et pounds.. 147,410 368, 525
50 [ Cobalt oxide.... ..o oo oot iiiain .. do.... 2, 000 © 5,100
51 | Slate ground as a pigment.._.... ... short tons.. 2, 000 20, 000
62 | Sulphur ... iiiiiiiiiiaaa do.... 500 12, 000
53 | ABDESEOS « o on it i iie sl e e do.... 1,000 30, 000
54 | Rutile. ... .ooounoimiit ool ounds.. 600 2, 000
55 | Lithographie stone Y05 v 700 T R P
56 Total value of nonmetallic mineral products.|._...........0 221, 879, 506
57 | Total value of metallic products.................|.ccoceaooo.... 186, 109, 599
58 | Estimated value of mineral products unspecified..|...........__. 5, 000, 000
59 Grand total - ... oo |l 412, 989, 105

a,[fri:r to 1889, quantity and value are for rough stone quarried; since 1890 they are for finished
product.
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the calendar years 1880 to 1896—Continued.
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1885. 1886. 1887.
Quantity. Value. Quantity. Value. Quantity. Value.

4,044,425 | $64,712,400 | 5,683,329 | $95,195,760 | 6,417,148 [$121, 925, 800
39,910,279 | 51,600,000 | 39,445,312 | 51,000,000 | 41,269,240 | 53, 350,000
1,538,376 | 31,800, 000 1,881,250 | 35.000, 000 1,596,500 | 33,000, 000
170,962,607 | 18,292,999 | 161,235,381 | 16,527, 651 | 185,227,331 | 21,115,916
129,412 | 10,469,431 130,629 | 12,200,749 145,700 { 13,113,000

40, 688 3, 539, 856 42,641 3, 752, 408 50, 340 4,782, 300
32,073 979, 189 29, 981 1, 060, 000 33, 825 1, 429, 800

277, 904 179,975 214, 992 127, 157 205, 566 133, 200
283 2, 550 3,000 27, 000 18,000 59, 000

50 10, 000 35 7,000 75 15, 000

250 187 50 100 448 1, 838
............ 181,586,587 |.coeo...o.-.| 214,897,825 | ............| 248 925,6054
64,840,668 | 82,347,648 | 73,707,957 |- 78,481,056 | 87,887,360 { 98,004, 656
34,228,548 | 76,671,948 | 34,853,077 | 76,119,120 | 37,578,747 | 84,552,181
............ 19,000,000 |.............[ 19,000,000 |.............| 25,000,000
21,847,205 | 19,198,243 | 28,064,841 | 19,996,313 | 28,278,866 | 18,877,094
40,000,000 | 20,000,000 |.._ ... .cceoilverant v aaaaafar e aaaamaad e aaaan.
............ 4,857,200 {...co..ooooo.| 10,012,000 |.............| 15,817,500
...................................... 6,200,000 |.....o...... 7, 000, 000
36, 000 275, 000 40, 000 325, 000 43, 000 340, 000

4, 150, 000 3,492, 500 4, 500, 000 3, 990, 000 6,692, 744 5,674, 377
7,038, 653 4,825, 345 7,707, 081 4,736, 585 7,831, 962 4,093, 846
437, 856 2, 846, 064 430, 549 1,872,936 480, 558 1,836, 818

3, 356, 956 1, 678,478 4,717,163 2, 830, 297 5,377, 000 3, 226, 200
9, 148, 401 1,312,845 8, 950, 317 1, 284, 070 8, 259,609 1, 261, 463
15, 000 1, 050, 000 18,000 1, 440, 000 18, 000 1, 440, 0CO

3, 950 43,575 18, 800 315, 000 22,000 * 330, 000

8, 000, 000 480, 000 9, 778,290 488,915 | 11,000, 000 550, 000
90, 405 405, 000 93, 250 428, 625 95, 000 425, 000
............ 500,000 |ocemennoao.s 250,000 Jooooooaoo.-. 224, 400
10, 000 110, 000 12, 000 125, 000 15, 000 160, 000

49, 000 220, 500 55,000 220, 000 52, 000 210, 000

10, 000 200, 000 12, 000 225, 000 12, 000 225, 000

23, 258 190, 281 30,193 271,636 34,524 333, 844
3,000 10, 500 3,500 14,000 4, 000 16, 000
............ 209,900 [-ccaeenee.... 119,056 |.coeoe oo .. 163, 600
310, 000 89, 900 428, 334 141, 350 199, 087 61, 717
600 108, 000 645 116, 190 600 108, 000

15, 000 75, 000 10, 000 50, 0007 15, 000 75, 000

3217, 883 26, 231 415, 525 33, 242 416, 000 34, 000
............ 100,000 {.o .o .o.... 140,000 |............. 100, 000
1, 000, 000 15, 000 1,160, 000 15, 000 1, 200, 000 16, 000
875, 000 4317, 500 800, 000 400, 000 600, 000 300, 000

30, 000 120, 000 30, 000 120, 000 32, 000 128, 000

5, 000 22, 500 5, 000 22, 000 5, 000 20, 000

2,700 40, 000 2, 000 30, 000 3,000 40, 000

1,000 5,000 1,200 6, 000 3, 000 15, 000

13, 600 68, 000 14, 900 74, 500 10, 200 61, 200

92, 000 161, V00 40, 000 70, 000 70, 000 142, 250

68, 723 65, 373 35, 000 36, 878 18, 340 18,774
1,975 24,687 oo e e e e e

715 17,875 2,500 75, 000 3, 000 100, 000

300 9, 000 200 6, 000 150 4,500

. 600 2, 000 600 2, 000 1,000 3, 000
............ 241,312,093 |.............] 230,088,769 {.............| 270,989, 420
............ 181,586, 587 |oeecee.nnnn..| 214,807,825 (.. ... ....| 218 925 054
............ 5,000,000 .. ........... 800,000 |............. 800, 000
............ 427,898,680 |.............| 445,786,594 |.........._..| 520,714,474

SCQWQG:U‘PQONH
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Mineral products of the United States
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1888.
Product. Quantity. Value.
METALLIC.
Pig iron, value at Philadelphia ....... long tons.. 6, 489, 738 | $107, 000, 0G0
Silver, coining value ...............troy ounces..| 45,783, 632 59, 195, 000
Gold, coining value.... ... . .ooceaaaa... do.... 1, 604, 927 33, 175, 000
Copper, value at New York City ........ .pounds..| 231,270, 622 33, 833,954
Lead, value at New York City........ short tons.. 151,919 13, 399, 256
Amc, value at New York City.............. do.... 53, 903 5,500, 855
Quicksilver, value at San Francisco. .. .... flasks.. 33,250 4,113,125
Aluminum, value at Pittsburg .......... pounds.. 19, 000 65, 000
Antimony, value at San Francisco....short tons.. 100 20, 000
Nickel, value at Philadelphia ........... pounds.. 204, 328 127,632
5 5 PRI 6 Uo N O
Platinum (crude), value at San Francisco, troy
OUILCES o e ceae ccee eceame caa e i ceace mcammnmn e 500 2, 000
Total value of metallic products...... ..ooooleaoa oot 253, 731, 822
NONMETALLIC (spot values).
Bituminous coal ...... ... . .. ... short tons..| 102,039,838 | 101, 860, 529
Pennsylvania anthracite.... . ......... long tons..| 41,624,611 89, 020, 483
71+ 1 F eeew----| 25,500,000
Petrolelm . ... oot i i e barrels..| 27,612,025 17, 947, 620
Natural gas . ..ocvn oot i eiaiee e e el 22, 629, 875
Brick elay .. .o i e e et et cea e 7,500, 000
Clay (all other than briek) ......_ ... long tons.. 36, 750 300, 000
Cement ... ....o.ieeiii.... barrels.. 6, 503, 295 5,021,139
Mineral waters .................... gallons sold.. 9,578, 648 1, 679, 302
Phosphaterock ..... ... ... .. ... long tons.. 448, 567 2, 018 552
S T1) § N burrels.. 8, 055, 881 4 37 4, 203
Limestoue for iron flux............... long tons.. 5, 438, 000 2 719, 000
Zinc white ...l . ... ..ol 20, 000 1, GOO, 000
vasum .................................. 110, 000 550, 000
2700 5 S 7,589, 000 455, 340
Mineral paints. 26, 500 405, 000
Grindstones .. e 281, 800
Fibroustale . ... oo ..o ... 20, 000 210, 000
Asphaltum.............. et d. 53, 800 331, 500
Soapstone. ... .. iiiceaiaaaas 15, 000 250, 000
Precions stones . ... oo i e e e P 139, ¥50
Pyrites. ..ol long tons.. 54, 331 167, 658
Corundum. ... .. . ...o........ short tons.. 589 91, 620
Oilstones, ete.a - ..o o o.oicaioo.. pounds.. 1, 500, 000 18,000
T do.... 48, 000 70, 000
Barytes (crude) short tons 20, 000 110, 000
Bromine... .. .o iiiiiiiiiiiao pounds.. 307, 386 95, 290
Fiuorspar .. ..short tons.. 6, 000 30, 000
Feldspar oo oo i iaeae i aeas long tons.. 8,700 50, 000
Manganese OIe v vare ceenvecacncancnnn do.... 29,198 279, 571
FHDG - i i do.... 30, 000 127, 500
Graphite ... ...l e pounds.. 400, 000 33, 000
Bauxite .................. . long tons..feeeeeeceeemaas|iameanaaas —ee-
Sulphur .. iaaas 8hort tons. .jececee cone coi]emmaan ot
Marls ..o i ciiiice i e caceeaadOL 300, 000 150, 000
Infusorial @arth. .ooooon oo ooodon .. 1, 500 7,500
MillStones. - .- ceeeneeecceececeeceacaaaer e 81, 0600
Chromic iron ore - ... long tons 20, 000
Cobaltoxide....... --..pounds. 15, 782
Magnesite .. ... iceaiiaiaiiaan. [E10Y0 i v 1) 1 ) PR
ASDOSEOS .« .ot iieaer e ccieeeeaeeeaas do.... 3,000
Rutile... .o i e ceanas pounds.. 3, 000
Ozocerite (refined) ... ... ooooiii il Oenn 3, 000
Total value of nonmetallic mineral products. 286, 150, 114
Total value of metallic produets . .._............. 253, 731, 822
Estimated value of mineral products unspecified.|. 900, 000
Grand total ..ooeneiammn i, 540, 781, 936

ald’nor to 1889, quantity and value are for rough stone quarried; since 1890 they are for finished
product
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Jor the calendar years 1880 to 1896—Continued.

1889, 1890. 1891. |

Quantity. Value. Quantity. Value. Quantity. Value. ,‘
7, 603, 642 [$120, 000, 000 9,202, 703 ($151, 200, 410 8,279, 870 ($128,337,985 | 1
51,354,851 | 66,396,988 | 54,500,000 | 70,464,645 |- 58,330,000 | 75, 416,565 | 2
1,590,869 | 32,886, 744 1,588, 880 | 32, 845, 000 1,604,840 | 33,175,000 | 3
231,246,214 | 26,907,809 | 265,115,133 | 30,848,797 | 295,812,076 | 38, 455,300 | 4
156,397 | 13,794,235 143,630 | 12,668, 166 178,564 | 15,534,198 | 5
58, 860 5,791, 824 63, 683 6, 266, 407 80, 873 8,033,700 | 6
26, 484 1, 190, 500 22, 926 1,203, 615 22,904 1,036,386 | 7
47, 468 97, 335 61, 281 61, 281 150, 000 100,000 | 8
115 28, 000 129 40, 756 278 47,007 | 9
252, 663 151, 598 223, 488 134, 093 118,498 71,099 | 10
................................................... 125, 289 25,058 | 11
500 2,000 600 2, 500 100 500 (12
............ 267,247,033 |-..-.........| 805,735,670 |..........._| 300,232,798 | 13
95,685,543 | 94,504,745 | 111,320,016 | 110, 420,801 | 117,901, 237 | 117, 188, 400 | 14
40,714,721 | 65,879,514 | 41,489,858 | 66,383,772 | 45,236,992 | 73,944,735 | 15
............ 42,809,706 |-.coo.encaan] 47,000,000 |.............] 47,294,746 |16
35,163,513 | 26,963,340 | 45,822,672 ) 385,365,105 | 54,291,980 | 30,526,553 | 17
............ 21,097,099 {eeecn..onooll| 18,742,725 ... .. Lo...| 15,500,084 |18
............ 8,000,000 f.cceuoeenoaaal 8,500,000 |.eeeen..oo...| 9,000,000 |19
294, 344 635, 578 350, 000 756, 000 400, 000 900, 000 20
7, 000, 000 5, 000, 000 8, 000, 000 6, 000, 000 8, 222, 792 6, 680, 951 | 21
12,780,471 1,748 458 | 13,907, 418 2,600,750 | 18,392, 732 2, 996, 259 | 22
550, 245 2,937,776 510, 499 3,213, 795 587, 988 3,651,150 | 23
8, 005, 565 4,195,412 8, 776, Y91 4,752, 286 9, 987, 945 4,716,121 | 24
6, 318, 000 3, 159, 000 5,521, 622 2,760, 811 5,000, 000 2, 300, 000 | 25
16, 970 1,357,600 |........._.. 1, 600, 000 23, 700 1, 600, 000 | 26
267, 769 764, 118 182, 995 574, 523 208, 126- 628, 051 ; 27
8,000, 000 500, 000 9, 500, 000 617,500 | 13, 380, 000 869, 700 | 28
34, 307 483, 766 47,732 681, 992 49, 652 678,478 | 29
ceeaacaann 439,587 |.cveuen oo ... 450,000 [-ccveaooo-... 476,113 | 30
23, 746 244,170 41, 354 389, 196 53, 054 493, 068 | 31
51,735 171, 537 40,841 190, 416 45, 054 242,264 |32
12,715 231, 708 13,670 252, 309 16,514 243,981 |33
............ 188,807 |-ccveeennooen 118,833 |.ceeeoao... 235,300 | 34
93, 705 202, 119 99, 854 278,745 106, 536 338,880 | 35
2,245 105, 565 1,970 89, 395 2, 265 90,230 |36
5,982, 000 32,080 [-eeecaeeoann 69, 909 1, 375, 000 150,000 | 37
49, 500 50, 000 60, 000 75, 000 75, 000 100, 000 | 38
19, 161 106, 313 21,911 86, 505 31, 069 118,363 | 39
418,891 125, 667 387, 847 104,719 343,000 54,880 |40
9, 500 45, 835 8, 250 55, 328 10, 044 78,330 |41
6,970 39, 370 8, 000 45, 200 10, 000 50, 000 | 42
24,197 240, 559 25, 684 219, 050 23,416 239,129 | 43
21,113 89, 730 13, 000 57, 400 15, 000 60, 000 | 44
............ 72,662 eeeevean.onn. 77,500 |oeeeee ... 110, 000 | 45
728 2, 366 1,844 6,012 3,593 11,675 | 46
1, 150 1510 R DN 1,200, 39, 600 |47
139,522 63, 956 153, 620 69, 880 135, 000 67,500 | 48
3, 466 23, 372 2,532 | 50,240 j-cenoan.. ... 21,988 |49
............ 35,155 |.cceeennnann 23,720 |eeecaraaao.. 16,587 | 60
2, 000 30, 000 3, 599 53, 985 1,372 20,580 |51
13,955 31,092 6,788 16, 291 7,200 18,000 | 52
................................................... 439 4,390 | 53
30 1, 800 71 4,560 66 3,960 | 54
1,000 3, 000 400 1,000 300 800 {55
50, 000 2, 500 350, 000 26, 250 50, 000 7, 000 | 56
............ 282,623,812 |.............| 312,776,503 |..... -...]| 321,767,846 | 57
............ 267,247,033 |.............| 303,733,670 |.............] 300,232,798 | 58
............ 1,000,000 |....ccco...--| 1,000,000 |.............] 1,000,000 |59
............ 550, 870,845 |.............| 619,512,173 |.............| 628,000, 644 | 60
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Mineral products of the United States
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1892.
Product. Quantity. Value.
METALLIC.
Pig iron, value at Philadelphia....... long tons.. 9, 157,000 | $131, 161, 039
Silver, coining value......c......_. troy ounces..|{ 63, 500,000 82, 099, 150
Gold, coining value....................... do.... 1,596, 375 33, 000, 000
Copper, value at New York City........pounds..| 352,971,744 37,977, 142
Lead, value at New York City........ short tons.. 173, 654 13, 892, 320
Zinc, value at New York City....... ..-... do-... 87, 260 8,027, 920
Quicksilver, value at San Francisco....... flasks.. 27,993 1, 245, 689
Aluminum, value at Pittsburg..........pounds.. 259, 885 172,824
Antimony, value at San Francisco....short tons. |.............. 56, 466
Nickel, value at Philadelphia pounds.. 92, 252 50, 739
¢ TR do.... 162, 000 32, 400
Platinum (crude), value at San Francisco, troy
OUINCES - ccce aeeaeecanacansanensssmnnsmanannans 80 550
Total value of metallic products.........cojoaaceraaeo .. 307, 716, 239
NONMETALLIC (8pob values).
Bituminouscoal...... ... .cccan.aea.. shorttons..| 126,856,567 | 125,124, 381
Peunsylvania anthracite.............. long tons..| 46,850,450 82, 442, 000
15733 U g e 48,706, 625
Petroleum ...couveooeninmimvncnaaaan. barrels..| 50,509,136 26, 034, 196
Natural gas «cceemmiian i ianiiiiiaiiias . 14, 800, 714
| BricK elay. - oo e icmeaeetenn e 9, 000, 000
Clay (all other than brick)............ long tons.. 420, 000 1, 000, 000
Cement ... .. il barrels.. 8,758, 621 7,152, 750
Mineral waters......c.cocooovenennn gallons sold..| 21,876,604 4, 905, 970
Phosphaterock......... long tons 681, 571 8,296, 227
1S U barrels 11, 698, 890 5, 654, 915
Limestone for iron flu long tons.. 5,172,114 3, 620, 480
Zine white ... ... .. iii...n -short tons. 217,500 2, 200, 000
(6574151 U« 1 R RN do.... 256, 259 695, 492
5703 i pounds..| 13,500, 000 900, 000
Mineral paints.......................short tons.. 51, 704 767, 766
Crindstones ae.. ..ot eiceee|iana e e 272, 244
Fibrous tale.... ... ... ... . ....... short tons.. 41,925 472,485
Asphaltum..... ... .. . ... ... do.... 87, 680 445, 375
Soapstone. ... ..ol do.... 23,908 437, 449
Precions Stones . ..... .o i cciea]ee e 312, 050
Pyrites.ee . cene it i long tons.. 109, 788 .305,191
CorunAum. - ccen vt i iicia e e aa short tons.. 1,771 181, 300
Oilstones, 8tC. oo cie ce e ci i e it iaccee|ancace e 146, 730
Mica oo el pounds.. 75,000 100, 000
Barytes (erude).. ... ... oot short tons.. 32,108 130, 025
Bromine ... . ... ... iiiiia.... ounds.. 379, 480 64, 502
Fluorspar .. ... . ...l short tons.. 12, 250 89, 000
Feldspar......_.... -v--...long tons.. 15, 000 75, 000
Manganese Ore .. .. .....cc.vceaeocaaaaaao.. do.... 13, 613 129, 586
Flinb ...l do.... 20, 000 80, 000
Monazite...... coceoiimaen it pounds..lieeooi il
Graphite... ... ... aiiiii 3 T 104, 000
Banxite ...l ciiin oo long tons.. 10,518 34,183
Sulphur.............................short tons.. 2,688 80, 640
Fuller'searth ... . ... .o iiiiaiaa. doo.ou i e
DL D 3 PN do.... 125, 000 65, 000
Infusorial earth.. .. .. ... ..o cciaiiiioll 5 1 J PR 43, 655
Millstones.... ..o . i iiiemaeeiaciae i ceenadiaac e e 23,417
Chromiciron ore. ... occeeoecaeeaaon-. long tons.. 1,500 25, 600
Cobalt oxide ......ccaeiiiiiiiiia, pounds 7,869 15,738
Magnesite ... ..ol short tons.. 1,004 10, 040
Asbestos ...oen it i do... 104 6,416
Rutile ... ... il pounds.. 100 300
Ozocerite (refined) -.........o..oeooio.o.. do.... 60, 000 8, 000
Total value of nonmetallic mineral products.|coooeocuao ..o 339, 958, 842
Total value of metallic produets. ................l.............. 307, 716, 239
Estimated value of mineral products unspecified..{............_. 1, 000, 000
Grand total ........ ... ... |oaiiil.l. 648, 675, 081
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1893. 1894. 1895.
Quantity. Value. Quantity. Value. Quantity. Value.
7,124,502 | $84, 810,426 6, 657, 388 | $65, 007, 247 9, 446, 308 3105, 198, 550
60, 000,000 | 77,575,757 | 49,501,122 | 64,000,000 | 55,727,000 | 72,051, 000
1,739,081 | 35,950, 000 1,910,816 | 39,500, 000 2,254,760 | 46, 610, 000
339, 785,972 1 32,054,601 | 364, 866,808 | 33,141,142 | 392,639,964 | 38,682, 347
163,982 | 11,839,590 159, 331 9, 942, 254 170,000 | 11,220, 000
78, 832 6, 306, 560 75,328 5, 288, 026 89, 636 6, 278, 020
30, 164 1, 108,527 30, 416 934, 000 36, 104 1,337,131
339, 629 266, 903 550, 000 316, 250 920, 000 464, 600
250 45, 000 200 36, 000 450 68, 000
49, 399 22,197 9, 616 3, 269 10, 302 3, 091
8,938 B2 2 N O P PN
75 517 100 600 150 900
............ 219,981,866 |........---..| 218,168,788 |.............| 281,913, 639
128, 385,231 | 122, 751, 618 | 118,820,405 | 107,653,501 | 135,118,193 | 115,749, 771
48,185,306 | 85,687,078 | 46,358,144 | 78,488,063 | 51,785,122 | 82,019, 272
............ 33,885,573 |.............| 36,634,788 |._...........| 33,319,131
48,412,666 | 28,932,326 | 49,344,516 | 35,522,095 | 52,892,276 | 57,632, 296
............ 14,346,250 {.coeeaaaooo.| 13,954,400 (.........___.| 13,006,650
............ 9,000,000 {.ocomnncaaoo. 9,000,000 |.ceeenovaa..n 9, 000, 000
400, 000 900, 000 360, 000 800, 000 360, 000 800, 000
8,002, 467 6,262, 841 8, 362, 245 5, 030, 081 8,731,401 5, 482, 254
23, 544, 495 4,246,734 | 21,569, 608 3,741,846 | 21,463,543 4, 254, 237
941, 368 4, 136, 070 996, 949 3, 479, 547 1, 038, 551 3, 606, 094
11, 816, 772 4,054,668 | 12,967,417 4,739,285 | 13,669, 649 4,423,084
3, 958, 055 2,374, 833 3, 698, 550 1, 849, 275 5,247, 949 2, 623, 974
24, 059 1,804, 420 19, 987 1, 399, 090 20, 710 1, 449, 700
253, 615 696, 615 239, 312 761,719 265, 503 807, 447
8, 699, 000 652,425 | 14, 680,130 974, 445 [ 11,918, 000 595, 900
37,724 530, 384 41,926 498,093 50, 695 621, 552
............ 338, 787 |ereecncueaenn 223,214 ... ..., 205, 768
35, 861 403, 436 39, 906 435, 060 39, 240 370, 895
47,779 372,232 60, h70 353, 400 68, 163 348, 281
21,071 - 255, 067 23,144 401, 325 21,495 .2686, 495
............ 264,041 (oo . _.__. 132,250 [oecceeonena-. 113, 621
75,7717 256, 552 105, 940 363, 134 99, 549 322, 845
1,713 142, 325 1,495 95, 936 2,102 106, 256
............ 185,173 lecmeeennnnnn. 136,873 | oo .o--. 155, 881
66, 971 88,929 |oeeoioiooon 52,388 ecarvecenanns 55, 831
28,970 88, 506 23, 335 86, 983 21, 529 68, 321
348.399 104, 520 379, 444 102, 450 517,421 134, 343
12,400 84, 000 7,500 47,500 4, 000 24, 000
18, 391 96, 553 17, 200 98, 900 23, 200 133, 400
7,718 66,614 6, 308 53, 635 9, 547 71,769
29, 671 103, 848 38, 000 145,920 36, 800 117,760
130, 000 7, 600 546, 855 36, 193 1, 573, 000 137, 150
843,103 63, 232 918, 000 64,010 {oeenoennnn... 52, 582
9,179 29, 507 11, 066 35, 818 17, 069 44 000
1,200 42,000 500 20, 000 1, 800 42,000
................................................... 6, 900 41,400
75, 000 40, 000 75,000 40, 000 60, 000 30, 000
............ 22,582 |ieceennnanan. 11,718 4,954 20,514
............ 16,645 | caceennnn... 13,887 |ocneeveneanan 22, 542
1,450 21, 750 3, 680 53, 231 1,740 16, 795
8,422 10, 346 6,763 10, 145 14, 458 20, 675
704 7,040 1,440 10, 240 2,200 17, 000
50 2,500 325 4,463 795 13,525
......................... 150 450 100 350
................................................... None. None.
............ 328,318,020 {.eacev.naa...| 307,455,351 |.............| 338,345,361
............ 249,981,866 |.c-een.ean...]| 218,168,788 |.aeeennn.....| 281,913,639
............ 1,000,000 |.--.-_..____.| ~ 1,000,000|-.-.--__-__2Z| " 1,000,000
............ 574,299,886 [.............| 526,624,139 (.__._........} 621,259, 000

e
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Mineral products of the United States for the calendar years 1880 to 1896—Continued.
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Product 1896.
rodu. Quantity. Value.
METALLIC.
Pig iron, value at Philadclphia........ long toms.. 8, 623,127 $90, 250, 000
Silver, coining value............._.. troy ounces..| 58, 834, 800 76, 069, 236
Gold, coining value .... ...l do.... 2, 568,132 53, 088, 000
Copper, value at New York City......... pounds..| 460,061,430 49, 456, 603
Lead, value at New York City ........ short tons.. 188, 000 10, 528, 000
Zine, value at New York City .............. o.... 81,499 6,519, Y20
Quicksilver, value at San Francisco. ...... flasks.. 30, 765 1,075, 449
Aluminum, value at Pittsburg........... pounds.. 1, 300, 000 520, 000
Antimony, value at New York City....short tons.. 601 84, 290
Nickel, value at Philadolphia............pounds.. 17,170 4,464
Platinum (crude), value at San Francisco, troy
OUIICES . e iae vmmennsameas sammmsammeama e e an 163 944
Total value of metallic products cooevewaenafoaoi oo 287, 596, 906
NONMETALLIC (spot values).

Bituminous coal.......... ... . ... short tons..| 137,640,276 114, 891, 515
Pennsylvania anthracite .............. long tons..| 48,523,287 81,748, 651
13 1103 1Y AU PRI 30, 142, 661
Petroleum ......coooeiiioiiiiii i, 58,518, 709
Natural gas 13, 002, 512
Brickelay ..o oL. 9, 000, 000
Clay (all other than brick) long tons.. 360, 000 800, 000
Cement . c.o oot iiineaaaaaa barrels.. 9, 513, 473 6,473,213
Mineral waters......o.oo.......... gallons sold..| 25,795,312 4, 136, 192
Phosphaterock ... ... .. ...l long tons.. 930, 779 2, 803, 372
[T | RS barrels..| 13,850,726 4, 040, 839
Limestone for iton flax......__........ long tons.. 4,120, 102 2, 060, 00Q
Zine white.. ... ... ... . ...l short tons.. 20, 000 1, 400, 000
GYPSUNL « oot i it e i ee aeecce e e aeaan do.... 224,139 573, 344
BOrTaX o e e i ounds.. 13, 508, 000 675, 400
Mineral paints ............... .short tons.. 48,032 530, 455
Grindstones . ... ..o i e cieaaaas PR R 326, 826
Fibrous tale - .. ... Lol short tons.. 46, 089 399, 443
Asphaltam ... ...l Ll do.... 80, 503 577,563
Soapstone . ... ...l do...-. 22,183 354, 065
Precious 8tones ..o .o i i eeeee e o 97, 850
2074 4 17T S long tons.. 115,483 320, 163
Corundum and emery ... ....._....... short tons.. 2,120 113, 246
Oilstones,ebe ... . oo ool 127, 098
Mica (sheet) ... 65, 441
Mica (Sserap) .coeoviinon e aaas 1, 750
. Barytes (crude) 46,513
Bromine - ..ol 144, 501
Fluorspar.... ... ...l 52, 000
Feldspar. .. ... .coiioiiniiiaiiaan 35, 200
Manganese OTe ... .ov.vuacnnmoreamneaannnn do.... 10, 088 90, 927
Flint. .ot do.... 11,124 24, 226
Monazite ... cooooi il pounds.. 30, 000 1,500
Graphite (erystalline) .... ... ... ....._. do.... 535, 858 48 460

Graphite (amorphons)................short tons.. 760 ’
Bauxite oo veme e i aaaaas long tons.. 18, 364 47,338
Sulphur .............. short tons.. 5, 260 87, 200
Fuller’'s earth ... . ... . ... ... ... .... do.... 9, 872 59, 360
Marls - e do.... 60, 000 30, 000
Infusorial earth ... .. ... . ... . .... do.... 3, 846 26, 792
Millstones - ... oo oo i ee e aaaa reeeoemm e 22, 567
Chromicironore...................... long tons.. 786 6, 667
Cobaltoxide............. ... ..., pounds.. 10, 700 15, 301
Magnesite ... .. ccooiiiiiiininnao. short tons.. 1, 500 11,000
1 Asbestos ............. e e eaaaaas do.... 504 6, 100
Rutile coveeeom pounds.. 100 350
Total value of nonmetallic mineral products.|.............. 383, 936, 310
Total value of metallic products ... .. oo .o ool lo. 2817, 596, 906
Estimated value of mineral preducts unspecified.|.............. 1, 000, 000
Grand total.......ooiiiiiiiiniiia e 622, 533, 216




IRON ORES.
By JoHN BIRKINBIﬁE.

PRODUCTION.

The year ending December 31, 1898, recorded the maximum iron-ore
production for the United States, a total of 19,433,716 long tons. This
was 1,915,670 long tons, or 11 per cent, in excess of the previous maxi-
mum of 17,518,046 long tons produced in 1897.

This is also a greater amount than has been mined by any other
country in one year, being over one and a third million tons above
the total recorded for Great Britain in 1880, when 18,026,049 long tons
were mined. It should also be borne in mind that the ores of the
British Isles averaged lower percentages of metal than those exploited
in this country and therefore represent a smaller pig-metal product.

Twenty-four States and Territories contributed to the iron-ore output

.in 1898, all of the producing States reporting advances with the excep-
tions of Georgia and North Carolina, Virginia, Ohio, New York, Mary-
land, Connecticut, Massachusetts, Texas, and Wisconsin.

This increased output was, however, principally from the State of
Michigan, which in round numbers added two-thirds of the one and
three-quarter millions excess credited to 1898.

The output of iron orein the United States in 1898, compared with
previous years, is illustrated by the annexed table, 1889 being the
year when the statistics were first systematically collected by the
United States Geological Survey:

‘Production of iron ore in the United States from 1889 to 1898.

Year. Production. Year. Production.

Long tons. Long tons.
1889 .. ooo.. ...| 14,518,041 1894 ... el 11, 879, 679
1890. ..ol 16, 036, 043 1895 . it 15, 957, 614
1891 oo e 14,591,178 || 1896..............._..| 16,005,449
1892 .. 16, 296, 666 1897 et et 17,518, 046
1893 . it 11, 587, 629 1898.. ..., -ees| 19,433,716

27
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The total in ten years aggregates 153,824,061 long tons; an appar-
ent average of 15,382,406 long tons per annum. ‘

This record represents the quantities of ore mined in each year and
not the amounts shipped. A number of large producers carry little or
no stock; others accumulate stock during winter and draw upon these
reserves during the shipping season. In the former class are, as a
rule, open-cut mines, while many of the mines wrought underground
accumulate stock from development work or from actual exploitation
when shipping is not practicable.

Few of the mines in the Southern States carry stocks of ore, and
mineral is also mined from the Cornwall Hills in Pennsylvania as it is
demanded by local furnaces. At many of the Lake Superior mines
enormous stock piles accumulate during the suspension of lake naviga-
tion, but while the shipping season lasts ore is sent to lower lake ports
more rapidly than it is consumed, the receiving docks on Lake Erie
having had on storage a total of 5,900,000 tons of ore.

The major portion of the domestie iron ore is smelted to produce pig
iron, and a table is presented to show the annnal output of pig iron
for the same intervals that the iron ore output is recorded.

Production of pig iron in the United States from 1889 to 1898.

Year. Production. Year. Production.
|
Long tons. |, ’ Long tons.
1889 i 7,603,642 || 1895 . ... .. .. ...... 9, 446, 308
1890 oo, 9,202,703 || 1896 .. .ooee ... 8,623,127
1891. ..ol 8,279,870 | 1897 .. ....:.......... 9,652,680
1892, ceet i 9,157,000 || 1898. .. . cveeeoieoo... 11,773,934 -
e 2 _—
1893, imee i 7,124, 50 Total ...........| 87,521,154
R} 6, 657, 388

The amount of domestic pig iron produced in the last decade was
therefore 87,521,154 long tons, and to produce this the iron-ore mines
of the United States contributed 153,824,061 long tons of ore. This
would indicate that 1.76 tons of ore were required to make 1 ton of pig
metal, which, although approximately correct, is subject to allowances
for stocks on hand, foreign ores imported, ore used for other purposes,
and iron-bearing material other than ore fed to blast furnaces.

Of the different varieties of iron ores mined in 1898, the red hema-
tites contributed 16,150,684 long tous, or 83.1 per cent of the total, an
inerease of 1,737,366 long tons, or 12 per cent, over the 1897 output of
14,413,318 long tons. The brown hematite amounted to 1,989,681 long
tons, or 102 per cent of the total, an advance of 27,727 tons, or 1.4
percent. The product included 1,237,978 long tons, or 6.4 per cent, of
magnetite, an increase of 178,499 long tons, or 16.8 per cent, over the
1397 output of 1,059,479 long tons; the balance, 55,373 long tons, or 0.3
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per cent, was carbonate, a decrease of 27,922 long tons, or 33.5 per cent,
from the 1897 total of 83,295 long tons.

Michigan heads the list of red hematite producers, followed by Min-
nesota, while Virginia is first as a miner of brown hematite, Alabama
and Tennessee being second and third, respectively. Nearly one-half
the total magnetite was mined in Pennsylvania, New Jersey ranking
second and New York third, Ohio was the principal carbonate ore
producer, followed by Maryland. )

The following table indicates the amounts of the various classes of
ore produced by the different States in 1898. Where publication of
the total for any State is likely to divulge data in regard to individual
mipes this has been combined with neighboring States as in previous
reports. The classification is not mineralogically exact, for local con-
ditions affect the nomenclature of some ores, and in some deposits where
several varieties of ore are mined no attempt is made by the miners to
separate the product into classes:

Production of iron ores in 1898,

States. henIli:f‘,iite. h?rlt‘l(;zge. Magnetite. Ca:tl‘ya?n- Total.
Long tons. | Long tons. | Long tons. |Longtons.,  Long tons.
Michigan .......... 7,192,376 |..........| 154,470 |........ 7, 346, 846
Minnesota ......... 5,963,509 | c.iiiiiliiiaeimaifinanan 5, 963, 509
Alabama . .......... 1,853,111 | 548,637 |.._ .. coi|ienioon 2,401, 748
Pennsylvania ...... 13,975 | 142,725 | 614,818 | 1,564 773, 082~
Tennessee .......... 284,616 | 308,611 ... .. l.le..ooo.. 593, 227
Virginia . .......... 2,063 | 554,750 |.........loo.. 557, 713
Wisconsin.......... 509,645 [.eviencaaaliei e, 509, 645
Colorado . ..ceu.on.. 10,070 | 302, 368 6,042 |........ 318,480
New Jersey «..ceeeefeeccnaesccenn|ranennnnnn 275,438 |.cen.... 275,438
Missouri ..oceennnn. 203, 148 2,199 | iaieeeeeaaa @205, 347
New York ......... 6,400 | 14,000 | 155,551 | 4,000 179, 951
Georgia and North
Carolina ......... 79,125 78, 869 2,089 |........ 160, 083

Montana, Nevada,
New Mexico,

Utah, Wyoming .. 18,833 | 7,566 29,570 |........ 55, 969
16) 1Tt SO IO I IO 43,868 43,868
Connecticat and

Massachusetts ...of.ooooo oot 20,251 oo iiiaeen s, 20, 251
Kentucky .......... 12,913 | e ia]ie e faeaaaas 12,913
TEXAS <ocoee cceeeecaloamaaeaaaan 9,705 |-eeeaanaoaaaannan ' 9, 705
Maryland ...eeeeealieoeen o coeisfeeaneaan s 5,941 . 5,941

Total........... 16, 150, 684 11,989, 681 |1, 237,978 | 55,373 | 19,433,716

aIncluding lean ore not formerly reported. See data concerning Missouri production, p. 41.
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The continued increased production of red hematite will be noted,
for, owing to its prevailing high percentages of iron and ease of smelt-
ing, it is preferred by many blast-furnace managers. The enormous
development of the red hematites, which predominate in the Lake
Superior region, and the liberal exploitation of this class of mineral in
Alabama have done much to encourage this favoritism.

The brown hematite ores have in ten years declined in importance
less than the other varieties, the output in 1898 being but a half million
tons less than in 1889, while in a similar space of time the magnetite
mined has decreased about one-half, or one and a quarter million tons,
and the carbonate ore to one-eighth of the 1889 product of 432,251
long tons.

The following table will show the amounts of the different classes of
iron ores mined from 1889 to 1898, inclusive:

Production of iron ore in the United States, by classes.

[Maxima in italic figures.]

Year. Red hematite. Brov;inmlfema- Magnetite. | Carbonate. Total.

) Long tons. Long tons. ZLong tons. Long tons. Long tons.
1889........ 9,056,288 | 2,523,087 | 2,506,415 432,261 14,518, 041
1890.... ... 10, 527, 650 | 2,559,938 | 2,570,838 377,617 16, 036, 043
1891........ 9,327,398 | 2,757,564 | 2,317,108 189, 108 14,591, 178
1892........ 11,646,619 | 2,485,101 | 1,971,965 192,981 | 16,296, 666
1893.... .... 8,272,637 | 1,849,272 | 1,330,886 134,834 | 11,587, 629
1894........ 9,347,434 | 1,472,748 972,219 87,278 | 11,879, 679
1895 ... ... 12,513,995 | 2,102,358 | 1,268,222 73,039 | 15,957, 614
1896:. ...... 12,576,288 | 2,126,212 1, 211, 526 91,423 16, 005, 449
1897........ 14, 413, 318 1, 961, 954 1,059, 479 83,295 | 17,518,046
1898........ 16,150,684 | 1,989,681 | 1,237,978 55,373 | 19,433,716

Total..{113, 832, 311 | 21,827,915 | 16,446,636 | 1,717,199 | 153,824, 061

Percentages
of total
for ten
years .... 74 14.2 . 10,7 TR R PP

Percentages
of total ) )
for 1898 .. 83.1 10.2 6.4 [0 2

The relative proportions of the various classes as represented by the
production of a decade and by the output in 1898 will illustrate the
change in their use. :

In addition to the iron ore mined, 48,502 long tons of zinc residuum
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were produced in the year 1898, which was utilized in the manufacture
of spiegeleisen.

Cinder froin rolling mills and steel furnaces is also liberally used with
natural iron ores.

. The reported production of concentrated iron ore in the year 1898
was 38,434 long tons. It is probable that the augmenting value of iron
ores will encourage the operation of concentration plants.

The period of depression from which the iron ore industry has just
emerged made necessary many economies which will continue to reduce
the mining costs, while the demands of the blast furnace managers have
become more exacting. A few yearsago a ¢ Bessemer ” ore was accepted
which carried 0.01 per cent of phosphorus to 1 unit of iron, but now an
ore is not regarded as “Bessemer” which contains over 0.0075 of phos-
phorus to every unit of iron. The hard ore was formerly shipped as
mined, but is now crushed at the mine before it is sent to the lake ports.
The product of ore per man has increased, the methods of mining -are
more econowmical, and there are also savings in timbering, in mining,
and in transporting ore to the surface. A large Lake Superior mine,
wrought underground, now mines ores at the rate of 4 or 5 tons per day
per'man employed. On the older ranges the figures run from 2 to 4
tons per day per man. At milling properties as much as 80 tons per
day per man has been recorded and a fair average might be half of this.

The provision for stripping and of underground facilities necessa-
rily precedes mining by the milling process. '

The lake transportation costs have been wonderfully reduced. In
1890 the freight rate from the head of the lakes was from $1.10 to $1.35
per ton; in 1898 it was but 60 cents per ton. It is claimed that owing
to increased draft, larger vessels, more economical engines, prompt
loading and discharging, ete., the transportation companies earn as
much on long hauls at the latter rate as they earned in former times on
double the amount now received.

The railroad companies have also reduced the cost of transportation
by means of larger cars, more powerful engines, excellent docks, etc.,
so that ore is now mined, taken to the lakes, put on board vessels,
transported to lower lake ports, and forwarded by rail to the furnaces
where it is delivered and sold at prices below what was paid for cost of
lake transportation alone from Marquette twenty-five years ago.

THE LAKE SUPERIOR REGION.

The Lake Superior region has materially increased its former maxi-
mum output of 12,205,522 long tons in 1897, the production in 1898
being 13,779,308 long tons. '
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The amount mined from the various ranges during the last ten years
has been as follows:

Production of Lake Superior iron ores by ranges.
[Maxima in italics.]

Range. 1889. 1890. 1891. 1892. 1893.

Long tons. Long tons. Long tons. Long tons. Long tons.
Marquette ...| 2,631,026 | 2,863,848 | 2,778,482 | 2,848,552 | 2,064,827
Menominee...| 1,876,157 | 2,274,192 | 1,856,124 | 2,402,195 | 1,563, 049

Gogebic...... 2,147,923 | 2,914,081 | 2,041,754 | 3,058,176 | 1,466,815
Vermilion:...| 864,508 891,910 | 945,105 | 1,226,220 815,735
YRS U U SN 29, 245 684, 194

Total ..| 7,519,614 | 8,944,031 | 7,621,465 | 9,564,388 | 6,594, 620

Range. 1894. 1895. 1896. 1897. . 1898.

Long tons. Long tons. Long tons. Long tons. Long tons.
Marquette ._.| 1,935, 379 1,982,080 | 2,418, 846 2,673,785 | 2,987,930
Menominee. .| 1,255, 255 1, 794, 970 1,763, 235 1,767,220 | 2,275,664 -

Gogebic...... 1,523,451 | 2,625,475 | 2,100,398 | 2,163,088 | 2,532,205
Vermilion....| 1,055,229 | 1,027,103 | 1,200,907 | 1,381,278 | 1,125,538
Mesabi....... 1,913,234 | 2,839,850 | 3,082,973 | 4,220,151 | 4,837,971

Total ..| 7,682,548 | 10,268,978 | 10,566,359 | 12, 205,522 | 13, 779, 308

In this table the ranges have been placed according to the date of
their opening, the Mesabi range, the youngest, with its easily won ores,
being the largest producer. The ores from this distriet, while gener-
ally of desirable chemical composition and rich in iron, are handicapped
to some extent by the fineness of the ores, many furnace men using them
but moderately as mixtures with the harder ores from the other ranges.

The nextlargest producer, the Marquette range, contributed 2,987,930
long tons in 1898. Instead of declining in output, as has been fre-
quently predicted because of competition with other ranges, the Mar-
quette range has shown a constant increase since the year 1394,

The Ludington mine, on the Menominee range, which was filled with
water for a number of years, is now being actively operated by the
Chapin Mining Company, and several other mines which were idle have
resumed operations, aiding in swelling the total for the distriet.

The Menominee, Gogebic, and Vermilion ranges did not produce their
maxima in 1898, but yielded outputs in advance of the average for a
series of years.

A feature of the year 1898 was the concentration of a number of the
larger producing mines, most of which were purchased or leased by
important consuming interests.

A unique deposit of iron ore is being actively exploited at the Cundy
mine, on the Marquette range. Mr. Charles H. Foote, the president,
describes this ore as ‘“a hard ore which seems to be growing better as

.
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depth isobtained in the mine. While not strictly a magnetite, it can not
be classed as blue hematite. There seems to be a large deposit of it.”

The increased demand for iron ore which caused practically the entire
output of the Lake Superior region to be purchased shortly after prices
were fixed by the Bessemer Ore Association may encourage exploita
tion of old or inactive mines and add temporarily to the prosperity
of the region. The portion of the 1899 output not immediately sold
will command higher prices, than the ores under contract, for Mesabi
range contracts have closed for non-Bessemer ores at prices practically
equal to those obtained earlier for the standard Bessemer ores of that
range. The advance in the price of pig iron has been thus far of more
advantage to the blast furnaces than to the iron mines, as the greater
portion of the iron ores of the Lake Superior region for 1899 were sold
at an advance of but about 15 cents above that for 1898. .

To add to the value of the statistical data the following table of cargo
analyses of Lake Superior ores for the year 1898, prepared by the Bes-
semer Ore Association, is gjven, and a comparison with similar analyses
published in the reports for 1896 and 1897 will be of interest.

Cargo analyses of Lake Superior iron ores, in the season of 1898.
GOGEBIC RANGE.

Dried at 212° Fahrenheit.

Iron, Orgatzl- M
. . nat- ic an ois.
Designation of ore. ural o Phos- | Man- Alumi- . . Mag- | Sul- | vol ture. |
state, | Lon- |Silica.) pho- } ga- |7, T Lime. | J oo | jhur. | atile
: + | rus. | nese. : el e
ter.

Perct. | Perct. | Perct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ct. | Per ot. | Per ct. | Per ct.

Atlantic. .......... . 62.89 | 4.29|0.047 | 0.86 | 1.49 [0.18 | 0.15 | 0.021 | 8.25 | 11.54
Ashland . . 63.19 | 3.96| .036 | .25 |2.21 .21 .15 .015 | 3.00 | 12.27
Aurora............ . 61,34 6.72) .028 | .40 | 1.02 .27 1 .018 | 4.12 9.77
Best ..oovvnnnnna.. . 58.00 | 10.25 | .0616| .81 | 1.83 .31 .16 .013 | 3.28 | 13.20

Brotherton * . .1 55.60 | 63.001 7.20| .035! .47 .87 .21 .04 .018 | 1.00 | 11.74

Buckeye ..... .. 53.08 | 50.44 | 8.40 | .071 | .423 | 1.526 | .24 .266 | .013 | 4.76 | 10.70
Cary Empire. .| 52.99 | 58.21 | 3.22| .059 | 4.50 .80 .27 | .14 |None.| 5.60 8.96
Colby No.1........| 51.58 | 56.70 | 3.20 | .066 | 6.82 .88 .16 .40 .006 | 2.20 9.02
Colby No.2. ..| 54.66 | 60.60 | 4.00 | .080|2.25 |1.10 .17 .47 .008 | 2.15 9. 80
Day.cocvaiinan... 56.80 | 63.58 | 3.11 | .078 | .8319|..--cceiiummnrifoecnman]oamaefonnnnns 10. 67
Fairfax ........... 55.24 | 64.05 [ 3.00} .0728 .9915(.......|....... N N 13.76
Globe .... .| 55.20 | 62.02 | 3.93| .095| .21 | 1.70 .35 .15 .010 | 8.25 | 11.00

Iron Belt... .| 53.74 | GO.75 | 8.09 | .041| .40 | 1.21 .1 | .18 .024 | 3.09 | 11.54
Lawrence.. ..| 56.04 | 62.28 | 5.64| .059 | .552 | 1.126 | .11 | 1.35 .006 | 3.86 | 10.02
Melrose * .. ...1 55.39 | 62.00 | 4.92, .030|1.11 .81 .07 .10 .018 | 3.90 | 10.66
Montreal.......... 60.56 | 66.00 | 2.31 | .040 | .36 7L .23 .09 .007 | 1.90 8.24
Newport No.1 ....| 48.71 | 54.05 | 4.60 ; .037 [ 8.01 | 1.20 W15 .07 .006 | 5.50 9.87
Newport No.2¥ .| 45.00 | 50.00 |....... 2035 [ 6.00 j.ooeaoifiacaifeeiaeaeane e 10. 00

57.00 [12.15 | .026 [1.26 [1.05 | .47 | .11 | .005|3.59 | 10.87
62.00 | 4.61 .085 | .84 {1.20 | .23 | .17 | .014 | 3.67 |13.00
63.08 |.eu... JREECI I DU PPN FURUIN FURIN I 10. 34
62.37 | 4.10| .046 | .54 | .89 | .62 | .09 | .004|2.24 | 9.75
62.95 | 8.94| .055| .90 |1.17 | .16 | .14 | .017 | 3.53 |14.34
58.57 | 5.25| .036 [3.21 | 1.07 | .66 | .60 | .017 |....... 9.95
64.28 | 3.30| .020| .30 | .76 | .18 | .11 | .004 | 1.1z | 8.42
63.43 |....... 046 | 1.0902(.coneolfeii o 18.56
49.00 | 26.00 | .045 | .45 | 1.25 | .40 .25 015 |L..ne. 8.50

Above are average cargo analyses of the season 1898, except when marked thus: (*). Ores so marked
show the expected analyses for the season 1899.
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Cargo analyses of Lake Superior iron orves, in the season of 1895—Continued.
MARQUETTE RANGE.

Dried at 212° Fahrenheit.

Iro;L Orga(lil Moi
Designation of ore.| 22% ... | Phos-| Man- . . . |teand ms_'

s‘;;:i_ Iron. | Silica. 5)1111:‘- n%:.e. A}f:” Lime. x:{g&_ pshl:llr_ }:ﬁ% tare

ter.

Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per®t.| Per ct.| Per ct.| Per ct.| Per ct.| Perct.
Angeline, Hard ...| 63.66 | 66.89 | 2.25]0.013 | 0.09 |1.27 |0.11 |0.04 }0.014 | 0.50 | 4.83
Angeline, H'm. ....| 59.14 | 65.37 | 2.69 | .041 | .30 | 1.05 .12 .08 7| 018 | 2.01 9.53
Angeline, South...| 54.60 | 62.17 | 4.75 | .135 | .27 | 1.63 25,1 .15 L0201 3.68 | 12,17
3723 ) S 40,25 | 41.18 | 37,22 | .030 | .18 | 1.04 .09 12 .031 ] 1.62 2.26

55.34 | 61.80 | 6.70 | 051 .28 | 1.90 .97 .34 .008 | 2.12 | 10.45
Cambridge ........ 51.91 | 62.04 | 5.78 | .192 | 1.00 142 1 1.66 .88 .002 | 1.37 16.32
Champion No.1* .| 64.35 | 65.00 | 4.59 ! _055| .09 |2.27 .96 .66 007 j.aelal . 1.00
Cleveland Bess....| 66.80 [ 67.09 | 2.25( ,028{ .10 | 1.20 .23 .28 L0247 .28 .43
Cliffs Shaft........ 61.82 | 62.50 3.40 1 107 .37 | 1.86 1,34 | 1.12 .027 | 2.20 1.08
Dartmouth* ...... 65.00 1 65.75 | 2.52 | 032 | .18 |1.74 .32 W11 014 | .32 1.14
ESS0X* cevennnnn-n 59.40 | 60.00 | 10.25 | .110 | .30 | 2.20 o 53 .20 L020 |ooeoann 1. 00
Foster ...coeeanna. 49.58 | 561.45 | 18.45| .142 | .27 [1.10 .18 .39 .020 | 5.18 3.63
Harvard Bess.*...| 56.89 | 65.00 | 3.15] ,050 | .31 |1.78 .32 .18 .020 ) 2.09 |12.48
Ishpeming -.......| 51.08 | 59.52 | 6.75| .067 | .48 |2.18 .22 .40 .010 | 4.17 | 14.18
Jackson, Pit 7.....| 52.70 | 55.21 | 13,71 | .067 |-...--- 3.25 [eeieao.|en JRORPIN PR DU, 4.55
Jackson, Hard No.

2Bess.*..oanoan 48.56 | 50.01 | 24.23 L0471 .15 12,93 loailiideeeeaas 202 |aeaaa.l 2.90

Kenyon*.......... 46.10 | 52.00 | 18.00 | .110! .71 ]1.22 .30 .19 .027 1 3.83 | 11.24
Lake.coioeenranons 51.69 ) 60.00 | 579! ,088| .7L |2.70 .35 .67 L0191 4.43 | 13.85
Lake Bessemer*..| 56.12 | 64.21 | 3,98 | .038 | .52 | 1.51 .23 .15 .023 ] 1.80 |12.59
Lake Bess.,E.End* 53.74 | 61.00 | 7.40 .043| .42 |2.17 .28 .16 L0231 2.71 | 11.90
Lake Silica........ 42.86 | 48.16 25,17 | .039 | .43 | 1.69 .36 .47 .035{ 1.65 | 11.00
I.. Superior, No.1*| 64.25 | 65.00 | 3.64 ;| .094 | .31 |2.14 .37 .36 013 | .49 1.16
Lillie..cooonunonnn. 55.43 | 62.56 | 540 .074| .39 |1.97 | .34 | .11 | .008|3.12 |11.40
Manganif. H'm,*.| 48.67 | 54.29 | 7.20 | .071 | 4.61 2.20 .82 |-2.57 L025 J....... 10.35
Marquette ........ 39.26 | 41.06 | 36.85 | .055| .30 |1.07 .20 .16. ] .020 ) 1.67 4.37
Negaunee..... v...| 55.76 | 62.65 | 4.31| .056 |-euconn 283 Jeeceeaifieamenfoneennntinnas .. 11.00
Negaunee,n. Bess.| 53.40 | 60.00 | 4,31| ,115 [....... P SO D NS PR, 11. 00
Norfolk*.......... 55.52 | 56.00 | 18.43 1 .055 | .11 [3.18 .71 | 1.05 L030 [....... .85
Old Mine H'm.Bess| 54.98 | 63.16 | 4.17 | .067 | .49 | 2.00 .30 .28 L0201 2,78 | 12,95
O.M.H'mn. Bess. *| 53.36 | 61.00 | 550 | .101| .75 | 2.00 .48 .59 L0271 2.99 | 12.52
Princeton*........ 54.09  64.92 3,16 | .055| .73 .159 | 1.12 .742 | .001 | 1.20 | 16.68
Queen ............ 53.51 | 61.40 | 5.56 | .150 .204 | 2.623 .45 .468 | 010 | 2,90 | 12.85
Republic, Special..| 66.78 | 67. 07| 2.80| .018 | Trace.| .71 .10 .08 L016 f....... .43
Republic, Specular| 66.21 | 66.74 | 2.70 | .034 | .18 | 1.00 W17 L1 L0111} .29 .79
Repubhc Kings-

63.46 | 64.00 | 6.13 | .034 | .23 | .82 | .31 | .209| .032| .045| .84

54.40 | 61.40 | 6,40 | .120| .37 | 1.80 42 1 .008 | 8.22 | 11.40
Richmond... ..| 43.06 [ 43.60 | 36.20 | .034 | .04 .64 .49 .11 .004 | 2,74 1.27
Salisbury ......... 53.48 | 62.50 | 4,44 | .117| .31 | L.77 .38 .13 L013 | 4.13 | 14.43
Salisbury Bess....| 54.12 1 63.60 | 3.43 | .044 | .25 | 1.38 13 .18 L017 | 4.45 | 14.91
Salisbury Silica ...| 42.99 | 49.60 | 23,28 | .050 | .33 | 1.75 .18 .20 .021 | 3,11 |13.33
Savoy *eeearenanans 60.08 { 61.00 | 9.11 | .097 | .32 |1.97 .45 .39 .020 | 1.07 1.50
Sec.16,No.1Bess..| 62.23 | 65.26 | 4.70 | .022 | .18 | 1.59 .29 .22 L0151 .50 4.64
Sec. 16, No.2Bess. | 60.45 62.06 | 832! .032| .18 | 171 .34 .24 .015 | .58 2.59
Sec. 21, Hematite*.| 54.53 | 61.50 | 6.15 | .147 | ,46 | 1.29 .48 .20 L027 [ 3,25 | 11.34
Sheffield .......... 60.05 | 61.48 | 9.12 | .024 | .24 | 1.82 .13 .08 .024 [ .55 2.33
Tilden Silica...... 41.07 | 41.90 | 38.30 | .033 | .10 .82 .19 .13 .018 | .65 1.97

Above are average cargo analyses of the season 1898, except when marked thus: (*). Ores so marked

show the expected analyses for the season 1899.

\
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" Cargo analyses of Lake Superior iron ores, in the season of 1898—Continued.

MENOMINEE RANGE.

35

" Dried at 2120 Fahrenheit.

o OB
Designation of ore.| 7 | - Phos- | Man- . 1 an 015-
it | Teon. | Siticn. | pho. | “ga | AT Lime.| Mag | Sul. | wol | wure.

mat-
ter.
Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct.| Per ct.|Per ct.| Per ct.| Per ct.| Per ct.
Aragon ........... 59,10 | 63.24 | 4.39 | .036 .11 1.01 .89 | 1.84 .007 | 1.28 6. 54
Amasa ...oenennnn. 53.34 | 56.00 | 6.98 | .267 .85 3.3 1190 |1.74 .014 | 4,90 4.75
54.21 | 59.73 | 4.18 | . 146 .443 1 2.72 1.10 | 3.22 075 | 2.70 9.24
Bristol *. 52.08 | 56.00 | 3.75 | .80 125 |1.10 [3.60 | 1.50 L0380 |.aaann 7.00
Chapin*. .| 57.39 | 61.60 | 4.96 | . 065 .32 1.15 .61 | 2.20 .012 | 2.27 6. 84
Clifford ........... 39.42 | 40.44 | 39.19 | . 016 .11 .85 .51 .26 . 002 .70 2.51
Columbia ......... 53.40 | 60.00 | 3.78 | .550 .23 1.99 .41 .80 L100 ...... 0] 11.00
Crystal Falls...... 53.62 | 58.60 | 4.45 | .795 .20 | 1.41 | 2.40 .93 .008 | 2.14 8.50
Davidsonr ......... 51.37 | 56.39 | 6.25 | .166 .395 | 3.12 1.50 | 3.49 .114 | 3.90 8.90
Dunn ...ooeiannn.. 52.66 | 58,00 | 4.00 | .582 .74 | 1.98 | 1.72 .81 .031 | 6.22 9. 20
Elmwood 53,14 | 58.16 | 5.69 | .165 .33112.804 11,18 12317 .055|4.62.! 863
Florence .. .| 51.62 | 56.10 | 4.79 | .388 .81 218 (117 {1.92 .271 | 5.67 7.98
Granada 57.80 | 62.42 | 4.56 | . 062 .18 1.03 .54 1.60 017 | .70 7.40
Great Western....| 56.15 | 61.30 | 4.60  .375 .24 | 1.16 | 2.10 .80 .006 | 3.10 8.40
Hemlock -......... 56.68 | 59.43 | 5.60 | .302 .14 12,22 1210 | 1.75 |Trace.| 2.33 4.62
Keel Ridge* ...... 39.46 | 40.64 | 37.42 | . 046 .20 .90 | 1.35 | 1.00 .006 | 1.50 | 2.90
Lamont*.......... 52.70 | 57.60 | 4.15 | .72 .24 (1.24 | 261 |1.10 .006 | 2,10 8.50
Lerida cecvvuennn-. 58.80 | 63.48 | 3.74 | .152 L1837 [ 1.15 .94 | 167 .003 | 1.05 7.37
Lincoln* .| 56.85 | 62.20 | 4.70 | .425 .320 | 1.67 |[1.42 .72 .010 | 2.84 8.60
Loretto............ 53.13 | 58.50 9.80 | .019 .24 11.92 .32 .29 .139 | 2,66 9.17
Mastodon ......... 58.23 | 61.78 | 2.20 | .55 .15 | 2.40 .70 .20 .085 | 5.10 5.75
Millie ccomennnnnn. 59.75 | 63.21 | 2.54 | .027 .20 .93 [1L14 | 1.74 .009 | 2.51 5.48
Nimick* .......... 58.05 | 62.68 | 4.37 | .078 W17 | 1,05 .64 | 1.62 .013 | 1.68 7.39
Pewabic* ......... 58.90 | 63.59 | 4.32 | .012 .13 | 1.05 .91 | 1.22 .002 | 1,46 7.38
Pewabic Genoa....| 42.14 | 44.00 | 32.89 | . 007 .09 | 1.10 .79 | 107 .005 | 1.18 4.22
.| 53.51  57.54 | 6.26 | .066 | 1.08 1.52 1.24 |3.93 .018 | 3.36 7.00
52.40 | 56.35 | 6.72 | .065 .30 | 2,21 |2.37 |3.48 .053 | 3.78 7.00
60.62 | 65.51 | 3.46 | .0135 | .25 | 1.14 .19 .25 .036 | .73 7.47
58.02 | 62.29 | 4.80  .085 .31 | 1.35 .62 | 1.51 .007 | 1.95 6.86
50.61 | 54.00 | 18.23 | .010 .18 .65 1.20 | 1.57 .003 [.......{ 6.28
MESABI RANGE.

Adams............ 57.91 | 64.03 | 2.92 | .032 .48 | 1.06 17 .18 .023 | 3.25 9. 56
Admival...o.o..... 59.21 | 63.80 | 5.10 | .027 .32 .59 .22 L1421 004 | 2.11 7.20
Ajnslie.... 58.23 | 63.46 | 3.29 | .063 .41 -1 2.38 .21 .12 .008 | 2.85 8.2¢
Auburn... .| 58.45 | 64.65 [ 3.05 | .045 .35 | 1.78 .58 .18 | Trace.| 2.18 | 10.00
| Audrey - occeunee. 55.68 | 63.10 | 3.45 | .059 .59 | 1.81 .30 .27 |Trace.| 3.32 | 11.75
Beaver.......c.oee.. 56.29 | 63.39 | 2.20 | .083 .22 | 1.93 .24 .17 .020 | 3,50 | 11.20
Biwabik........... 58.52 | 63.47 | 3.75 | .039 .50 | 1.00 .27 .12 .004 | 3.35 7.80
Canton*........... 54.72 | 60.80 | 4.25 | . 048 .49 .93 .71 .07 |Trace.| 7.81 | 10.00
Commodore* ...... 58.14 | 64.10 3.90 | .039 .20 1.21 .24 .06 .004 | 3.40 9.30
Duluth............ 54,11 | 60.94 | 5.10 | .043 .36 1.48 .20 .16 L011 | 5.46 | 11.20
Fayal ... .| 56.92 | 63.09 | 3.38 | .031L .91 | 1.09 .30 .24 |Trace.| 3.68 9.78
Genoa.vevennan.... 57.18 | 63,49 | 4.05 | .030 .48 .84 .40 .25 |Trace.| 3.30 9.94
Hartley ..ccucen.... 58.21 | 64.94 | 2.50 | .037 .44 1.55 .45 W17 .004 | 2,77 | 10.36
Hibbing....co..... 58.25 | 65.24 | 2.78 | .028 .441 | 1.068 | .08 .108 | .011 [ 2.34 | 10.71

Above are average cargo analyses of the season 1898, except when marked thus: (*). Oressomarked
show the expected analyses for the season 1899.
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Cargo analyses of Lake Superior iron ores, in the season of 1898—Continued.

MESABI RANGE—Continued.

Dried at 212° Fahrenheit.

Tron, | Organ- .
Designation of ore. 1’11?5 273 Phos- | Man- Alumi.| ¢ . Mag- | Sul- lg(g,gfl %T:.-
state, | Yron. |Siliea.| pho- | ga- T, T Lime. | pecio | phur. | tile
rus. | nese. mat.
ter.

N Perct.| Perct.| Perct.| Perct.| Perct.| Perct.| Perct.| Per ct.| Perct.| Per ct.| Per ct.
Juniata ........... 51.50 | 58.88 | 5.89 [ .068 TR S e ) 12.54
Linwood ....... . 57.19 1 63.44 | 3.90 | .049 .64 [ 1.45 .30 .19 .006 | 2.60 9.85
Mountain .| 56.07 | 63.95 | 4.01 |.049 W35 faa... e ] O 12.32
Oliver........ 54,46 | 61.95 | 4,76 |, 060 7 O N s [ 12.09
Pillsbury.......... 56.87 | 62.72 3.’41 . 023 .72 | 1.09 .09 .13 .001 | 3.86 9.33
Preble 52.87 | 58.91 | 5.34|.079 | 1.26 | . ...fiiceeeifeinnnnifiemmanliiiians 10.25

.| 55.90 | 63.50 | 4.07 | .032 .47 [ 1.21 .19 .10 1) 5 U PR 11.96

58.23 | 64.39 | 3.49 | .036 .39 | 1.35 .12 .05 .020 | 2.30 9. 56

60.77 | 65.30 | 2.70 | .029 .31 .74 .45 .23 |Trace.| 2.85 6.94

58.14 | 63.45 | 3.29 | .052 .52 .82 .50 .16 .004 | 3.94 8.36

60.08 | 64.60 | 3.06 | .037 .50 .80 .35 .25 | Trace.| 2.90 7.00

VERMILION RANGE.

Chandler.......... 60.98 | 64.72 | 4.02},037 .11 1.94 .40 .11 |Trace.| .90 5.78
LongLake ........ 57.11 | 61.64 | 6.97 | .042 .17 [ 3.38 .37 .17 |Trace.| 1.38 7.35
Minnesota ........ 66.67 | 67.837 | 2.50 | .055 11 .69 .31 11 L0051 .26 1.04
Pilot .ooeniannn. 55.06 | 60.10 | 8.95 | . 044 .25 1 2.95 .21 .09 L024 | 1.34 8.38
Pioneer ........... 59.80 | 64.48 | 4.33 | .037 .202 | 2.123 .10 .072 |None.| 1.24 7.26
Red Lake ......... 61.66 | 63.32 | 4.58 | .123 .14 1 1.70 .47 .46 L0071 .75 2.62
Vermilion......... 65.91 | 66.72 | 2.19 | .137 .09 .90 .56 .25 .010 | .43 1.21

Aboveareaverage cargo analyses of the season 1898, except when marked thus: (*). Ores somarked
show the expected analyses for the season 1899.
A résumé of these analyses indicate that the ores as shipped from
the various ranges contain the following percentages of metallic iron
and proportions of moisture: .

General composition of Lake Superior iron ores.

Range. Iron (natural state). Moisture.

Per cent.  Per cent. | Per cent.  Per cent.

Marquette........oooieiann... RN 66.8 to 39.26 0. 43 to 16. 68
Menominee. .............o.ool...... .| 60.62 to 39.46 2.51 to 11.00
Gogebic........ ... 60. 56 to 44. 83 8.24 to 14. 34
Vermilion i 66. 67 to 55.06 1.04 to 8.38
Mesabi..... eemeeeeieeneaaoaio.) 60.77 to 5150 6.94 to 12.54

It will be noted that'comparatively few Lake Superior ores contain
in their natural state 60 per cent or more of metallic iron, and that the
richer ores are practically confined to the Marquette and Vermilion
ranges, where some ores approach 67 per cent of iron., But the ores
are marketed upon analyses made after drying at 212° Fahrenheit,
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and comparatively few are shipped which show on this basis less than
60 per cent of metal. The leaner ores specified in the table have some
special value, either because of very low phosphorus contents, the
manganese they carry, or, because being highly siliceous and cheaply
mined, they form desirable mixtures with low silica ores.

. The variations in the amount of phosphorus are less in the Gogebic
and Mesabi ranges, but the smallest and largest individual percentages
of this element are in Menominee ores. As a rule, the value of an ore
is based primarily upon the amounts of metallic iron and phosphorus.

THE INDUSTRY IN VARIOUS STATES.
MICHIGAN.

Michigan continues to hold first rank as an iron-ore producer, although
it is probable that in 1899 it may be closely pushed by Minnesota. The
1898 output of 7,346,846 long tons, which was 37.8 per cent of the total
for the United States, shows an increase of 1,259,383 long tons, or 20.69
per cent,over the 1897 total of 6,087,463 long tons. Of this amount
7,192,376 long tons, or 97.9 per cent, was red hematite, and 154,470 long
tons, or 2.1 per cent, magnetite.

The total value of the iron ore produced in Michigan in the year
1898 was $10,368,807, or $1.41 per ton. The Marquette range and the
largest producing mines of the Menominee and Gogebic ranges are in
the State of Michigan.

As indicating the material reduction in royalties to be paid for ore
won, and the recognized policy of having royalties based upon the
selling price of iron ore, one of the companies owning large mineral
areas has established the following sliding scale:

The value of the ore is to be based upon the average market price of
similar ore on docks in Lake Erie ports for three months preceding.
‘When this value does not exceed $1.49, the royalty to be 7 cents per -
gross ton; if between $1.50 and $1.59 per long ton, the royalty to be 8
cents per ton; increasing 1 cent for each 10 cents per ton until the
market price is $1.89 per ton, after which the royalty increases 1 cent
for each 5 cents advance in value; thus, when ore commands on Lake .
Erie docks $1.49 per long ton, the royalty will be 7 cents; $1.89, 11
cents; $1.94, 12 cents; $2,14 cents; $2.50, 24 cents; $3, 34 cents.

The State occupied first position as a producer of red hematite and
fourth place in mining magnetite ores.

MINNESOTA.

All of the iron ore contributed by Minnesota in the year 1898, viz, .
5,963,509 long tons, was of the red hematite variety, giving the State
second place in the list of producers and also in the red hematite class
of iron ores. The amount won in 1898, 5,963,509 long tons, was 362,080
long tons, or 6.46 per cent, greater than the 1897 total of 5,601,429 long
tous.
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"The Vermilion and Mesabi iron-ore ranges are entirely within the
limits of the State of Minnesota. '

An interesting lawsuit was brought in the latter part of the year
1897 before the Minnesota railroad commission. Some of the mine
owners instituted suit against the Duluth and Iron Range and the
Duluth, Mesabi and  Northern railroads to secure lower freight rates
than 80 cents per ton from the Mesabi range and $1 per ton from the
Vermilion range to Lake Superior ports. The independent operators
claimed that these two roads, being interested in ore consumption,
charge rates which they themselves can pay by merely taking money
from one pocket and putting it in another, while the ore producers,
who sell to furnacemen, had no such advantage. It was also claimed
that if the above rates were reduced, there would be encouragement
for mines now inactive to operate and ship, at a small profit, ore of
grades slightly below the limit at which a profitable sale could then
be made. There are several such mines in Minnesota, the operation
of which it was claimed would increase the employment of labor in the
State. It was also asserted that the railroads were making a profit
not commensurate with their investment,

The railroad companies and the associated mining companies denied
the latter statement, and asserted that the prices of ore from the Min-
nesota ranges were not based on the idea of doing business on a profit,
but on what it cost the Carnegie Steel Company and other large com-
panies to deliver ore of the same metallic content at the furnaces. Any
reduction from the rail rate from the mines to Lake Superior would be
given to them and to other furnace operators as well as to the smaller
independent mines, and the latter would be in the same position as
before, only getting a price for the ores which would be less by the -
reduced amount of freight than at present. It was also argued that
12,000 people in St. Louis County were dependent for their living upon
the mining of iron ore and its transportation to the lake, and as many
more receive support indirectly from the mines, while the independent
mine owners were few, and that the reduction in rates would unfavora-
bly affect these 25,000, and would benefit only the few living in distant
parts of the country.

The testimony given by some of the large mine owners and inter-
ested parties was to the effect that a reduction of freight rates would
not affect independent operators on the Mesabi range, as the blast-
furnace managers, owing to the difference in the price of Mesabi and
other ores, amounting in those of similar composition to 70 to 75 cents
per ton, had used, and would use, as large an amount of this Mesabi
ore as practicable. As to the amount of Mesabi ores which could be
advantageously used, one witness stated that from 33 to 40 per cent
was the practical maximum. Another had used from 5 to 100 per cent
of Mesabi ores, but had a number of accidents, and considered 33 per
cent the most judicious percentage. Another considered that 25 to 50
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per cent of Mesabi ores could be used in a furnace mixture. Another
testified that the Duquesne furnaces, near Pittsburg, built to use 75
per cent of Mesabi ores, were not able to utilize more than 35 per cent.
Another stated that he used as much Mesabi ore as possible, as it was
a great factor in reducing the cost of manufacture, and thought that
five-sixteenths of Mesabi ores was as great a burden as was safe. This
suit was discontinued. :

Dr. N. P. Hulst, manager of the Oliver Iron Mining Company, has
been conducting experiments in drying ores at the mines in order to
effect a saving in freights. The amounts of moisture in some of the
ores treated were: Mountain Iron, 12.25 per cent; Oliver and Lone
Jack, 11.9 per cent; Pioneer, 7.5 per cent; Norrie, 10.3 per cent; Tilden,
13.9 per cent. By means of an experimental plant at the mines it was
found that on an average about 10 per cent of water could be driven
out. There was difficulty with some Mesabi ores, which were finely
comminuted, but it is believed that this would not prove a serious
obstacle, and that, including the cost of fuel in heating the ore, drying
would be found to be advantageous, owing to the reduction in freight
rates.

‘While the dried ore would probably occupy the same space in the
vessel or car, or possibly more than in its natural state, it would weigh
fully 12 per cent less, and would enable the boats to carry a greater ton-
nage, for ore is now put in the boats in a comparatively thin layer
because of its great weight. It is claimed that the ore will not again
absorb moisture after it is placed in the stock pile, so that, if once dried
at the mines, the saving would be continued to the furnace. No defi-
nite plans for continuing the experiment on a commercial scale are
réported.

ALABAMA.

The State of Alabama, in the year 1898, continued in third place as a
producer, but the output of iron ore increased frown 2,098,621 long tons
in 1897 to 2,401,748 long tons in 1898, a gain of 303,127 long tons, or
14.4 per cent. Of the amount produced in the year 1898, 1,853,111
tons were of the red hematite variety and 548,637 tons were brown
hematite.

One of the important features of iron-ore mining in the year 1893
was the exploitation of brown hematite beds in the vieinity of Bir-
mingham, which are found overlying the red hematites. This ore, if
obtained in quantity, will be a valuable aid as a mixture in the blast
furnaces of the district. ' v
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Foi' the years for which statistics have been collected the production
of the State of Alabama has been as follows:

Product of iron ore in Alabama since 1889.

Year. Quantity. Year. Quantity.

. ) Long tons. l Long tons.
1889 . e caeant 1,570,319 || 1895. .. .. . .......... 2,199, 390
1890 .o ool 1,897,815 || 1896. ... ool 2,041, 793
1891 ... 1,986,830 || 1897 . euveeee . 2, 098, 621
1892.. . ..ot 2,312,071 || 1898 cceee oo, 2,401, 748
1893 . .l 1, 742, 41

893 712,410 Total wuvnen-.... 19, 744, 083
1894 e . 1,493, 086
PENNSYLVANIA.

Pennsylvania, in 1898, increased the 1897 output of 723,742 long tons
by 49,340 long tons, or 6.82 per cent, reaching 773,082 long tons. The
State produced all four varieties of iron ore, but the greater portion,
614,818 long tons, or 79.53 per cent, was magnetite, it occupying the first
position in this class of ore, and supplying about one-half of the total
amount mined in the United States in 1898. The bulk of the magnet-
ite was obtained from the Cornwall Ore Hills by open-cut exploitatiou,
Of the balance, 142,725 long tons, or 18.46 per cent, was brown hematite;
13,975 long tons, or 1.81 per cent, was red hematite, and 1,564 long tons,
or 0 2 per cent, was carbonate.

The State has large reserves of ores, Whlch however, usually have
loweriron contents than is now considered des1rab1e With the present
demand for iron ores it is probable that some of the deposits which
have been idle will resume operations, and that the 1899 production
will show an advance over that of 1898,

TENNESSEE.

This State contributed, in 1898, 593,227 long tons of iron ore, being a
decline of 11,270 tons, or 1.86 per cent from the 1897 total of 604,497
tons. Of the amount mined in 1898, 308,611 tons were brown hematite,
and 284,616 tons red hematite. The greater portion of this ore was
smelted in the blast furnaces of the State, but considerable brown
hematite was supplied to furnaces in Northern Alabama,

VIRGINIA.

~ The blast furnaces of the State consume the iron ores mined in Vir-
ginia. The 1898 production, 557,713 long tons, shows a falling off of
153,415 tons, or 21.57 per cent from the 1897 output.of 711,128 long
tons. Nearly all of the ore mined in 1898 was brown hematite, in
. which class Virginia took first place with a total of 554,750 long tons;
the balance, 2,963 tons, was red hematite.
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WISCONSIN.

This State held seventh position in the year 1898, with an iron-ore
production of 509,645 tons, all of the red hematite variety, in which
class of ore it ranked fourth. This was a decline of 44,510 long tons,
or 8.03 per cent, from the 1897 product of 554,155 long tons.

The major portion of the ore comes from the Menominee and Gogebie
ranges, which extend into Wisconsin from Michigan, the latter State
containing the greater portion of the deposits on both ranges. The
balance was won from Dodge County, where there is an important
deposit of fossil or “flaxseed” ore, which is quite easily wrought.

COLORADO. -

Colorado’s pig-iron industry showed a marked revival in the year
1898, and as a result the production of iron ore increased from 187,314
long tons in 1897 to 318,480 long tons in 1898, a gain of 131,166 long
tons, or 70.02 per cent. All of this ore was not, however, used in the
manufacture of pig iron, a considerable amount being utilized as a flux
in the silver smelters.

Three different varieties of iron ore were produced—302,368 long
tons, or 94.94 per cent, was brown hematite; 10,070 long tons, or 3.16
per cent, was red hematite, and 6,042 long tons, or 1.90 per cent, was
magnetite.

NEW JERSEY.

The 275,438 long tons of iron ore mined in 1898 was all of the mag-
netite variety, in which class this State occupied second place. This
was an advance of 21,203 long tons, or 8.34 per cent, over 1897, '

New Jersey has important deposits of magnetite ore, but in many
of the older mines the cost of winning, owing to moderate richness,
increasing depth, narrow veins, and other causes, has made them
unprofitable to operate. If, however, magnetic concentration is com-
mercially successful, some of the leaner bodies of ore would again
prove sources of supply for the Eastern furnaces, and deposits now
unwrought may resume operations.

MISSOURI.

"With the exception of a small amount of brown hematite iron ore
which was used as a flux by the smelters, all of* Missouri’s production
of 205,347 long tons in 1898 was of the red hematite variety. Most of
the larger deposits have had the greater portlon of the available iron
ore removed, and a large portion of the product reported in 1898 is lean
ore which was taken outin previous years but not considered as market-
able without further treatment, and therefore not reported. This oreis
now being utilized, and is therefore included in the present statement.
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NEW YORK.

The produection in this State in 1898 amounted to 179,951 long tons of
iron ore, there having been for several years a gradual decline in the
amount mined, due to the low cost at which Lake Superior ores have
been delivered in the East, and to litigation in important mining com-
panies. The 1898 output was 155,774 long tons, or 46 per cent less than
that of 1897, which amounted to 335,725 long tons.

Four different varieties of iron ore were mined—155,551 long tons, or
86.44 per cent, was magnetite; 14,000 tons, or 7 .78 per cent, brown
hematite; 6, 400 tous, or 3.56 per cent, red hematite; and 4,000 long tons,
or 2.22 per cent carbonate.

GEORGIA AND NORTH CAROLINA.

These States in the year 1898 produced 79,125 tons of red hematite
ore; 78,869 long tons of brown hematite ore, and 2,089 tons of magnetite,
a total of 160,083 long tons—a decrease of 44,556 long tons, or 21.77 per
cent from the 1897 total of 204,639 long tons.

OTHER STATES.

None of the remaining States mined as much as 100,000 tons of iron
ore. Ohio contributed 43,868 long tons of carbonate ore, ranking first
as a producer of this class of ore; Massachusetts and Connecticut mined
brown hematite ores; Kentucky, red hematite; Maryland, carbonate
ore; Texas, brown hematite; while the States of Montana, New Mexico,
Utah, Nevada,and Wyoming contributed red hematite, brown hematite,
and magnetic ores.

The red hematite deposits in northeastern Wyoming glve promise of
a large development, arrangements having been perfected to supply
these ores in large quantities to the blast furnaces and silver smelters
of Colorado.

VALUE.

The total value of the 19,433,716 long tons of iron ore produced
during the year ending December 31, 1898, was $22,060,837, an average
of $1.14 per ton. This represents an advance of 6 cents over the aver-
age value in the year 1897, which was $1.08 per ton. In the report for
1897 the advance in the price of ores, as fixed for 1898 by the Bessemer
Ore Association, of Cleveland, was given as 15 cents per ton over the
1897 rates—an increase of 5.66 per cent—and the average increase for
the country of 5.56 per cent in 1898 verifies this statement closely. It
should be borne in mind that the prices given represent the value of
the ore free on board ears or carts at the mine, and not the cost or the
selling price of the ore. The royalty, if any, is, however, included.

The highest rates are obtained in the Western States, where iron ores
are used as flux in precious metal smelters and where higher wages .
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prevail than in the Bast. The maximum average value was $3.27 per
ton in the States of Montana, New Mexico, Utah, and Wyoming. The
lowest average, amounting to 40 cents per ton, was in Texas, where the
ore was won by convict labor. The average in Michigan was $1.41 per
ton, while in Minnesota, where a longer haul is necessary to reach
points of consumption and a lower price is paid for some of the iron
ores, the average was 78 cents per ton at the mines.

The following table will show the production, total value, and value
per ton, in the various States producing iron ore in the year ending
December 31, 1898. '

Production and value of iron ores in 1898.

State. Producti(in. Total value. Valg: n].per
Long tons.

Michigan ..oooeueiiuooomeaaonaan. 7,346,846 | $10, 368, 807 $1.41
Minnesota . ..v.noomoos oo 5,963, 509 4,659, 649 .78
Alabama . ... ..o il ‘2,401, 748 1, 632, 208 .68
Penosylvania ..........ooco .ol 713, 082 8717, 365 1.13
TennessSee . . .occveeenecaceeecnanannn 593, 227 481,192 .81
Virginia - ..o coie it e 557,713 1, 226. 290 2.20
WHSCODSIN -« o enenmeeeemanaennnees 509, 645 687,913 1.35
Colorado . ... vem il 318, 480 553, 406 1.74
NeW JErSeY - ccovnncucaeomnnaeaaaans 275, 438 654, 148 2,37
Missouri . ... icie i aaas 203, 347 123, 345 .60
New YOrk .o ooeoooeieeeanceannans 179, 951 350, 999 1.95
Georgia and North Carolina......... 160, 083 129, 468 .81
Montana, Nevada, New Mexico,

Utah, and Wyoming.............. : 55, 969 183, 274 3.27
(075 I e - 43,868 50,518 1.15
Connecticut and Massachusetts. .... - 20,251 53, 628 2.65
Kentueky ... ooocoa il ) 12,913 12,913 1.00
Texas .. oo ieieie e e e e 9,705 3,882 .40
Maryland .. ooouoeee.... e enaa T 5,041 11, 882 2.00

0 7 19,433,716 | 22,060, 887 1.14

STOCKS.

The total stock of ore reported on hand at the mines December 31,
1898, was 2,846,457 long tons—a decrease of 251,830 long tons or 8.1
per cent from the amount on hand at the end of 1897, viz, 3,098,287
long tons. "

The greater portion of the stocks are carried in the Lake Superior
region, as nearly all of the ore is sent forward by vessels to lower lake
ports, and after the close of navigation ore accumulates at the mines
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until the lakes are again open to traffic. Michigan had 1,282,649 long
tons of iron ore on hand December 31,1898, or 45.1 per cent of the total,
and the three States of Michigan, Minnesota, and Wisconsin together
had stocks on hand December 31, 1898, amounting to 2,354,385 long
tons, or 82.7 per cent of the total for the United States.

These stocks are at the mines and do not include the ore carried at
the receiving docks on Lakes Erie and Michigan.

In the Southern States, as a rule, ore is not stocked, but is sent
directly from the mines to the blast furnaces by rail, and as the dis-
tances are short the charges for carriage are much below those pre-
vailing in the Lake Superior region, and shipments are made all
through the year.

The following table shows the stocks of iron ore on hand at the
mines in the various producing States at the end of the year 1898:

Stock of iron ores in 1898.

s g
Long tons.

Michigan. ... ... .. ...o.iolii.oL. reeeee e 1,282, 649
Minnesota. ..o .ol . iii.oii... feeteceas teeaaa e 943, 631
MiSSOULT - - - o e i e eeaoa a 201, 253
WiSCODSIN . o o oo e e e 128, 105
New York ... ooe o e 79, 096
New Jersey. ..o it it i 71,189
i’ennsylvania .............................................. 39, 690
L0 4 U 27, 000
Alabama . .o i i e ecicceicaeaann 22, 355
TENIESSEO o e e e aeee ceeome aecmn oo amec coeesmascnasannn 15, 064
TeXAS <t ieiie et ticeee et cceasaccecaen e annas 12,900
Montana, Nevada, New Mexico; Wyoming, Utah, and Oregon. - 7,500
Virginia. . oo e e 6, 150
Connecticut, Massachusetts, and Vermont. ......__...._..... 3, 600
Kentucky ... ool e et 3, 000
10703153 ¢: ¥ U4 2 2, 950
Georgia and North Carolina.............. ... ... .. .. ... 200
Maryland ....oeenn.. L 125

Total. venm et e e 2, 846, 457

a Including lean ores not previously reported. See data concerning Missouri production, p. 41.

The reports of stocks of iron ore on hand at the close of each year
. are usually made from records of the number of tram-car or skip loads
of ore taken from the mines. When the stock pile is cleaned up this
- amount may be either greater or less than the actual tonnage, but on
the average it is a close estimate. As an instance of the accuracy of
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_ this method of figuring, one of the large iron ore-mining companies in
the Lake Superior region (producing over one million and a quarter
tons) had on hand at the end of December 31,1897, a stock of ore
amounting to almost 350,000 tons, and when this ore was finally cleaned
up during the shipping season of 1898 the difference between the esti-
mated and the actual amounts of ore in stock was but 3,800 tons, or
one-third of 1 per cent of the total output of the operations.

PROMINENT IRON-ORE PRODUCERS.

The councentration of work upon limited areas and the exploitation
on a liberal scale of large deposits results in a comparatively small
number of mines contributing the bulk of the iron ores. Eighty-two
mines, or groups of mines-under one local management, produced
17,092,118 long tons of iron ore in 1898, equivalent to 208,440 long tons
per mine on the average. The combined output of these 82 plants
was 88 per cent of the total production for the year. Next to this
record is that of 1897, when 85.64 per cent of the total iron ore mined
was obtained from 73 of the larger mines.

Of the 82 prominent producers in 1898, 4 contributed between 600,000
and 700,000 long tons; 4 between 500,000 and 600,000 long tons; 5
between 400,000 and 500,000 long tons; 5 between 300,000 and
400,000 long tons; 11 between 200,000 and 300,000 long tons; 27
between 100,000 and 200,000 long tons; 26 between 50,000 and 100,000
long tons. Of these large mines, 35 were located in Michigan, 19 in
Minnesota, 12 in Alabama, 1 in Pennsylvania, 3 in Wisconsin, 4 in
Tennessee, 2 in Virginia, 3 in New Jersey, 1 in Georgia, 1 in Colorado,
and 1 in New York.

Sixty-seven of these large mines produced red hema,tlte, with a total
of 15,293,794 long tons. Five mines supplied 843,957 long tons of
magnetite; 9 contributed 810,584 tons of brown hematite, and the
remaining mine yielded 143,783 long tons of a mixture of red hematite
‘and magnetite.

The following list gives (by permission) the production at most of the
mines which contributed 50,000 tons or ever of iron ore in the year 1898,
arranged in the order of their output:

List of prominent iron-ore producing mines of the United States in 1898.

Name of mine. . Production.
Norrie mines, Michigan: . Long tons.

DL 3 5 YR 271, 072
" North Norrie «... ..... e e 212, 075
Fast NOTTIC oo ous e e eeeeie oeme eaeeens .. 207,306

v _ — 690, 453

Lake Superior, Michigan.................. . g 666, 424

Mountain Iron and Rathbun, Minnesota. .................... | 650, 021

i
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List of prominent iron-ore producing mines of the United States in 1898—Continued.

Name of mine. . Production.
Long tons.
Chandler, Minnesota.... ... .ooooe i iiiiaanans PO 628, 268
Fayal, Minnesoba - ... .. oo i i 590, 500
Cornwall, Pennsylvania ...... ... ... ..o ... D 584, 341
Ishkooda and Spalding, Alabama . ...._ ... ... 560, 220
Mahoning, Minnesota . ........ e e e 520, 751
Adams; Minnesota ................... et 474, 646
Chapin, Michigan _... ... ... cceveiirii e, 466, 481
Cleveland Iron Mining Company, Michigan:
HATA 0T .« ooe eoeee oo e e e 10, 797
Hematite ... ... ... . ool None.
7Y 444, 903
I 455, 700
Lake Angeline, Michigan ... ... ................. e eaans 442,500
Minnesota Iron Company, Minnesota.. .. .ceoooeoaan o0 426, 240
Biwabik, Minnesota ... ... L.l 383,180
Tilden (Gogebic range), Michigan ..... . ... .. ..._....... 318,723
Fossil, Muscado, and Wares, Alabama. ... .. ..........-... 375, 756
Lone Jack and Missabe Mountain, Minnesota. ... ............ 349, 763
Pewabic, Michigan ..... .o ool el 328, 817
Aragon, Michigan ...... .. ... ... ... [ 296, 000
Genoa, Minnesota. ... ..ot i i i eeaaeaan. : 282, 064
Newport, Michigan ... .. ... .. .ol 266, 283
Ludington, Michigan_ ... .................. [T 24%, 941
Montreal, Wisconsin ... . ... i olL.... 242, 501
Auburn, Minnesota . .... .. e e e e e ceeaaan 235, 631
Sparta, MinNeSOta -« —enroeeienenamaeanes ST 226, 203
Cliffs Shaft, Michigan ................... e eeieeieccetaaaa.. 205, 495
Sloss, Alabama . ..o ooin it i it e e o 201, 247
Pabst, Michigan ... .cccoioiiiin el [ 198, 741
Brown Mining Company, Tennessee . ........................| . 184,346
Penn Mining Company, Michigan ........................... 181, 176
Franklin, Minnesota .. ... ... ... ioo.... 150, 591
Lawrence, Tennessee ... ... ... oo ioonooimoaieaaieaanan. 144, 368
Champion, Michigan.. ... ... .. oo . oo, 143,783
Aurora, Michigan. . ... ... 137, 384
Crystal Falls, Michigan. .........ooo.oooooooooo oo f 131, 492
Marquette, Ore (open pit), Michigan.......... e, / 122, 765
Ashland, Michigan ' 122,107
Hull, MiNDeSOta « -« v oo cme et imet eeae aee e e, 121, 758
Duluth, Minnesota : 119, 061
Commonwealth, Wiseonsin. ... ...oc.eoeeaenoiioiaaaiaa o 119, 000
~Pillsbury, Minnesota.. .- ccocooeieeen ceen L e eeeeeaee s 116, 500
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List of prominent iron-ore producing mines of the United States in 1898—Continued.

Name of mine. Production.
Long tons.

Republic and West Republic, Michigan. . ......... P V114,872
Salisbury, Michigan .... ..o ..ot S 113, 820
Irondale, Alabama. . . ... .. i iiiiiiiiiiiiiiiciiiian.. 111, 498
Norman, Minnesota. ... .. ... . .. ... . . iiiii.oo.. 110, 146
Alice, Alabama . ..o oot i i aiiiaaol : 104, 544
Clifford, Alabama. ... oo.o oot it e e e 104, 430
Ohio, Minnesota .- .............. e e e 101, 607
Redding, Alabama ... .oow.et it iae it e e 89, 805 -
Iron Belt, Wisconsin ... ... ... .. i iiiiiiiiiiaiaia 89, 629
Sellers, Minnesota ... .. occn i ciie it ccecaa e aaaaan 89,278
Cundy, MiCRIgAN - ++vcvevsvereaees oo oot s e 82, 579
Clifton, Alabama . .. oo.o oot i i i e "7, 746
Hemlock River, Michigan. .. .. ... ... . ... l....icooo. ... 75, 370
Allegheny Iron Company, Virginia.......o..ocoo oo 75,097
Brotherton, Michigan. ... ... ... .. . ... ...l 73,719
Champion, Alabama ._............... e mem e e e 72, 009
‘Wharton-Hibernia, New Jersey - ... ... oo 71, 936
Raimund, Alabama ... ......_..... e e e 66, 293
Mansfield, Michigan .. .. . ... . i ool 65, 564
Embreville, Tennessee g ) 65, 000
Greeley, Alabama. ......... ... .. e 57,282
Watts, Tennessee. ...c..uemcee o iiniaee s ciie e caeecaes 52, 988
Lower Wood, New Jersey. -.oceconomnmn camecaencaeacannn 51,101
Tilden (Marquette range), Michigan .._....._..._........... 50, 833

TOtAL- - e e et eoecee eemenn eea seme eemeaaom e en eaas 15,187, 367
Seventeen mines not reported by name... ........ ... ... 1,954,751

Grand 0tal. -ooe veemoooeeeeseieaeam e nnn.| 17,092,118

TRANSPORTATION.

As has been previously stated, the greater portion of the ores from
the Lake Superior region is shipped by water from the various upper
lake ports to the receiving docks on Lake Erie and Lake Michigan.
Of these shipping ports Eseanaba, Michigan, which ranks first as
regards the amount of iron ore sent by vessel in 1898, is situated on
Lake Michigan, the ore sent from it (2,803,513 long tons) coming from
the Menominee and Marquette ranges. Two Harbors, Minnesota,
which ranks second, with a total shipment of 2,693,245 long toms, is
25 miles northeast of Duluth, and receives ore from the Vermilion and
Mesabi ranges. Duluth, Minnesota, at the extreme western end of
Lake Superior, depends upon the Mesabi range for its shipping ores,
and in the year 1898, 2,630,610 long tons were sent to the lower lake
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ports. From Ashland, Wisconsin, at the southern end of Chequame-
gon Bay, on the south shore of Lake Superior, 2,391,088 long tons were
shipped in 1898 from the Gogebic range. Marquette, Michigan, on the
southern shore of Lake Superior, the oldest of the lake shipping ports,
in the last three years, owing to the completion of the Lake Superior
and Ishpeming Railroad, has shown augmented shipments, those for
1898 being 2,245,973 long tons, all of which came from the Marquette
range. Gladstone, Michigan, on Lake Michigan, and Superior, Wis-
consin, on Lake Superior, also shipped the quantities of ore indicated
below.

The following table will show that in 1898 all of the five larger ship-
ping ports were closely grouped, the difference between the first and
fifth being but 557,540 long tons. The table gives the shipments by
ports from the years 1892 to 1898, inclusive, together with the amounts
forwarded by railroad from the mines to the blast furnaces from 1892
to 1897:

Lake shipments of iron ore.

Shipping port. 1898. 1897. 1896. 1895. 1894. 1893. 1892.
Long tons. | Long tons. | Long tons.| Long tons. {Long tons.|Longtons.| Long tons.
Escanaba ........ 2,803,513 | 2,302,121 (2,321,931 [ 2,860,172 (1,644, 776 |2, 048, 681 4,010, 085
Two Harbors....; 2,693,245 | 2,651,465 1,813,992 [ 2,118,156 (1,373,253 | 903,329 1, 165, 076
Daluth .......... 2,630,610 | 2,370,064 ;1,988,932 | 1,598,783 1,369,252 | 440,592 [ ...........
Asbland......... 2,391,088 | 2,067,637 1,566,236 | 2,350,219 |1,738,590 |1,117,520 | 2,223,684
Marquette ....... 2,245,973 | 1,945,519 11,564,813 { 1,079,485 |1, 424, 850 (1,086, 934 1, 026, 338
Superior......... 550,403 531,825 | 167,245° 117,884 |.......... 80,273 4,245
Gladstone ....... 335, 956 341,014 | 220,887 109, 211 79,108 | 203,589 115, 886
Total ...... 13, 650, 788 | 12,215, 645 |9, 644,036 | 10, 233, 910 |7, 629, 829 |5, 830, 918 8,545, 314
Allrail ship- )
B1VTCS 01 7 S RO 241,357 | 290,792 195,127 | 118,394 | 178,037 525, 768
Grandtotal |.eoeen.oooo. 12, 457,002 9,934,828 | 10,429,037 (7,748, 223 6, 058, 955 9,071, 082
| .

Owing to the enlarged size of vessels, the necessity for rapidly load-
ing them, etc., changes have been necessary in the construction of ship-
ping docks, which have been heightened and their capacities increased.

The tfollowing table, giving the location, ownership, capacity, and
dimensions of the shipping docks constructed to haundle the iron ores
mined in the Lake Superior region, has been furnished by Chief Engi-
neer R. Angst, of the Duluth Iron Range Railroad. A comparison of
this table with the one published in the report for the year 1895 will
indicate some of the changes which have taken place,
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Record of iron ore docks on the Great Lakes, April 1, 1899.

D ) Height, | Heiont, b
Railway. Location. ngg% Nm(:)]i])el Storage wgztr?ieﬁo ‘gatia{r to| side to Legfg o Lel(:tg " Aggle Remarks.
Dber. |pockets.| ¢2Pacity. lggl%e- 3 ck(?f p‘};'iﬁ?éf& spouts. | dock. | pockets.
. N posts.
Tons. | Ft. In.| Ft. In.| Ft. In.| Ft. In.| Feet. | © '
Chi. & Northwest'n Ry...| Escanaba, Mich ... 1 184 | 24,104 1 28 10| 48 6| 37 0, 21 0} 1,104 | 39 30 .
Do weee Jlecido ool 2l S DR (RPN PR PSP RO P, Taken down Feb-
Do o do .. _......... 3 226 | 30,284 | 31 52 8| 87 0] 27 0| 1,356 |45 00 ruary, 1898.
DO ceeni do ool 4 250 | 32,750 136 6| 59 21 37 04 30 0l 1,500 | 45 00
Do ..o do............ 5 232 143,152 |28 6| 53 3| 37 0| 21 8| 1,392 |40 00
Do oo Ashland, Wis..__.. 1 234 36,036 |32 10| 54 0| 46 8| 27 0] 1,404 | 39 30 312 feet single
Do oo do ...l 2 234 125,740 136 6 57 8| 46 0| 27 0] 1,404 |42 00 pockets; 1,076
Duluth & Iron Range R.R .| Two Harbors, Minn 1 200 | 40,400 | 35 .59 6| 49 0| 27 0| 1,388 38 40 feet double
Do ool s do ............ 2 208 | 42,000 { 33 5| 57 6 ) 49 0] 25 0] 1,280 38 40 pockets.
Do oo et do ............ 3 90 | 16,000 [ 28 10| 52 6| 49 0| 23 O 572 | 38 40
Do oo ] do _........... 4 168 1 30,000 | 28 10 | 52 6| 49 0| 23 0| 1,112 |38 40
DO e do ............ 5| 168 (33,000(30 00| 55 0| 49 0| 25 0| 1,112|38 40 |-
Duluth,Missabe & North- | St. Louis Bay, Du- 1 384 | 57,600 | 30 00| 53 0| 52 0] 27 9| 2,336 | 45 00
ern Ry. luth, Minn.
DO e o ... 2l 384)69,120]32 00| 57 6| 52 27 9] 2,336 | 45 00
Duluth, South Shore and | Marquette, Mich.. . 1 270 | 27,000 | 25 00 | 45 O 40 0 20 4 1,700 | 39 00
Atlantic Ry. .
Do oo iiiiia]eeeaido ol 3 213 (12,780 {23 00| 37 0| 53 6| 2L O 1,200 |39 00 | No.3 dock not in
Do o] do ............ 4 200 | 28,000'-27 9| 47 3| 36 8| 2L 1| 1,200 |39 45 use.

‘SHY90 NOJAI

6%



Record of iron ore docks on the Great Lakes, April 1, 1899—Continued.

Hoight, | Foighs, |dook ont.
Dock |Numb ter to | LLoight, ook oub| ponoyy | Tength | Angl
Railway. Location. nom. | of | Storage | Tountor | Vater to| sideto | “CGET | HOOFT | Hof Remarks.
ber. |pockets. 1';;'1)] lgee- dock. |partition spouts. dock. | pockets. .
: posts.
. Tons. Ft. In.| Ft. In. | Ft. }n Ft. In. Feet. o
Lake Superior and Ish- | Marquette, Mich. .. 1 200 {36,000 (30 9| 54 0 52 0| 24 7! 1,232 38 40
peming Ry.
Duluth, Superior & West- | Allouez Bay, Su- 1 250 | 40,500 [ 32 00| 57 0| 49 8| 27 2| 1,525 | 45 00 | Now Great North-
ern Ry. perior, Wis. ern Ry.
Minneapolis, St. Paul & | Gladstone, Mich. . 1 120 | 15,000 | 26 8| 47 O] 37 0| 21 8 752 | 40 00
S. St. Marie Ry. . .
. ] L ) B 42 30 | 234 feet.
‘Wisconsin Central . ..__.. Ashland, Wis...... 1 314 133,500 131 4| 54 6| 36 0| 27 0| 1,908 {_
’ 50 45 | 80 feet.

0¢

‘SHOYNOSHY TVIEANIN
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These extensive shipping docks permit of promptly and cheaply
loading vessels with ore, and equally extensive and well-equipped
receiving docks handle the ore from vessels at lower lake ports and
at blast furnaces. The major portion of the iron ore—13,650,788 long
tons—sent from upper lake ports, is forwarded to Lake Erie, 11,028,321
long tons being thus carried by vessel in 1898; the balance, 2,622,467
long tons, represents the amount which went to the coke blast fur-
naces at Chicago, Milwaukee, and adjacent territory and the charcoal
blast furnaces in Michigan and Wisconsin.

The following table shows the receipts at lower lake ports from 1892
to 1898, inclusive, the latter being the year of raximum ore receipts:

Iron ore receipts at Lake Erie ports.

Ports. 1898. 1897. 1896. 1895. 1894 1893. 1892,

Long tons. | Long tons. Long tons|Long tons Long tons Long tons| Long tons.
Ashtabula, Ohio ...[ 2,684,563 | 3,001,914 2,272,822 |2,474,791 (1,987,722 (1,845,738 | 2,555,416

Cleveland, Ohio ...| 2,645,318 | 2,456,704 2,313,170 |2,312,370 |1, 624,573 |1, 260, 716 1, 950, 224
Conneaut, Ohio ....| 1,404,169 495,327 | 327,623 | 244,967 | 237,905 | 203,207 1,130

Erie,Pa «eeeeenn... 1,092,364 | 1,311,526 | 847,849 | 811,989 | 624,438 | 469,209 645, 230
Buffalo (¢) and ) ' i
Tonawanda, N.Y.| 1,075,975 | ' 797, 446 545,101 | 719,742 | 395,339 | 308,238 197, 000

Fairport, Ohio -.... 912,879 | 1,008,340 | 941,446 | 914,617 | 976,222 | 792,517 866, 611
Lorain, Ohio ....... 536, 086 355,188 | 191,445 | 214;219 | 150,424 | 165,667 190, 400
Toleda, Ohio - ...... 414,012 416,438 | 801,794 | 260,730 | 158,384 | 145,515 139, 987
Sandusky, Ohio....| 136,200 79,792 | 58,667 | 12,361 | 23,043 4,464 49,736
Huron, Ohio ....... 126,755 198,231 | 226,515 | 146,442 | 172,775 | 137,700 65, 000

Total .......... 11,028,321 | 10,120,906 8,026,432 (8,112, 228 |6, 350, 825 (5,333,061 | 6,660, 734

a Buffalo alone in 1892,

The docks at the lower lake ports carry heavy stocks of mineral,
which are to be taken into account when estimating the consumption
of iron ore. Notwithstanding the fact that the largest amount of iron
ore in the history of the business was sent from the upper lake ports
in the year 1898, the amount on hand at the lower lake ports on Decem-
ber 1, 1898, was 5,136,407 long tons, a decrease of 787,348 long tons
from the stock of December 1, 1897, which was 5,923,755 long tons.
This demonstrates that all of the ore sent forward in the year 1898—
11,028,321 long tons—went to’ furnaces, and, in addition, 787,348 long
tons of the stocks had been shipped, making a total of 11,815,669 long
tons (which may be considered as consumed). But the stocks on hand
at the opening of navigation on May 1, 1899, were 2,073,254 long tons,
a decrease of 1,094,661 tons during the winter months, which also went
to supply blast furnaces.

The table below gives the stocks of ore at lower lake ports at the
close of navigation, December 1, 1895, to December 1, 1898, and the
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amounts on hand at the opening of navigation, May 1, 1896, to May 1,
1899: : :

Stocks of iron ore at lower lake ports.

At close of navigation, December 1. At opening of navigation, May 1.

Port.
1895. 1896. 1897. 1898. 1896. 1897. 1898. 1899.

Long tons|Long tons| Long tons| Long tons|Long tons{Long tons|Long tons| Long tons.
Ashtabula....[1,301,302 (1,441,666 |1, 835,694 |1,732,671 | 636,254 | 926,865 |1,031, 441 855, 691
Cleveland ....[1,200,792 {1,419,311 (1,478,355 |1,175,970 | 506,693 { 979,705 | 853,776 472,946

Tairport...... 605,470 | 773,905 | 825,312 | 719,794 | 346,847 | 480,984 | 501,502 | 289,417
Erie 335,718 | 355,222 | 484,871 | 439,167 | 137,826 | 153,261 | 236,485 95, 626
Lorain 224,264 | 231,288 | 317,509 | 324,034 | 118,820 | 180,605 | 158,797 | 168, 646
Conneaut .. ... 292,460 | 275,800 | 360,895 | 288,101 | 112,406 | 207,034 | 69,047 6,115
Toledo........ 113,132 | 115,950 | 194,644 | 146,568 | 10,593 | 66,337 | 71,726 22,915
Huron........ 101,000 | 200,075 | 230,029 | 139,982 | 55,173 | 162,202 | 143,170 82, 055
Buffalo ....... 207,199 | 82,267 | 111,660 | 121,620 | 16,644 | 50,477 | 53,081 72,757
Sandusky..... 34,375 | 59,491 | 84,786 | 48,500 8,442 | 48,937 | 48,800 7,086

Total -.... 4,415,712 |4, 954,984 (5,923, 755 |5, 136, 407 |1, 949, 698 {3, 256, 497 (3, 167, 915 | 2, 073, 254

The total shipments from Lake Erie ports to blast furnaces, including
the consumption by furnaces at Tonawanda, Buffale, and Cleveland,
which reccive ore directly into their yards from vessels, was as follows
for the years ending May 1 from 1891 to 1899, inclusive:

Total shipments of iron ore from lower lake ports to furnaces.

Year ending— Quantity. Year ending— Quantity.

' : Long tons. ZLong tons.
May 1,1899........... 12,122,982 | May 1,189 .. ... ...... 4, 840, 488
May 1,1898..... P 10, 209,488 || May 1,1893........ .- 6,102,125
May 1,1897........... » 6,719,633 || May 1,1892............ 5, 802, 496
May 1,189%........... 8,805,510 || May 1,1891............ 5,148, 669
May 1,1895........... 6, 297, 215 ,

Loading directly from the vessels at lower lake ports into the railroad
cars effects a saving of about 7 cents a ton, and the greater portion of
the ore coming to the receiving docks is now forwarded at once to’the
blast furnaces, which have considerably increased their storage facili-
ties. This results in a saving to the furnaces, the ore being handled
more economically. ILarge stocks of ore are, however, carried at the
lower lake ports, and the docks used for this purpose are of great size.
A table of those at the five principal Lake Erie ports—Ashtabula,
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Cleveland, Fairport, Erie, and Conneaunt—which was prepared by Mr.
E. B. Taylor, is given below:

Capacity of ore-receiving docks at the five principal Lake Erie ports.

o . A
° Character of machin- | g g X
=} ery equipment. S ge
EE i oy
B = 0.5
Railroads which con- | 23 @ % 3 e
Port. trol the docks. S P ) = Sa E%
&8 ] ! 3 %S <8
oS > B e 2 et : g
& = S v Lok 358
o S & 3 s 8T
< = S B < H
Feet Tons Tons.
Ashtabula..| Pennsylvania | 11,350 19 66 18 | 37,500 | 1,950, 000

lines; Lake
Shore. :
Cleveland ..| Pennsylvania | 7,200 4 46 12 | 25,000 | 1, 600, 000
lines; Erie;
Cleveland Ter-
minal and Val-

ley.

Fairport ...| Pittsburg and | 5,500 18 17 eeeen. 10, 000 950, 000
Western.

Erie ....... Penns ylvania | 4,368 6 13 12 | 13,000 750, 000
lines.

Conneaut ..| Pittsburg, Besse- | 4,000 3 15 12 | 13, 000 700, 000
mer and Lake |-
Erie. ’

Total.|................... 32,418 50 | 157 54 | 98,500 | 5,950, 000

IMPORTS.

The following figures, supplied, as in former years, through the cour-
tesy of the Chief of the Bureau of Statistics, United States Treasury
Department, will show the imports of iron ore into the United States
. and the value of the ore, by countries and by customs districts, during
the year ending December 31,1898. Similar data for the years 1896
and 1897 are also presented.

The amount imported in 1898-—187,208 tons—shows a falling off from
the 1897 figures of 489,970 tons, This is a decrease of 302,762 tons, or
61.8 per cent. .
~ The value of the 187,208 tons imported in 1898 was $255,548, or $1.37
per ton, a decrease of 2 cents from the 1897 value of $1.39 per ton. It
should be borne in mind, however, that the values given in this table
are those at the port of shipment and do not.include freight, etc.
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Quantity and value of iron ores imported into the United States in 1896, 1897, and 1898.

1896. 1897. 1898.
TImported from—
. Quantity.| Value. |Quantity.| Value. |Quantity.] Value.
i
 Longtons. Long tons. Longtons.
Cubst el 380, 551 $463, 570 | 383,820 | $454,709 165, 623 $187, 721
Spain ...l 121,132 230, 879 66,193 | 167,878 13,335" 34,932

79, 661 163,517 3, 504 7,785
29, 882 85, 661 eeeans

33,750 34, 520
Newfoundland and Labrador.| 20,800 20, 965
United Kingdom ............ 8,528 23,155 ' 858 4,001 683 5,385
Colombia ...l 8,150 5,800 [-urcennnefoaaneacacideamaaaeaafaaaaaaaans
Portugal...... ... ...l 1,101 2,327 3,612 5,831 |eeeeencncidannane s
Other countries.............. 4,251 6,523 3,233 9,187 367 929
X017 ) D 682,806 | 1,036,917 | 489,970 | 678,912 | 187,208 255, 548

The imports of iron ore by customs districts in 1896, 1897, and 1898
were as follows:

Imports of iron ore into the United States in 1896, 1897, and 1898, by customs districts.

1898. 1897. 1896.
Port.
Quantity.| Value. |Quantity.| Value. |Quantity.| Value. i
\
Long tons. ) Long tons. Longtons.
Baltimore, Md .....ccoamnn... 368, 761 $577,135 | 292,613 | $369,483 | 144,213 | $178,905
Philadelphia, Pa............. 308, 217 444,687 | 194,814 | 302,211 42, 861 74, 226
New York, N.Y ..ccannnnn... 4, 199 10,499 309 1,272 1my | 1,815
Boston, Mass ................ 7 216 46 DS B2 N P
Newport News, Va ..ceveeeufonecccsecefummmamancaaa]ocemaeenna]oeaeaeaas 15 602

Total Atlantic ports...; 681,255 | 1,032,537 | 487,782 | 673,078 | 187,208 255, 548

Cuyahoga, Ohio.............. 1,033 B ) b R PO ORI S S
Champlain, N.Y . N N 104 156 | eieee e
Detroit, Mich ................ Not given 10 139 B N F
Vermont.eeuseeeveenanaannn. ceemenen e, 21 13 S R
Total Lake ports ...... 1,033 1,921 264 423 |o.oo..o.. eeeeeenans
Paso del Norte (botgl Gulf
POTtS) .ol [ 257 159 919 2,525 [oeeiiiiieeai it
Puget Sound, Wash. (total T
Pacific ports) -.......c.a... 126. 350. 1, 000 2,826 |..cieeiaiifacaiaaaaa.,
Pittsburg, Pa. (interior port). 135 1,950 5 60 el

Total imports.......... 682,806 | 1,036,917 | 489,970 | 678,912 | 187,208 255, 548
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EXPORTS.

The United States exports little iron ore, but in the vear 1898 a
considerable amount was shipped to Canada to supply a new blast’
furnace in the Province of Ontario, and a small quantity was sent to
Mexico for use as flux in the silver smelters. The amount exported in
1898 was 31,579 long tons, valued at $67,548.

The exports of iron ore in 1898, by customs districts, was as follows,
the data being furnished by the Bureau of Stamstws, United States
Treasury Department:

Iron ore exportations from the United States in 1898, by customs districts.

Customs district. Quantity. Value.
Long tons.

BB E: Yo o A 19,453 | $38,904
Duluth. .o e e 4,210 12, 630
Buffalo Creek ... cooioiei e 3,954 9, 612
SUPErior . ..o il 3,157 3,319
Saluria........... e teeeeemmeeameaiveeeeaeaenaas 596 2,320
Champlain . ............. e e e e iaaan 146 433
Pasodel Norte .. ... oo oot iii i, 63 330
Total .......ccee. ... [ 31,579 | 67,548

Of the above ore 30,920 long tons, valued at $64,898, was sent to
Quebec and Ontario, etc., and 659 long tons, valued at $2,650, was
sent to Mexico. There has been no renewal of exportations of high-
phosporus magnetites from the Liake Champlain district to Germany
for use in making steel by the basic process.

MONTANA TRON ORES.

Mr. Walter Harvey Weed has prepared an interesting review of the
iron ores of Montana, from which the following excerpts are presented:

In the report of the Tenth Census, Vol. XV, page 472, mention is
made of the existence of extensive deposits of iron ore in the mountains
of Montana, notable among which is a mass of magnetic ore occurring
in crystalline rocks on East Boulder Creek, Gallatin County, and a
deposit in Lower Paleozoic quartzite in Cable Mountain, Deer Lodge
County. The ore from the latter locality contains from 55 to 60 per
cent metallic iron, is low in phosphorus and sulphur, and practically
free from titaninm. As soon as there is a sufficient demand for iron ore
in Montana it will doubtless prove valuable.

Deposits of limonite and hematite are found in t;he Little Belt
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Mountains, and the development work which has been done shows that
they are of sufficient purity and extent to be workable, and that they
may some day be utilized in Montana furnaces. The material is dense
and hard, resisting erosion better than any of the rocks in the region,
80 that the float from such deposits is often quite noticeable in the
drifts and gravels. Inthe Judith basin there occurs, in addition to the
stratified rocks already mentioned, a narrow belt of granite, of width
undetermined, accompanied by a band of magnetic iron ore. The ore
is steel gray, strongly magnetic, except where in few instances exposure
to atmospheric influences has altered it to limonite. - It outcrops in
heavy masses from one-half ton to 20 tons in weight, the outcrop vary-
ing in width from 2 feet to what would seem from the float to be
at least 15 feet. The trend of the ore body is about N. 700 W, At
one point on its course it was traced continuously for 3,000 feet. Mag-
petic iron ore is also reported on good authority in the Barker mining
district. In the Judith Mountaius, north of the Maiden mining camp,
there is a limited amount of magnetic iron ore, together with a mass of
bog ore (limonite), '

From the general study made of the region it is evident that no
general lead extends across the mountains, but that lenticular bodies
of ore occur at the contacts of many of the masses of igneous rock.
They were observed on Woodhurst Mountain; on Iron Creek, a branch
of Lion Gulch; north of Yogo, on the mountain top above that place;
and on Thunder Mountain. Iron-ore float was observed at other locali-
ties, and there seems little reason to doubt that it is of common ocecur-
rence about most of the larger igneous intrusions.

The Woodhurst Mountain deposits have, so far as known, been pros-
pected only on the southeastern flank of the mountain, at the head of a
small drainage way tributary to Galena Fork of Running Wolf Creek.
The deposit has been opened by surface cuts, which expose a continu-
ous mass of hematite in a trench 40 feet long, cut at right angles to the

ontact and hence across the lens. It lies at the base of a projecting
tongue or offshoot of the porphyry body of Woodhurst Mountain, and
is quite clearly a contact deposit. A partial analysis of the ore, made
by Dr. W. F. Hillebrand, in the laboratory of the United States Geolog-
ical Survey, gave Fe,0;, 83.7; I'eO, 6.4; Mn, none; TiO,, none; P,0s,
trace. The remainder is mostly silica. The ore is strongly magnetic,
and is evidently a mixture of magnetite, hematite, and the hydrated
oxides of iron. »

This deposit is noted in Mineral Resources for 1888, in which two
analyses by Professor Dodge, of the University of Minnesota, are given,
which show somewhat higher iron contents. They are repeated as
follows:
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Analyses of iron ore from the Judith Mountain region, Montana.

Constituent. Per cent.

510 B LT NP e et 2.3740 3.58
Peroxide of iron........ ... ............ e mmeae e . 90.40 to 95.20
LAme. .o i e e et e Trace to 1.02

T MANGANSE «ni ioe e e aee e e e Trace to .20
Sulphur . i i .40
Phosphorus ... ... . e .04 to .12
B =3 PN 6.31 to ......
Total oo i e et e 99. 12 to 100. 52
Metallic iron - «ooo e e e e 63.28 to 66.64

A lens of quite pure hematite 24 feet thick was observed on the
mountain ridge east of the head of Skunk Creek, near Yogo. The
deposit occurs at the contact between limestones and a dark-colored
coarsely-granulated rock (shonkinite). On the north side of Thunder
Mountain, at the head of Iron Creek, at an altitude of 6,000 feet, the
contact between the porphyry and the sedimentary rocks is marked by
lenses of iron ore. The sedimentary rocksare locally baked and meta-
morphosed, the soft micaceous Cambrian shales being changed to hard,
flinty hornstones. The iron ore is, in part at least, a replacement of
these rocks and occurs between them and the granite porphyry, in
lenses varying from a few feet to 20 feet in thickness, but whose lateral
extent is not exposed by outcrops or by the openings thus far made.
The ore is at present exposed in an open cut, and the quantity appears
to warrant mining, if a demand should arise for it, since it could be
easily transported by some gravity system to the railroad. Analyses
of the ore show: Fe,O; 76.96; FeO, 0.03; Mn, 0.08; Si0,, 8.80; Al,O,,
0.74; S, 0.03; H,0O, 13.36.! From the analyses it would appear that the
ore is a fairly pure limonite mixed with a little quartz, but it is mag-
netic, and hence must be a mixture of magnetite with limonite derived
from it. Openingsalong the contact on the southern side of the moun-
tain also showed iron ores.

In Fergus County the Judith Mountains, which rise so abruptly from
the open plains country of the central portion of the State, exhibit
large amounts of bog-iron ore, deposited apparently from spring waters.
There are also small contact deposits of the usual mixture of magne-
tite and limonite. In the neighboring Moceasin Mountains a deposit
of considerable magnitude was observed by the writer. It occurs at
the contact of the lacolithic mass of porphyry, which has been intruded
between the sedimentary beds and which has lifted them up as a broad
dome. This ore is also magnetic.

In Jefferson County several deposits of iron ore oecur at localities

1 The absence of phosphorus determination is noticeable.
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favorable for working. The largest is that found at the west base of
Jack Mountain, where the bright-red ore forms a small butte rising
above the general slope.

Near Elkhorn, on the summit of the peak by that name, there is a
large body of magnetite-limonite ore that is extensively opened by sur-
face cuts. The mine is accessible from the railroad by a graded wagon
road about 6 miles long and all down grade from the workings. A few
carloads of ore have been shipped, used, it is understood, as a flux by
the silver smeiter. The ore appears to be a contact deposit between
andesite and granite with the sedimentary rocks.

On Fox Mountain, west of Bernice Station, on the Great Northern
Railway, a deposit of iron ore has been opened by prospect trenches
and shallow pits. The property, commonly called the Calvin mine, is
34 miles west of and at an elevation of about 1,100 feet above the rail-
way, and is accessible by wagon road. The ore occurs in sintery or
stalactitic botryoidal forms. It is not magnetie in the specimens seen,
and it gives a brown streak. Samples of the ore have been assayed
and analyzed with the following results:

Analysis of iron ore from Fox Mountain, Montana.

Constituent,. Per cent.
1 L 6.36
Oxide of iron ... .. ... .L....iiiiiiiiiiia.. 86.07
Alumina ... Loo... R, 1.35
Manganese . ... .. ... i .iiiiiaiianeiooaa. Trace.
Antimony ...... .. e e, 0.92
Arsenic. ... ... ... ...o.... e i emeaciaen Trace.
Lime..................... e e eetamea el 0.34
Magnesia. ... ... ..oLiiiiiiiiiiiil. Trace.
Phosphoric aeid ............ ..o oL oLl 0.214
Sulphur.. ... il 0.41
- Loss on ignition, moisture............... ... ... 3.60
Alkalies and undetermined ........._........... 1.105
Total ... . .. 100. 369
Metalliciron ... .. ... .o il 60. 25

The small amount of antimony, reported as metallic, probably occurs
as antimonide of iron, and is of very rare occurrence in ores of this
class, '

The assay value is as follows:

Gold, 0.11 ounce per ton ........ ecensececsumesseaiasoeas $2. 20
Silver, 1.19 ounce per tom . .......oeeen ceer cae e e, .72
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In Meagher County, on Warm Spring Creek, ferruginous sandstones,
associated with lignites, were quarried for fluxing for a short time.
They are too siliceous to be valuable. In Beaverhead County iron ore
has, it is said, been extensively mined for many years. In Cascade
County carbonate ores occur interstratified with the shales of the coal
formation (Lower Cretaceous), but do not occur in workable deposits.
They are noted and analyses are given in Mineral Resources for 1888,
page 34.

The iron ores of the State have thus far been used only as a flux for
silver smelting, no pig iron being made. The production credited to
Montana in the report of the Eleventh Census (1889) is 24,072 tons. In
1891 the production was 8,636 tons of red hematite and 4,000 tons of
brown hematite, which decreased to 4,900 tons of red hematite and
2,170 tons of brown hematite in 1892. In subsequent years the pro-
duction has been grouped with that of other States in the figures pub-
lished by the U. 8. Geological Survey.






STATISTICS OF THE AMERICAN IRON
TRADE FOR 1898°

By JAMES M. SWANK,

General Manager of the American Iron and Steel Association.

GENERAL REVIEW OF THE DOMESTIC IRON TRADE.

The industrial situation in this country as it presented itself in Sep-
tember, 1898, we thus summed up: ¢“In the period that has elapsed
since the Diugley tariff became a law there has been greater industrial
activity in this country than in any other period of twelve months since
1892, In all manufacturing lines there has been an increased demand
for manufactured products and more general employment of labor.
But the revival of industrial activity which followed the enactment of
the new tariff was greatly promoted by the fortuitous circumstance that
there was an extraordinary foreign demand in 1897 for our agricultural
products, which has continued in 1898.” In the general improvement in
business in 1897 and 1898 which is here noted the iron and steel indus-
tries of the United States had fully shared. There was an increased
demand for iron and steel. '

This was the industrial situation in our country nine months ago.
The favorable conditions which then existed have continued to the
present time and have become more and more favorable as the days
have passed. The demand for manufactured articles has steadily
increased; the foreign demand for our surplus agricultural products has
been well maintained ; the carrying capacity of the railroads has been
taxed to the utmost; prices generally have risen and wages have
advanced. ‘

In the iron trade prices began to advance in December, 1898, and
they continued to advance slowly but steadily in January and the early
part of February of the present year. In the latter part of February
-this conservative advance was succeeded by excited markets, which

1To hasten the publication of the very important statistics of the American iron trade for 1898 it
has been deemed advisable to present these statistics, with introductory comments, largely in the
form of extracts from the Annual Statistical Report of the American Iron and Steel Association,
which has just been printed. All details that have special interest for iron and stegl manufacturers,
but not for the general public, have been omitted from the compilation which follows. Prominence
is given to the details of our greatly increased export trade in iron and steel.
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condition lasted until the latter part of March, when prices became
stationary. In May and June prices were again advanced. Until the
advance took place in December Bessemer pig iron at Pittsburg ranged
throughout the year from $9.75 to $10.50, Bessemer billets at Pitts-
burg from $14.75 to $16, and steel rails at Pennsylvania mills from $17
to $18; other prices showed similar narrow fluctuations. But from
December, 1898, to March, 1899, prices advanced as follows : Bessemer
pig iron at Pittsburg to $15.65, Bessemer billets at Pittsburg to $25.50,
and steel rails at Pennsylvania mills to $26. On June 15 the prices
were as follows: Bessemer pig iron at Pittsburg, $18.65; Bessemer
billets at Pittsburg, $33.50; steel rails at Pennsylvania mills, $30.

Coincidently with the advance in iron and steel prices, particularly
after the advance in February, the wages of iron and steel workingmen
which did not rest on a sliding scale were voluntarily increased by the
manufacturers. This increase represents to-day an addition of about
25 per cent to the wages previously paid. There has been no serious
strike for higher wages in the iron trade recently, and there have been
few strikes of any kind in the iron trade since 1892.

‘While the controlling influences in restoring complete prosperlty to
our country have been the settlement of the tariff question and the
foreign demand for our surplus crops of 1897 and 1898, there have been
other favorable influences that should not be overlooked. The low
prices of our manufactured products which have prevailed for several
years, coupled with the superior character of these products and the
enterprise of our manufacturers, have enabled us to send constantly
increasing quantities of these products to foreign markets, iron and steel
and manufactures of iron and steel being especially prominent in this
increase in our export trade, while the low prices referred to have also
greatly reduced our imports of manufactured goods. Increased exports
and decreased imports of manufactured goods have cooperated with
the increased foreign demand for our agricultural products to greatly
increase our previously favorable balance of trade.

Instead of sending our gold abroad to pay for the products of for-
eign workshops, other countries have sent us large quantities of their
own gold in 1897 and 1898 to pay for the products of American work-
shops and American farms. Furthermore, the Spanish war of 1898,
like all destructive wars, had a stimulating effect upon the business
activity of the country by creating a demand for supplies for the army
and navy, this demand putting in circulation hundreds of millions of
dollars. We have had, therefore, from our improved balance of trade
and the Spanish war a great increase in the amount of money in
actual circulation in our country, which fact of itself, independently of
the caunses that have created this condition, could have only a bene-
ficial effect upon general business, by stimulating enterprise, enhanc-
ing prices, and increasing wages. It is officially stated that the per
capita circulation of money on April 1 of the present year was $25.45,
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against $23.69 on April 1, 1898, $23 01 on Aprll 1, 1897, and $21.53 on
April 1,1896.

Referrm g more particularly to the course of the iron trade since the
beginning of better times in 1897 the enormous production of iron and
steel in 1898 and thus far in 1899 is of first importance. In 1898 we
made more pig iron than in any previous year, more Bessemer steel,
and more open-hearth steel, and rolled more wire rods, more structural
steel, more plates and sheets, and, with the single exception of the year
1887, more steel rails.

v Our export trade in iron and steel and manufactures of iron and

steel aggregated in value in 1898 $82,771,550, against $62,737,250 in
1897 and $48,670,218 in 1896, showiug an increase in two years of more
than 70 per cent. Included in the exports of 1898 were 253,057 tons of
pig iron, 291,038 tons of steel rails, 28,600 tons of ingots, blooms, and
billets, 18,5610 tons of steel wire rods and 24,195 tons of other steel
rods and bars, 27,075 tons of steel plates and sheets, 74,665 tons of
wire, 15,735 tons of cut nails and spikes, 13,714 tons of wire nails and
spikes, and 34,038 tons of structural iron and steel. We also sent
abroad in the same year 580 locomotives. Other exports embraced
large shipments of machinery composed mainly or wholly of iron and
steel, Agricultural implements are not included in the above figures.
Of these the exports in 1898 amounted to $9,073,384, against $5,302,807
in 1897 and $4,643,729 in 1896.

Our imports of iron and steel have greatly declined in la,te years.
With the exception of tin plates, the importation of which is encour-
aged by an objectionable drawback provision in our tariff legislation,
we now import very tew of the products of European iron and steel
works. In 1898 our total imports of iron and steel and manufactures
of iron and steel amounted in foreign value to $12,473,637, against
$13,836,204 in 1897, $19,462,561 in 1896, and $25,772,136 in 1895. Prior
to 1895 our average annual importations of iron and steel from 1871, a
period of twenty-four years, amounted to $42,826,681 in foreign value.

In 1880 this country imported iron and steel and manufactures of
iron and steel valued at $80,443,362, and exported like articles of
the value of $15,156,703. In 1898, as stated above, we exported iron
- and steel and manufactures of iron and steel valued at $82,771,550, and
imported like articles valued at $12,473,637, thus completely reversing
the conditions of nineteen years ago.

An interesting feature of our foreign iron trade is disclosed by a
careful examination of the statistics of our imports of iron and steel
and manufactures of iron and steel’ from Great Britain and our exports
of like articles to the same country. These statistics show that our
imports of iron and steel and manufactures of iron and steel from Great
Britain in the fiscal year ending June 30, 1898, including tin plates,
amounted in value to $8,369,866, and that our exports to Great Britain
in the same fiscal year amounted to $12,752,016. The weight of all the
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articles, both imported and exported, is not a matter of record, but,
considering only those articles imported from Great Britain in 1898
which were weighed, tin plates included, and the articles weighed and
exported in the same year from this country to Great Britain, we
find that we imported 119,189 long tons and exported 118,232 tons.
Only a few years ago this country was Great Britain’s principal
customer for iron and steel, but now we sell to her in her own home
markets virtually as many tons of iron and steel as she sells to us.

-

GENERAY, STATISTICAL SUMMARY.

In 1898 the United States made 11,773,934 long tons of pig iron,
6,609,017 tons of Bessemer steel ingots, 2,230,292 tons of open-hearth
steel, and 8,932,857 tons of steel of all kinds, and rolled in all 8,513,370
tons of finished iron and steel, including rails; there were also shipped
in the same year 14,029,682 long tons of Lake Superior iron ore and
8,460,112 short tons of Connellsville coke. The following table gives
the shipments of Lake Superior.iron ore and Connellsville coke and the
production of leading articles of iron and steel in 1898 and 1897:

Production of leading articles of iron and steel in 1898 compared with 1897.

Article (long tons, except coke and nails). e 1897. 1898.

Shipments of iron ore from Lake Superior...... 12,463,793 | 14,029,682
Shipments of Connellsville coke, in short tons..{ 6, 915, 052 8,460, 112
Production of pig iron, including spiegel and

ferromanganese . ... ... .c.c.eieei a0 9, 652, 680 11,773, 934
Production of spiegeleisen and ferromanganese. 173,695 213, 769
Production of Bessemer-steel ingots and castings| 5,475, 315 6,609, 017
Production of open-hearth steel ingots and

CASHINGS - -- o e eeonnen ceae iee e n e ean e 1,608,671 2, 230, 292
Production of all kinds of steel................ 7, 156, 957 8, 932, 857
Production of structural shapes, not including

Plates . e e i 583, 790 702, 197
Production of plates and sheets, except nail

PLAb® - -t e e eeeeeiaceaa 1, 207, 286 1,448,301
Production of all rolled iron and steel, except

Tails e iiiciiaaa. -..| 5,853,836 6,532,129
Production of Bessemer-steel rails . ...._ ....... 1, 644, 520 1,976, 702
Production of all kinds of rails..___........... 1,647, 892 1,981, 241
Production of street rails, ineluded above...... 122, 244 143, 815
Production of iron and steel wire rods......... 970,736 | 1,071,683
Production of all rolled iron and steel, includ-

ingrails. . ... ailili.iiill.. 7,001, 728 8, 513, 370

Production of iron and steel cut nails, in kegs..| 2,106, 799 1,572,221
Production of iron and steel wire nails, in kegs.| 8,997,245 7,418, 475

a The long ton represents 2,240 pounds and the short ton 2,000 pounds.
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The shipments of Lake Superior iron ore increased 1,565,889 tons as
compared with the shipments of 1897, or over 12 per cent, and the ship-
ments of Connellsville coke increased 1,545,060 tons, or over 22 per cent.
The production of pig iron increased 2,121,254 tons, or almost 22 per
cent; spiegeleisen and ferromanganese, 40,074 tons, or over 23 per cent;
Bessemer-steel ingots, 1,133,702 tons, or over 20 per cent; open-hearth
steel ingots and castings, 621,621 tons, or over 38 per cent; all kinds
of steel, 1,775,900 tons, or over 24 per cent; structural shapes, 118,407
tons, or over 20 per cent; plates and sheets, 241,015 tons, or almost 20
per cent; Bessemer-steel rails, 332,182 tons, or over 20 per cent; wire
rods, 100,947 tons, or over 10 per cent, and all rolled iron and steel,
including rails, 1,511,642 tons, or over 21 per cent. There was a decrease
in the produection of iron and steel cut nails in 1898, as compared with
1897, of 534,578 kegs, or over 25 per cent, and in iron and steel wire
nails of 1,578,770 kegs, or over 17 per cent.

AVERAGE MONTHLY PRICES OF TRON AND STEEL.

In the following table ‘we give the average monthly prices of various
leading articles of iron and steel in Pennsylvania in 1896, 1897, and
1898, and in the first five months of 1899. The prices named are per
long ton of 2,240 pounds, except for bar iron, which is per 100 pounds:

Average monthly prices of iron and steel from January, 1896, to May, 1899.
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Perlong | Per long | Per long | Per long | Per long | Per long | Per long| Per Per
ton. ton. ton. ton. ton. ton. ton. | 100 Ibs.| 100 bs.
January, 1896.|$14. 25 |$13.56 |$11.55 $10.90 $11.81 [$28, 00 [$16.60 |$1.45 [$1.25
February ....) 14.75 | 13.50 | 11.50 | 11.00 | 12.95 | 28.00 | 17.69 | 1.40 | 1.25
March ....... 15.00 | 13.45 | 11.30 | 10,92 | 12.25 | 28.00 | 17.19 | 1.35 | 1.21 -
April ... ..., 14.87 | 13.25 | 11.19 | 10.85 | 13.32 | 28.00 | 19.80 | 1.40 | 1.20
May ......... 14,43 | 12.83 | 11.00 | 10.79 | 12.83 | 28.00 | 19.55 | 1.40 | 1.20
June .........[ 14.00 | 12.75 | 11.00 | 10.62 | 12.47 | 28.00 | 19.42 | 1.40 | 1.20
July .........| 14.00 | 12.75 | 10.90 | 10.37 | 12.12 | 28.00 | 19.50 | 1.40 | 1.20
Augusf'} ....... 14.00 | 12.75 | 10.75 | 9.63 | 10.91 | 28.00 | 19.22 | 1.40 | 1.20
September ... 13.50 | 12.50 | 10.75 | 9.50 | 11.31 | 28 00 | 19.41 | 1. 40 | 1.20
October...... 12.75 | 12.56 | 10.81 | 9.87 | 11.71 | 28.00 | 19.73 | 1.40 | 1.20
November....| 13.94 | 12.81 | 11.12 | 10.34 | 12.46 | 28.00 | 19.89 | 1.40 | 1.22
December ....| 14,50 | 12.75 | 11.25 | 9.94 | 11.54 | 28.00 | 18.00 | 1.40 | 1.25

20 ¢EOL, PT 6——5
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Average monthly prices of iron and steel from January, 1896, to May, 1899—Continued.
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Perlong | Perlong ! Perlong| Perlong|Per long | Perlong| Perlong| Per Per
ton. ton. ton ton. ton. ton. ton 100 lbs. | 100 1bs.
- January,1897.$14. 00 $12.75 $11.06 | $9.66 $10.77 |$25.00 $15.90 |$1.40 $1.22
February .... 13.87 | 12.75 | 11.00 | 9.54 | 10.72 | 20.00 | 15.50 | 1.44 | 1.20
March ....... 12,60 | 12.60 | 10.65 | 9.41 | 10.57 | 18.00 | 15.62 | 1.40 | 1.20
April ... 11.62 | 12,12 ] 10.50 | 8.85 | 9.91 | 18.00 | 14.65 | 1.25 | 1.14
May ......... [11.50 | 11.87 | 10.25 | 8.70 | 9.52 | 18.00 | 13.96 | 1.25 | 1.04
June......... l 11.50 | 11.75 | 10.10 | 8.36 | 9.74 | 18.00 | 14.12 | 1.25 .99
July ......_.. 11,50 | 11.75 | 10.19 | 8.36 | 9.39 | 18.00 | 14.00 | 1.25 .95
August....... 11,55 | 11.75 | 10.05 | 8.29 | 9.54 | 18.00 | 14.29 | 1 25 .99
September ...| 12,25 | 11.87 { 10.50 | 8.85 | 10.04 | 18,00 | 15.50 | 1 25 | 1.07
October...... ‘ 13.69 | 12.00 | 10.50 | 9.75 | 10.70 | 18.00 | 16.55 | 1.85 | 1.15
November. ... 13.15 | 12,00 | 10.50 | 9. 56 10.52 | 18.00 | 15.87 | 1.35 | 1.15 ‘
December .... 12.67 | 12.00 | 10.50 | 9.00 | 10.09 | 18.00 | 15.00 | 1.35 | 1. 15
January, 1898.‘ 12,50 | 12,00 | 10.37 | 9.00 | 10.00 | 18.00 | 15.00 | 1.40 | 1.15
Febroary ....| 12.50 | 11.87 | 10.25 | 8.97 | 10.06 | 18.00 | 15.12 | 1.35 | 1.15
March ....... 112,50 | 11.75 | 10.25 | 9.06 | 10. 37 118.00 | 15.37 | 1.35 | 1.05
April (... ... ‘ 12,44 | 11,75 | 10.25 | 9.22 | 10.35 | 18,00 | 15.30 | 1.25 | 1.05
May _......: l 12.00 | 11,65 [ 10.25 | 9.12 | 10.41 | 18,00 | 14.94 | 1.25 | 1.05
June......... ; 12. 00} 11.44 | 10.25 9.14 | 10.42 | 17.50 | 14.75 | 1.25 | 1.03
July ......... 12.00 | 11.25 | 10.25 | 9.11 | 10. ?{1 17.00 | 14.75 | 1.25 1: 05
August._. ... l 12,05 | 11.30 } 10.25 | 9.19 | 10.35 | 17.50 | 15.62 | 1.25 | 1.05
September ... *12.50 | 11.50 | 10,19 | 9.36 | 10.45 | 17.50 | 16.00 | 1.25 | 1.C8 -
October...... 12,50 | 11.70 | 10.00 | 9.33 | 10.40 | 17.50 | 15.80 | 1.25 | 1.10
November . ... ‘ 12.70 | 11.75 | 10,00 | 9.24 | 10.22 | 17.00 | 15.12 | 1.25 | 1.04
December .... 12.94 | 11.97 | 10.41 | 9.46 | 10.64 | 17.50 | 15.90 | 1.25 | 1.00
January,1899. 13.30 | 12.12 | 10.75 | 9.89 | 11.00 | 18.50 | 17.06 | 1.30 11.12
February ....| 14.16 | 13.25 | 11.69 | 10.87 | 11.69 | 20.25 | 18.87 | 1.45 | 1.22
March .......1 16.87 | 16.00 | 14.37 | 13.29 | 14.77 | 24.80 | 24.25 | 1.70 | 1.38
April ... ... 17.87 | 16.50 | 15.00 | 14.50 | 15. 06]25.75]25.95 | 1.75 | 1.65
May ......... 18. 00 iﬁ. 60 | 15.30 | 15.07 | 16.32 | 25.00 | 27.60 | 1.88 | 1.75
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PRICES OF LAKE SUPERIOR IRON ORE.

We give below the prices at which Lake Superior iron ore has been
sold upon season contracts in 1897 and 1393, per long ton, delivered at
lower ports on Lake Erie; also the prices at which sales were made
early in 1899 for season delivery. These prices have been farnished
by Mr. A. 1. Findley, editor of the Iron Trade Review, of Cleveland.

Drices of Lake Superior iron ore in 1897, 1898, and 1899.

Grade. 1897. . 1898. 1899.

Mesabi Bessemer . .......... $2.102$2. 30 | $2. 15@%$2.25 $2.25@$2.40
Mesali non-Bessemer....._. 1.80@ 2.00 | 1.70@ 1.85 | 1.90@ 2.10
Marquette specular No. 1

Bessemer. ... ... ..._.. 2.80@ 3.10 | 3.10@ 3.35 | 3.2l@ 3.50
Marquette specular No. 1

nou-Bessewmer ............ 2.45 | "2.35@ 2.45 2.50
Chapin. ................... 2.40 2.56 2.73%
Soft hematites, No. 1 non-

Bessemer. ... ... ... ... 2.25 | 1.80@ 2.00 | 2.00@ 2.15

Gogebic, Marquette, and
Meuominee No. 1 Besse

wer hematites.... ... _._. 2.65@ 2.85 | 2.75@ 2.95 | 2.80@ 3.25
Minnesota No. 1 hard Besse- )

1 1T) N 3.11 3.36 3.58
Minnesota No. 1 hard non- 4

Bessemer. ...... e 2.65 2.50 2.65
Chandler No. 1 Bessemer.... 2.92% 3.18 3.3
Marquette extra low phos, :

Bessewer. ... ..._....... 3.42@ 3.46 3.65 | 3.85@ 3.90

The bulk of the ore sold for season delivery in 1899 was sold in Jan-
uary., Soon afterwards the rapid advance in the prices of pig iron
aud finished material caused sales to be made at prices ranging from
50 cents to 75 cents per ton above the opening prices, Biwabik, for
exawple, selling at $3 per ton, whereas opening sales were made at
$2.40. Somwme lots of ore were held late in April at 90 cents and $1 per
ton above the opeuing prices. ‘
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IMPORTS OF IRON ORE.

The following table, for which we are indebted to the Bureau of Sta-
tistics of the Treasury Department, gives the quantities and values of
iron ore imported into the United States during the calendar years
1896, 1897, and 1898, by customs distriets:

TImports of iron ore for three years, 1896, 1897, and 1898.

1896. 1897. 1898.
District. -
Long mns.! Value. |Long tons.{ Valne. |Long tons. Value.
|

Baltimore .. ....| 368,761 ( $577, 135 | 292, 613 !$369, 483 | 143,925 | $177, 764

New York ......| 4,199 | 10,502 309 | 1,272 239 2,143

Philadelphia ...| 308,217 | 444,687 | 194,814 | 302,211 | 42,861 | 174,226
Puget Sound ... 126 350 1,919 5,301 |
Vermont . .. ... 35 132 21 81 29 s
All other... _..| 1,468 4,111 294 514 154 1,302

Total ....| 682,806 |1,036,917 | 489,970 | 678,912 | 187,208 | 255,548

The imports of Cuban iron ore into the United States from 1884 to
1898, included above, were as follows. Owing to the war with Spain
the mines were in operation for only a part of 1898, ’

. Imports of iron ore from Cuba into the United States from 1884 to 1898.
Year. Long tons. Year. Long tons. l Year. Long tons.
1884....... -l 21,798 1889........ 256, 278 1894 ... ... 150, 439
1885........ 81, 106 1890........ 362, 068 1895.... ... 386, 044
1886........ 111,710 1891 .. ... .. 266, 377 1896........ 409, 883
1887........ 97,711 1892.... ... 330, 357 1897........ 397,173
1888........ 198, 048 1893........] 362,685 1898........ 164, 077

During 1898 the Juragua Iron Company Limited exported to the
United States 83,852 long tons of iron ore from its Cuban mines, which
was a decrease of 160,965 tons as compared with its total exports in
1897. Al the ore exported by this company in 1898 was sent to the
United States in 27 cargoes and was received at the port of Baltimore,
The total exports of iron ore by this company to the United States from
1884 to the close of 1898 amounted to 3,154,747 tons, shipped in 1,128

~cargoes. In addition, 2 cargoes, containing 5,932 tous, were exported
to Nova Scotia in 1897, making the total exports amount to 3,160,679
tons. : '

The Spanish-American Iron Company first commenced shipping iron
ore from its Cuban mines in 1895, 74,992 long tons having been sent to
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the United States in that year. In 1896 the shipments to the United
States amounted to 111,584 tons, in 1897 to 152,356 tons, and in 1898 to
80,225 tons, of which latter 28,933 tons were received at Philadelphia
and 51,292 tons at Baltimore. The same company shipped 51,537 tons
of ore to foreign countries in 1897, but in 1898 no foreign shipments
were made. .

No iron ore was shipped in 1894, 1895, 1896, 1897, or 1898 from the
Cuban mines of the Sigua Iron Company. This company exported
14,022 long tons of iron ore in 1893 and 7,830 tons in 1892, when its
first shipments were made.

LAKE SUPERIOR IRON-ORE SHIPMENTS.

The following table, for which we are indebted to Mr. George A.
Newett, the editor of the Ishpeming Iron Ore, gives the shipments of
iron ore from the mines of the Lake Superior region in the last five
years. The figures include shipments to local furnaces and all ship-
ments by rail and water to other consumers.

! Lake Superior iron-ore shipments, 1894 to 1898.

District. 1894. 1895. 1896. 1897. 1898.

K Long tons. | Long tons. | Long tons. | Long tons. | Long tons.
Marquette range, Michigan.| 2,058, 683| 2, 095,166/ 2, 605,152 2, 711, 505| 3, 125, 039
Menominee range, Michi-

gan and Wisconsin....... 1,139, 273 1,926,203 1,538, 238, 1,935, 669 2, 527, 274
Gogebic range, Michigan
and Wisconsin........... 1, 810, 290| 2, 560, 765| 1,799, 884! 2, 257, 274) 2, 498, 461

Vermilion Lake, Minnesota.! 948,514/ 1, 077, 838| 1, 088, 389 1, 278,482 1, 265, 142
Mesabi range, Minnesota . ..| 1,792,172| 2, 778, 296 2, 884, 372 4, 280, 863 4, 613, 766

Total cun e e 7,748, 932[10, 438, 268, 9, 916, 035]12, 463,793/14, 029, 682

The Lake Superior mines which shipped the largest quantities of iron
ore in 1898 were the following: The Norrie mines, in the Gogebic range;
700,990 tons; Chapin, in the Menominee range, 724,768 tons; Lake
Angeline, in the Marquette range, 460,333 tons; Lake Superior, in the
Marquette range, 686,583 tons; Cleveland-Cliffs, in the Marquette
range, 869,482 tons; Mountain Iron,in the Mesabi range, 650,955 tons;
and Fayal, in the Mesabi range, 575,933 tons.

In 1898 lake shipments were made from the following ports: Mar-
quette, 2,245,965 long tons; Escanaba, 2,803,513 tons; Gladstone, 335,956
tons; Ashland, 2,391,088 tons: Two Harbors, 2,693,245 tons; Duluth,
2,635,262 tons; Superior, 550,403 tons; total by lake, 13,655,432 tons;
all-rail shipments, 374,250 tons: total shipments in 1898, 14,029,682 tons.
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RECEIPTS OF IRON ORE AT LAKE ERIE PORTS.

The Iron Trade Review annually publishes the statistics of the
receipts of Lake Superior iron ore at Cleveland and other ports on
Lake Krie, the ports of Buffalo and Erie included, the principal
receipts being at Ashtabula and Cleveland; also the quantity left on
the docks at the close of navigation. From these statistics we compile
the following summary of the receipts at all Lake Erie ports from 1885
to 1898 and of the stocks on dock at the close of navigation in each of

these years: . .
Receipts of iron ore at Lake Erie ports.

Year. Receipts. On dock. Year. Receipts. On dock.
Long tons. Long tons. Long tons. Long tons.
1885...... 1, 503, 969 1,048,940 || 1892._ ... 6, 610, 734 4, 1_49, 451
1886. ....| 2, 270‘, 534 966,472 || 1893...... 5, 333, 061 4,070,710
1887...... 3,439, 198 1,558,861 || 1894...... 6, 350, 825 4,834, 247
1888...... 3, 783, 659 1,848,555 || 1895...... 8,112,228 4,415,712
1889...... 5, 856, 344 2,607,106 || 1896...... 8,026, 432 4,954, 984
1890...... 6, 874, 664 3,893,487 || 1897...... 10, 120, 906 3,423,755
1891...... 4,939, 684 3,508,489 || 1898._. ... 11,028,321 | 5,136,407

The receipts of Lake Superior iron ore at the ports of Buffalo (includ-
ing Tonawanda), Erie, and Conneaut in the last seven years are given
by the lieview as follows:

Receipts of Lake Superior iron ore at Buffalo (including Tonawanda), Erie, and Conneaut
SJrom 1892 to 1898.

Port. 1892. 1893. 1894. 1895. 1896. 1897. 1898.

Long tons.| Longtons.| Long tons. | Long tons. | Long tons. | Long tons. | Long tons.
Buffalo....| 197,000 308, 238 395, 334 719,742 545,101 797, 446; 1,075,975
Erie ......| 645,230] 469,299 624,438 811,989 847,849 1,311,526| 1,092, 364
Conneaut . 1,130| 203,207 237,905 244,967 327,623 495,327 1,404, 169

Total | 843,360 950, 744/ 1, 257,682 1,776, 698| 1,720,573| 2, 604, 299| 3, 572, 508

CONSUMPTION OF IRON ORE.

We estimate our total consumption of iron ore in 1898 at 21,193,000
long tons, against 17,375,000 tons in 1897, 15,525,000 tons in 1896,
17,253,000 tons in 1895, 12,235,000 tons in 1894, 13,480,000 tons in 1893,
17,400,000 tons in 1892, and 15,740,000 tons in 1891. Our imports of
iron ore in 1898 amounted to 187,208 long tons. This quantity sub-
tracted from the quantity consumed leaves 21,005,792 tons as vhe prob-
able consumption of domestic iron ore in 1898, against 16,885,030 tons
in 1897, 14,842,194 tons in 18496, 16,728,347 tons in 1895, 12,067,693 tons
in 1394, 12,953,049 tons in 1893, and 16,593,415 tons in 1892,
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IMPORTS OF MANGANESE ORE FROM CUBA.

Mines of manganese ore of great extent and richness were opened in
the i terior of the province of Santiago de Cuba a few years ago, and a
branch railroad was built which connected them with a railroad to the
coast. One cargo of ore was shipped to the United States before the
breaking out of the Cuban iusurrection in 1895, when operations were

_stopped until peace should be restored. The mines are situated at
Ponupo,-and the company operating them is styled the Ponupo Iron
Company, all the stockholders being citizens of Pennsylvania. Since
the termination of our war with Spain in 1898 the company has shipped
over 3,000 tons of manganese ore to the United States.

IMPORTS OF¥ IRON AND STEEL.

The following table, which has been compiled from statistics fur-
nished by the Bureau of Statistics of the Treasury Department, gives
the quantities and values of our imports of iron and steel and manu-
factures thereof in the calendar years 1897 and 1898:

Imports of iron and steel in 1897 and in 1898.

. 1897. 1898. )
Article. -
Long tons. Value. Long tons. Value.
Pig iron, spiegeleisen, and

terro-manganese . ... .... 19, 212 $484, 655 25,137 $703, 829
‘Scrap iron and scrap steel .. 1,549 12,433 1,783 33,330
Bariron ................... 13, 264 614, 323 19, 119 844, 351
Iron and steel rails .....___. 415 15,939 200 5,181
Cotton ties........ e 105 3,686 ' ... ..l L.
Hoop, band, and scroll iron :

orsteel....... s 28 2, 873 3 224
Steelingots, billets, blooms, .

slabs,etc ............ ..., 17,233 | 1,523,410 10, 656 1, 008, 360
Sheet, plate, and taggers

iron or steel.............. 2,614 170, 385 2,270 181, 021
Tin plates........coo....... 83,851 | 4,366,828 67,222 3, 311, 658
Wire rods, of iron or steel ..I 16,459 | *~ 772,950 15, 762 767, 909
Wire and wire rope, of iron .

orsteel........o..o....... 2,554 344, 855 2,017 318, 553
Anvils «ooooiieiii . | 317 | 43,450 309 43, 166
Chains. ............ R | 233 i 37, 047 117 15, 967
Cutlery -oeoeeveeeneoeeecee|iaeacaoa. | 1,855,375 |...... ceel| 1,959, 536
Files, file blanks, rasps, and .

Hoabs ..ooieieien el . 39,908 |.......... 40,492 .
Firearms . ....o..ooeeeno... ' .......... 632,104 |.......... 611, 862
Machivery ...l 1,370,935 |.......... 1,932, 884
Needles «nenmevneeeaeenn. ’ .......... 837,875 |.ceaen ... 400, 427

CAllother.........o.ooo.o... (RO 1,207,673 |.......... 1, 185, 887
Total .zov. .ol ! 157,834 13,836,204 | 144,595 | 12,473,637
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Of the pig iron imported in 1897 and 1898 and immediately preceding
years much the larger part was spiegeleisen and ferromanganese, which
pay duty as pig iron. Of these there were entered for consumption
101,167 gross tons in 1890, 41,449 tons in 1891, 47,310 tons in 1892, 37,199
tons in 1893, 9,722 tous in 1894, 39,582 tons in 1895, 39,311 tons in 1896,
17,163 tons in 1897, and 17,203 tons in 1898. There were also entered
for consumption 158 tons of ferrosilicon in 1892, 154 tons in 1893, 2284
tons in 1894, 1,544 tons 'in 1895, 941 toms in 1896, 1,254 tons in 1897,
and 1,038 tons in 1898,

" EXPORTS OF TRON AND STEEL.

‘We are indebted to the Bureau of Statistics of the Treasury Depart-
ment for the quantities and values of our exports of iron and steel in
the calendar years 1897 and 1848, as follows. These statistics are given
with more than usual fullness.

Exports of iron and steel in 1897 and in 1898.

1897 ‘ 1898,
Article.
Quantity. Value. Quantity. Value.

Pigiron: ferromang. .longtons..| 5,185 $209,295 | 3, 700 $155, 299
Pig iron: all other....... do....[257,501 | 3,059,715 249, 357 2,547, 252
Serap and old._....... ...do....| 42,469 468,185 | 73,845 771,590
Bariron ................. do....| 4,493 150,897 | 7,074 241,499
Steel bars or rods, other than

wirerods.......... long tons..| 39,167 | 1,066,083 | 24,195 676, 113
Steel-wire rods........... do....|al0,484 240,737 | 18,510 390, 144
IrOD Tails «eeeennanennnn. do....| 5,413 95,520 | 10, 865 152, 189
Steelrails......ocoeee..o. do....|142,808 | 2,949,901 [291, 038 5, 7187, 384
Billets,ingots,and blooms.do-. . .| a6, 356 108, 333 | 28, 600 544,771 -
Hoop, band, and scroll .. .do....| 1,424 44,754 | 1,593 58, 731
Iron sheets and plates....do....| 4,045 175,799 | 4,462 204, 170
Steel sheets and plates ...do....{ 5,074 173,567 | 27,075 787, 245
Tin plates and terneplates.do.... b2 176 46 5,510
Structural iron and steel .do....la15,072 604, 339 | 34,038 1, 255, 451
WHES e em cenenens do....| 53,075 | 2,353,829 | 74,665 | 3,036,818
Cut nails and spikes ..... do....| 15,077 670,709 | 15,735 641, 779
‘Wire nails and spikes ....do....| 5,793 255,543 | 13, 714 574, 909
Allother, including tacks.do....| 3,167 295,111 | 2,094 264, 390
Car wheels ...........number..| 21,973, 136, 852 | 20, 821 124, v69
Castings, not elsewhere speci-

T AN SN 862,208 |........ 780, 830
Cutlery ... .. oeeiii e 164,250 |........ 172,982

a Not separately stated prior to July 1, 1897. b Not separately stated prior to December, 1897,
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Exports of iron and steel in 1897 and in 18985—Continued.

1897. 1898.
Axrticle. R St —_—
Quantity.|  Value. Quantity. Value.
Firearms .......... S $661,366 |........ $641, 005
Locks, hinges, and other hard-

£ TR [, 4,027,757 |..__ ... 4,308, 799
ST N [ R, 89,312 |........ 232, 095
Tools, not elsewhere specified...|......_. 2,288,013 |........ 2, 404, 327
Electrical machinery ........ . |........ 917,453 |........ 2,523, 644
Metal-working machinery ......|........ a2,040,888 |........| 5,741,750
,| Printing presses, and parts of...|........ 743;221 ... ... 843, 688
Pumps and pumping machinery.|.... .... a955,334 |........ 2, 300, 811
Sewing machines ............. R 3,193,136 |........ 3,062, 471
Shoemaking machinery.........j........ ad05,252 ... ... 939, 671
Fire engines ...... ....number.. 3 1,169 7 6, 588
Locomotive engines......do.... 348 | 3,055,842 580 5,190, 782
Stationary engines . ...... do.... 546 359, 698 523 352, 668
Parts of engines and boilers ....|........ 695,267 |........ 1, 145, 508

Typewriting machines, and ‘ ’
parts of ..o 1,566,916 |........ 2,077, 250
All other machinery............|........ 16,237,045 |........ 16,413,893
Pipes and fittings ... ... .| ... 1,252,252 |._...... 4,595, 451
Safes ................. number. . 706 *46,469 | 1,542 106, 085
Scales and balances ............|........ 368,831 |........ 328, 940
Stoves, ranges, and parts of ....|........ 360, 847 |........ 449, 007
All other manufactures .........j........ 9,385,379 |........ 9, 933, 992
TObAl - eeen v e ceeee--.| 62,787,250 i........ 82, 771, 550

Agricultural implements, addi- )
tional ........ P B . 5,302,807 |........ 9,073, 384

. i |

a Not separately stated prior to July 1, 1897.

Our exports of iron and steel first exceeded our imports in value in
the calendar.year 1893. In 1898, five years later, the exports of iron
and steel exceeded the imports by $70,297,913, :

EXPORTS OF AGRICULTURATL IMPLEMENTS.

The exports of agricultural implements in 1898 amounted to $9,073,-
384, against $5,302,807 in 1897, an increase of $3,770,5677. Mowers
formed more than two-thirds of the total value of the agricultural
implements exported in 1893, the exports of mowers alone amounting
to $6,551,741. During the same year the value of the plows exported
amounted to $1,126,070, and other agricultural implements to $1,395,573.
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PRODUCTION OF PIG IRON.

Nincteen States made pig iron in 1898, the same number as in 1397,
and the same States. North Carolina, Minnesota, and Oregon did not
malke pig iron in 1897 or 1898,

The total production of pig iron in 1898 was 11,773,934 long tons,
the largest in our history, against 9,652,680 tons in 1897, an increase of
2,121,254 tons, or very nearly 22 per cent. lLarge as was the increase
in tonnage in 1898 as compared with the production in 1897 it was not
so large as the increased production in 1895 over the prodnction of
1894. In 1894 we made 6,657,388 tons, and in 1895 we made 9,446,308
tons, an increase of 2,788,920 tons, or nearly 42 per cent. There have
been other years in our history, notably 1880 and 1886, in which the
percentage of increased production exceeded that of 1898,

The production of pig iron in the second half of 1898 exceeded that
of the first half by ounly 34,528 tons. The following table gives the
total production of pig iron, by half years, since 1890:

Production of pig iron in the United States since 1890 by half years.

Year. - First half. Second half. i Total.
Long tons. Lung tons. Long tons.
1890 - o e e e e e 4,560,513 | 4,642,190 | 9,202,703
1891.. ... ... e e 3,368,107 | 4,911,763 | 8,279,870
1892 o e 4,769,683 | 4,387,817 | 9,157,000
1893 . il 4,562, 918 2,561,584 7,124, 502
1894 . . o i 2,717,983 | 3,939,405 6, 657, 388
1895 o e 4,087,558 | 5,558,750 | 9,446, 308
1896. . o iiiiiiaaas 4, 976, 236 3, 646, 891 8,623, 127
18YT oo e 4,408,476 | 5,249,204 | 9,652,650
1898. .o iiie.....| 5,869,703 | 5,004,281 | 11,773,934

The following table gives the production of pig iron, by States, in
1897 and 1898, in the order of their prominence in 1898:

Production of pig iron by States in 1897 and 1898.

' State. 1897. 1898, State. 1807, 1898.
i N
v Long tons. Long tons. Long tons. Long tons.
Pennsylvania .| 4,631,634 | 5,537,832 | Kentucky..... 35, 899 100, 724
Ohio..........| 1,372,889 | 1,986,358 [ New Jersey ...| 95,696 100, 681
Illinois........ 1,117,239 | 1,365,898 | Colorado.... .. 6.582 91, 922
Alabama ... .. 947,831 | 1,033, 676 \ Missouri ...... 23, 833 49, 788
Virginia ...... 307,610 | 283,274 | Georwin . ...... 17, 092 13, 762
Tennessee . .... 272, 130 263, 439 | Connecticut. .. 8,336 6, 336
New York..... 243, 304 228,011 | Texas ......... 6,175 5,178
West Virginia. 132,907 192, 699 : Muassachusetts 3,284 3, 661
Maryland ... 198,702 | 190, 574 Total .19, 652, 680 | 11,773,934
Wisconsin. .... 103,909 172, 781 |
Michigan ... 182,578 | 147,640 |
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Twelve States increased their production of pig iron in 1898, the most
notable increases being in Pennsylvania, Ohio, and Illinors. The
increase in Kentucky, from 35,889 tous in 1297 to 100,724 tons in 1898,
is also notable. Seven States—Counecticut, New Yoi k, Marvland, Vir-
ginia, Tennessee, Georpia, and Texas—made less pig iron in 1848 than
in 1897, although the shrinkage in each State was more nominal than
real. Pennsylvania made over 47 per cent ol the total production of
pig iron in 1898; Ohio over 16 per cent; lllinois over L1 per cent;
Alabama almost 9 per cent; all the other States fell below 3 per cent.

The total production of 11,773,934 tons of pig iron in 1598 was
divided as follows: Bessemer pig iron, 7,337,384 tons; charceal pig
iron, excluding charcoal Bessemer, included above, 292,651 tons; hasie
pig iron, 785,444 tons; spiegelei en and ferro-manganese, 213,769 tons;
foundry and forge pig ivon, 3,144,656 tons. :

’I‘.OTAL PRODUCTION OF PIG IRON FROM 1894 TO 1898.

The production of all kinds of pig iron from 1894 to 1898 was as fol-
lows, by States, in long tons:

Total production of pig iron, by States, since 1894.

State. 1894. 1895, 1896. 1897. 1898.
Long tons. | Longtons. | Longtons. | Long tons. Long tons.

Massachusetts. .. ... 136 | ' 4,710 1,873 3,284 3,661 | !
Connecticut .... .. .. 7,416 5,615 10, 187 8,336 . 6,336
New York.......... 175,185 | 181,702 | 206,075 | 243,304 228,011

,| New Jersey ........ 63,273 55, 502 59,163 95, 696 100, 681
Pennsylvania ...... 3, 370, 152 |4, 701, 163 |4, 024, 166 |4, 631, 634 5,537, %32
Maryland .......... 5, 600 10, 916 79,472 | 193,702 190, 974
Virginia . .......... 298,086 | 346,589 | 386,277 | 307,610 283, 274
North Carolina . ....{.c.ooo ... 323 2,151 |
Georgia ........ e 40, 268 31,034 15, 593 17,092 13, 762
Alabama . .......__. 592,392 | 854,667 | 922,170 | 947,831 1, 033, 676
Texas .........*.... 4,671 4,682 1,221 6,175 5,178
West Virginia._.... 80,781 | 141,968 | 108,569 | 132,907 192, 649
Kentucky .......... 33, 854 63, 780 70, 660 35, 899 100, 724
Tennessee .. .. ....| 212,773 | 248,129 | 248,338 | 272,130 263, 439
Ohio ........... ---<| 900,029 1,463, 789 |1, 196, 326 |1, 372, 889 1, 986, 358
Illinois.............} 604,795 (1,006,091 | 925,239 1,117,239 1, 365, 898
Michigan ......._.. 95,171 91,222 | 149,511 | 132,578 147, 640
Wisconsin.......... 91,595 | 148,400 | 158,484 | " 103,909 172, 781
Missouri . ... ... 6, 522 27,518 12,548 23, 883 § 141, 010
Colorado . .......... 73, 669 58, 508 45,104 6, 582
Oregon............. B 1100 RO A PR R '

Total. ........ 6, 657, 388 |9, 446, 308 |8, 623, 127 |9, 652,680 | 11,773,934
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PRODUCTION OF PIG IRON ACCORDING TO FUEL USED.

" The production of pig iron in 1898, classified according to the fuel
used, was as follows, compared with the four preceding years:

Production of pig iron according to fuel used, 1894 to 1898.

Fuel used. 1894. 1895. 1896. -1897. 1 1898.
Bituminous, chiefly | Long tons. | Long tons. | Long tons.’| Long tons. Long tons.
OKe oo ...... 5,520,224 [T,950,068 7,166,471 |8, 464,692 | 10,273,911

Anthraciteand coke.| 794,667 1,214,297 (1,034,745 |* 911,628 1, 180, 999

Anthracite alone ...| 120,075 | 56,602 | 111,667 | 21,149 22,274
Charcoal........... | 292,422 | 225,341 | 310,244 | 255,211 | 296,750
 Total ........ 6,657, 388 is, 446, 308 |8, 623,127 19,652,680 11,773,934

|

The manufacture of pig iron in this country with unmixed anthracite
coal is a rapidly decaying industry. As will be seen from the above
table, we made only 21,149 tons of pig iron with anthracite alone .in
1897 and ounly 22,274 tons in 1898. In both 1897 and 1898 New York
did not make any pig iron with anthracite coal, either mixed or unmixed,
whereas in former years anthracite was the principal fuel used in that
State in the manufacture of pig iron.

CONSUMPTION OF PIG IRON.

Our consumption of pig iron in the last five years is approximately
shown in the following table, in long tons, the comparatively small
quantity of foreign pig iron held in bonded warehouses not being con-
sidered. Warrant stocks are included.

Consumption of pig iron since 1894.

Pig iron. 1894. 1895. 1896. 1897. 1898.
Long tons. | Long tons, | Long tons. | Long tons. Long tons.
Domestic production ..| 6,657, 388 9, 446, 308 8, 623, 127| 9, 652, 680, 11, 773, 934
Imported .........._... 15,582 53,232 56, 272 19,212 25,137
Stocks on hand Janu-
ary 1 ...l 707,318 661,328 506,132 847,686 874, 978
| P
Total supply -.... ) 7, 380, 288/10, 160, 868’ 9, 185, 531/10, 519, 578 12, 674, 049
Deduct stocks Decem- l o
ber 31 ._............ 661,328 506,132, 847,686) 874,978 415,333
~Also exports . ......_... l 24, 482 26, 164, 62,071 262, 686 253, 057
Approximate con- ) .
sumption ... ....| 6,694, 4’78‘ 9, 628, 572" 8, 275, 774 9, 381, 914l 12, 005, 659
. . i

It appears from this table that our consumption of pig iron in 1898
averaged a little over a million tons per month.
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LIMESTONE CONSUMED IN MAKING PIG IRON.

The limestone consumed for fluxing purposes by the blast furnaces
in the United States in 1897, in the production of 9,652,680 gross tons
of pig iron, amounted to 4, 247 688 gross tons, of Whlch 3,680,666 tons
were consumed by the bituminous coal and coke furnaces in the pro-
duction of 8,464,692 tons of pig iron, 524,271 tons by the anthracite
and mixed a,nthra,clte and coke furnaces in the production of 952 777
tons, and 42,751 tons by the charcoal furnaces in-the production of
255,211 tons. The average consumption of limestone for the whole
country per’'ton of pig iron produced in 1897 was a little over 44 hun-
dredths of a ton.

The total quantity of limestone similarly consumed in 1898 in the
production of 11,773,934 tons of pig iron was 5,275,819 tons, of which
725,729 tons were consumed in producing 1,203 273 tons of pig iron
made with anthracite and mixed anthracite coal and coke, 4,502,209
tons were eonsumed in producing 10,273,911 tons of pigiron made with
bituminous coal and coke, and 47 ,881 tons were consumed in producing
296,750 tons of pig iron made with charcoal. The average consumption
of limestone for the whole country per ton of pig iron made in 1898 was
almost the same asin 1897, the figures being 448 thousandths of a ton,
or about 8 thousandths of a ton more than.in 1897.

The average consumption of limestone to the ton of pig iron in the
United States in 1897 and 1898 was a little less than half a ton.

PRODUCTION OF BESSEMER STEEL.

The production of Bessemer steel ingots in the United States in 1898
was 6,609,017 tons, against 5,475,315 tons in 1897, 3,919,906 tons in
1896, 4,909,128 tons in 1895, 3,571,313 tons in 1894, and 3,215,686 tons
in 1893. The production in 1898 was more than double that of 1893.
There was an increase of 1,133,702 tons, or over 20 per cent, in 1898 as
compared with 1897, The following table shows the production, by
States, of Bessemer steel ingots in the last five years, including the
production by the Clapp-Griffiths and the Robert-Bessemer works.
Direct castings are counted as ingots. They amounted in 1898 to 3,539
tons. There were no Clapp-Griffiths works in operation in 1898, and
only one Robert-Bessemer plant was active in that year. It was
engaged exclusively in the production of steel castings.

Production of Bessemer steel ingots, 1894 to 1898.

State. 1894. 1895. 18986. 1897. 1898.
Long tons. | Long tons. | Long tons. | Long tons. Long tons.
* Pennsylvania ....| 2,334,548 | 2,978,924 | 2,292,814 | 3, 060, 049 | 3,402, 254
Ohio............. 363, 974 719, 954 568,535 | 1,041,541 | 1,489,115
Ilinois...........| 581,540 866, 531 780, 105 943, 774 | 1, 105, 040
Other States ... .. 291, 251 343,719 278, 452 429, 951 612, 608

Al

Total ......; 3,571,313 | 4,909, 128 | 3,919,906 | 5,475,315 | 6,609, 017




78 MINERAL RESOURCES.

The three leading Bessemer steel prodncing States are Pennsylvania,
Ohio, and 1llinois. In 1893 Pennsylvania made over 51 per cent of all
the Dessemer steel produced, against over 55 per cent in 1897; Ohio
made over 22 per ceut in 1898, against over 19 per cent in 1897; and
Illinois made over 16 per ceut in 1898, against over 17 per cent in 1897.
No other State made over 4 per cent in 1898.

Sixtecn standard Bessemer steel plants, nearly all small works, did
not make steel in 1898, and a like number were idle in 1897. No new
standard Bessemer steel works were erected in 1893. :

Bessemer steel, including the production of the single Robert-
Bessemer plant mentioned above, was made in eight States in 1308,
the same number as in 1897, namely, Pennsylvania, Maryland, West
Virginia, Kentucky, Ohio, Illinois, Michigan, and Colorado. All the
Bessemer steel produced in 1893 was made by the acid process.

PRODUCTION OF OPEN-HEARTH STEEL.

The total production of open-hearth steel in the United States in
1898 was 2,23 1,232 long tons, against 1,608,671 tons in 1897, an increase -
of (21,621 tons, or over 38 per cent.

The following table gives the production of open-hearth steel ingots
and direct castings by Statés during the past six years:

Production of open-hearth steel, 1893 to 1898.

State: 1893. 1894. ; 1895. ' 1896. 1397. 1898.
Long tons.| Long tons. | Long tons. | Long tons. | Long tons. Long tons.
New England ..| 24,759 | 26,204 | 36,733 | 48,035 | 51,402 47,381
New York and :

New Jersey.... 17,591 | 21,363 32,203 32,120 39, 521 47,957
Pennsylvania .. 616,516 | 659,969 | 904,352 |1,009,608 1,271,751 | 1,817,521
Ohio...........0 50,385 | 54,182 | 175,637 | 64,601 78 357 79, 836
Iinois.. .. _.... 4 1,832 | 120, 60! 1

inois } 28,639 | 23,218 { 9, 5?0 101, 8 0, 609 83,103
Other States ... 38, 757 42,394 47, 031 54, 444

Total ... : 737,890 ‘ 784,936 |1, 137,182 |1,298, 700 |1,608,671 | 2,230,292

The open-hearth steel made in 1898 was produced by 63 works in 13
States—Massachusetts, Connecticut, New York, New Jersey, Pennsyl-
vania, Kentucky, Alabama, Ohio, Indiana, Illmms, Wisconsin, Missouri,
and California.

Our statistics of the production of open-hearth steel separate steel
made in the open hearth by the acid and basic processes only for the
years 1896, 1897, and 1898.

Of the total production in 1898, 1,569,412 tons were made by the
basic process and 660,880 tons by tha aud process. In L897 the pro-
duction by the basic process .awmounted to 1,055,043 tons and by the
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acid process to 552,628 tons. In 1896 the production by the basic proc-
ess amounted to 7 6,236 tons and by the acid process to 522,444 tons,
Twelve works masde basic open-hearth steel only in 1898, 35 made acid
open-hearth stecl only, and 16 made both acid and basic open-hearth .
steel. The following table gives the production by States in 1898:

Production of basic and acid open-hearth steel in 1898.

Basi - Acid - B
State. Dearth steel. | hearth steel. | Lotal
Long tons. Long tons. Long tons.
New England .__................_.. 9, 466 31,915 47,381
New York and New Jersey.......... 13, 024 34, 933 47, 957
Pennsylvania ...... ... .. .o .l 1,321, 308 496, 213 1, 817, 521
Ohio. .. ... ...l : 43, 650 36, 236 79, 886
THnoiS . ..o oL ' 153,891 29, 212 183,103
Other States .. oo..o.ooooieeaienan.. ' 28,073 26, 371 . 54,444
. ) |
Total . ... ...l E 1,569,412 ] 660, 830 2, 230, 292
I ?

For the first time we have separated the produnction in 1898 of open-
hearth direct steel castings from the ingots.  The total produaction of
open hearth steel castings in 1898 amounted to 120,587 gross tons, of
which 25,460 tons were made by the basic process and 92,127 tons were
made by the acid process. The open-hearth steel rails produced in
1898 amounted to 1,220 tons, against 500 tons in 1897 and 705 tons in
1896.

PRODUCTION OF CRUCIBLE STEEL.
The production of crucible steel in the United States in 1898 amounted

to 89,747 long tons, against 69,959 tons in 1897, 60,689 tons in 1896,
67,666 tons in 1893, 51,702 tons in 1894, 63,613 tons in 1893, 84,709

- tons in 1892, 72,586 touns in 1891, and 71,175 tons in 1890. The cruci-

ble steel produced in 1898 was made in ten States—Connecticut, New
York, New Jersey, Pennsylvania, Maryland, Tennessee, Ohio, Indiana,
Illinois, and Wisconsin. The direct castings produced in 1898 amounted
to 4,235 tous.

Of the total production in 1898 of 89,747 long tons of crucible steel,
Connecticut and New York contributed 8,365 tons; New Jersey, 9,629
tons; Pennsylvania, 69,244 tons; the Western States, 1,704 tons;. a)nd
the Southern States, 805 tons.

PRODUCTION OF MISCELLANEOUS STEEL.

The production of steel in the United States in 1898 by various
minor processes amounted to 3,801 long tons, of which 3,576 tons were
direct castings, against 3,012 tons in 1897, 2,394 tons in 1896, 858 tons
in 1895, 4,081 tons in 1894, 2,806 tons in-1893, 4,548 tons in 1892,
4,484 tous in 1891, and 3,793 tons in 189v.
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TOTAL PRODUCTION OF ALL KINDS OF STEEL.

The production of all kinds of steel in the United States in 1898 was/
as follows: Bessemer steel, 6,609,017 long tons; open-hearth steel,
2,230,292 tons; crucible steel, 89,747 tons; all other steel, 3,801 tons:
total, 8,932,857 tons, against 7,156,957 tons in 1897, 5,281,689 tons in
1896, 6,114,834 tons in 1895, 4,412,032 tons in 1894, 4,019,995 tons in
1893, and 4,927,581 tons in 1892, In the total for 1898 are included

131,937 tons of direct castings.

' PRODUCTION OF IRON AND STEEL RAILS.

The total production of Bessemer steel rails in 1898 amounted to
1,976,702 long tons, against 1,644,520 tons in 1897, Of the production
of 1898, Pennsylvania made 1,053,326 tons, as compared with 1,027,996
tons'in 1897; Illinois and the remainder of the country made 923,376
tons, agalnst 616,524 tons in 1897,

The productlon of all kinds of rails in the United States in 1898,
including light and heavy rails, and street, electric, and mine rails, was
1,981,241 long tons, against 1,647,892 tons in 1897, an increase of
333,349 tons, or over 20 per cent. The production of 1898 was com-
posed of 1,955,427 tons of Bessemer steel rails rolled by the producers
of domestie ingots, 21,275 tons of Bessemer steel rails rerolled from old
steel rails and rolled from purchased blooms, 1,220 tons of open-hearth
steel rails, and 3,319 tons of iron rails.

Twelve States made rails in 1898, namely, Penusylvania, Maryland,
Alabama, Tennessee, Ohio, Indiana, Illinois, Wisconsin, Kansas, Col-
orado, Wyoming, and California. All made Bessemer-steel rails except
Tennessee, Alabama, Indiana, and Wyoming. The production of Bes-
semer-steel rails outside ot Pennsylvania, Illinois, Ohio, Mary]and Col-
orado, and Wisconsin was very small. The iron rails were made in
Pennsylvania, Tennessee, Alabama, Ohio, Indiana, Illinois, and Wyo-
ming. The open-hearth steel rails were produced in Pennsylvania,
Alabama, and California.

Of the total production of rails in 1898 Pennsylvania made over 53
per cent, against over 62 per cent in 1897. Illinois made over 27 per
cent, against over 26 per cent in 1897. These two States made almost
81 per cent of all the rails rolled in 1898, against almost 89 per cent in
1897.

The total production of 1,981,241 tons of rails in 1898 was divided as
follows: Weighing under 45 pounds to the yard, 123,881 tons; weighing
45 pounds and less than 85 pounds, 1,404,150 tons; weighing 85 pounds
‘and over, 453,210 tons.

The rails reported to us which are known to have been rolled for
street and electric railways in 1898 amounted to 143,815 tous, against
- 122,244 tous in 1897, an increase of 21,571 tons. With the exception of
a few hundred tons, all were steel rauls The following table gives the
production of street rails in this country from 1891 to 1898:
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Production of steel rails for street and electric railways from 1891 to 1898.

Long bo;‘

1891....| 81,302 | 1893...| 133,423 | 1895...| 163,109 || 1897. .| 122, 244
1892....| 111,580 || 1894...| 157,457 | 1896...| 145,210 11898... 14‘3,815~l

Year. Long tons.

Year. |Long tons.| Year. |Long tons.| ¥Year.

L

The following table gives the production of all kinds of rails in the
United States from 1891 to 1898:

Production of rails of all kinds, 1891 to 1898.

Year. Iron. Steel. Total. Year. Iron. Steel. Total.

Longtons.| Long tons. Long tons. Long tons.| Long tons. Long tons.
1891..| 8,240 [1,298,936 | 1,307,176 || 1895...] 5,810 1,300,325 | 1,306,135
1892..{ 10,437 (1,541,407 | 1,551,844 || 1896...] 4,347 |1,117,663 | 1,122,010
1893..| 6,090 |1,130,368 | 1,136,458 || 1897...| 2,872 1,645,020 | 1,647,892
1894..0 4,674 [1,017,098 | 1,021,772 | 1898...| 3,319 [1,977,922 | 1,981,241

‘With the single exception of 1887, when 2,139,640 long tons of rails
were made, more rails were produced in 1898 than in any other year in
our history. The year of next largest production was 1890, the pro-
duction in that year being 1,885,307 tons. The year of next largest
production was 1897.

PRODUCTION OF TRON AND STEEL STRUCTURAL SHAPES.

Our statistics of iron and steel structural shapes embrace the pro-
duction of beams, beam girders, zee bars, tees, channels, angles, and
other structural forms, but they do not include plate girders made
from plates. Plates are provided for under other classifications, and
under the general statistics of plates are included all plates cut to
specifications. Nearly all the structural shapes and plates used for
structural purposes are made of steel. The total production in 1897
and 1898 by States was as follows.

Production of iron and steel structural shapes in 1897 and 1898.

State. 1897. 1898. State. 1897. 1898.
. Long tons.| Long tons. ’ ZLong tons.| Long tons.

New England, Ohio .............. 13,629 | 21,233

New York, and Colorado and Cali- :

New Jersey.....| 20,785 27,919 fornia ........... 8,937 7,731
Pennsylvania .....| 538,055 | 641,726 '
Kentucky and

Alabama......:.| 2,384 3,588 Total ........ 583,790 | 702,197

20 GEOL, PT 6——6
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The increased production of structural shapes in 1898, as compared
with 1897, was 118,407 long tons, or over 20 per cent. Pennsylvania
made over 91 per cent of the total production in 1898, New Jersey
almost 4 per cent, and Ohio over 3 per cent. No other State made
over 1.5 per cent. The total production of structural shapes in 1897
was 583,790 tons, in 1896 it was 495,571 tons, and in 1895 it was
517,920 tons. : \

PRODUCTION OF PLATES AND SHEETS.

The production of plate and sheet iron and steel in the United States
in 1898, excluding nail plate, amounted to 1,448,301 long tons, against
1,207,286 tons in 1897, 965,776 tons in 1896, 991,459 tons in 1895, 682,900
tons in 1894, 674,345 tons in 1893, and 751,460 tons in 1892, Skelp iron
and steel are not included in our tables with plates and sheets but with
other rolled products. '

The following table gives the production of iron and steel plates and
sheets, by gauges, not including nail plate, in 1898, in long tons:

Production of iron and steel plates and sheets in 1898.

Stte. RS AR W e

. Long tons. | Long tons. | Long tons. Long tons.

New England.....cceeeoooooann. | S 243 ...l 243
New York and New Jersey...... o910 bo1,000 | 3,110
Pennsylvania. ... .cceeeeneen ... | 522,851 | 79,841 315,718 | 918,410
Delaware and Maryland ........ | 1, 600 552 19,111 21, 263
West Virginia...---.eovoeoooe- 67 2, 650 30, 247 32, 964
Kentucky and Alabama. ........ 8,350 5,713 14, 650 28,713
[6) 17 1 S 33, 397 21,907 | 201,129 256, 433
Indiana, Illinois, and Missouri...| 70,486 6,599 | 110,080 187,165
Total .oocei o iiiaimannnnans : 638,861 | 117,505 | 691,935 | 1,448, 301

The production of ¢ black plates for tinning ” alone in 1898 is reported
to us to have amounted to 345,254 long tons, against 271,886 tons in
1897, an increase of 73,368 tons, or almost 27 per cent. Of the produc-
tion in 1898 Pennsylvania made 149,562 tons; Indiana, 80,028 tons;
Ohio, 77,788 tons; and Maryland, West Virginia, Kentucky, Illinois,
and Missouri, 37,876 tons. The production of ¢« black plates for tin-
ning” in 1896 was 185,387 tons, against 129,615 tons in 1895 and 52,359
tons in 1894, )

PRODUCTION OF WIRE RODS.

The production of iron and steel wire rods in the United States in
1898 amounted to 1,071,683 long tons, against 970,736 tons in 1897 and
623,986 tons'in 1896, showing an increase of 100,947 tons, or over 10 per
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cent over 1897 and 447,697 tons over 1896. Peannsylvania made the
largest quantity in 1898, with Ohio second in production, Illinois third,
and Massachusetts fourth. Three other States, Connecticut, New Jer-
sey, and Indiana, also rolled rods in 1898. The following table gives
our production.of wire rods by States during the past six years:

Production of wire rods by States, 1893 to 1898.

State. 1893, 1894. 1895. 1896. \ 1897, 1898.

Lonyg tons. | Long tons. | Long tons. | Long tons. | Long tons.| Long tons.

New England and .

New York ........ |, 618 | 88,913 | 91,513 | 63,808 oo ert | 107511
New Jersey......... 23,013 | 20,880 | 22,290 | 15,925 } ’ ’
Pennsylvania ......" 227,257 | 246,101 | 278,406 | 233,352 | 351, 676 417, 636

Ohio ..o .........| 140,047 | 178,272 | 210,058 | 146,320 | 265,317 | 269, 566
Indiana and Illinois.’ 67,357 | 144,236 | 188,863 | 164,572 | 259,272 | 277,170
|
i
i

Total .. ......| 537,272 | 673,402 | 791,130 | 623,986 | 970,736 | 1,071, 683

Iron ..oooooeeo....b 1,125 5,772 2,840 | 2,473 | 2,019 2,106
— .

Steel............... | 536,147 | 667,630 | 788,290 | 621,513 | 968,717 | 1,069, 577

PRODUCTION OF WIRE NAILS.

The production of iron and steel wire nails in the United States in
1898 amounted to 7,418,475 kegs of 100 pounds each, compared with
8,997,245 kegs in 1897, a decrease of 1,578,770 kegs, or over 17 per cent.
In 1896 the production amounted to 4,719,360 kegs, in 1895 to 5,841,403
kegs, in 1894 to 5,681,801 kegs, and in 1893 to 5,095,945 kegs. The wire
nails produced in 1898 were manufactured by 59 works, 5 less than were
in operation in 1897. The following table gives the production of wire
nails by States in 1897 and 1898, in kegs of 100 pounds:

Production of wire nails by States in 1897 and 1898.

State. : 1897. 1898.

Kegs. Kegs.
Massachusetts, Rhode Island, and Connecticut. 160, 662 126, 253
New York and New Jersey......:.oeeeaeea. .. i 248,132 109, 833
Pennsylvania .. oo.ooowoiii oo L 3,487,509 3, 408, 504
Maryland and West Virginia. ................. 15, 100 5, 000
Ohio ..o iaaaen. e 2,237, 641 1,711, 399
Indiana and Wisconsin ....................... 733,669 |- 494, 378
THnois. .o e e W 993: 547 1, 394, 981

Missouri, Kansas, Michigan, Washington, and

California. .o oeemeeeeee oo e 140, 985 168, 127
Total. . e el - 8,997, 245 7,418, 475
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PRODUCTION OF CUT NAILS.

Our statistics of the production of iron and steel cut nails and cut
spikes in the United States do not embrace railroad and other spikes
made from bar iron, wire nails of any size, or machine-made horseshoe
nails. Cut spikes are included with cut nails.

The total production of cat nails in 1898 was 1,572,221 kegs of 100
pounds each, against 2,106,799 kegs in 1897, a decrease of 534,578 kegs,
or over 25 per cent. In 1886 the maximum production of 8,160,973
kegs was reached. In 1398 the production of wire nails exceeded the
production of cut nails by 5,846,254 kegs. In 1897 the wire-nail pro-
duction exceeded the cut-nail production by 6,890,446 kegs.

Nine States made cat nails in 1898, The following table shows the
production of iron and steel cut nails by States from 1893 to 1898, in
kegs of 100 pounds. The wire-nail production for the same years is
added to the table: '

Production of cut nails since 1893.

State. 1893. 1894. 1895. 1896. 1897. 1898.
Kegs. Kegs. Kegs. Kegs. Kegs. Kegs.
Pennsylvania ..| 1,113,168 1,061,931 938,865 646,011 1,057,964 768,171
Ohio . .oooan ... 768,031) 490,461 347,162 264,272 411,396/ 392, 003
West Virginia..| 330,859 273, 822} 347,022  9286,210| 290,203 184,942
Indiana ... ... 177,648 125,000 ! ’ ’ ’
Massachuse tts.

and New Jer-

BOY ecenaann 337,039 166,350/ 161,888 137,005 142,021 127,706
Illinois...a..... 81,128 94, 462 81,773 91, 145 34, 000 ‘
Maryland, Vir-
s 87, 399
ginia, and

Kentucky ....| 224,060, 213,034 246,184| 167,227 164,465
Missouri, Colo-

rado, Wyo-

ming, and

California....|  17,000|.......... 7,000 24,000 6,750 12,000

Total cut
nails .. .| 3,048, 933| 2,425, 060| 2,129, 894| 1, 615, 870, 2, 106, 799|1, 572, 221
Total wire '
nails . ..| 5,095,945 5, 681, 801| 5, 841, 403 4, 719, 860| 8, 997, 245(7, 418, 475

Grand to- .
tal..... 8,144, 878| 8, 106, 861| 7,971, 297| 6, 335, 730[11, 104, 044)8, 990, 696

TOTAL‘ PRODUCTION OF ALL ROLLED IRON AND STEEL.

By the phrase rolled iron and steel we include all iron and steel
rolled into finished forms, as follows: (1) All sizes of iron and steel
rails; (2) plate and sheet iron and steel; (3) iron and steel plates for
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cut nails and cut spikes; (4) wire rods; (5) iron and steel structural
shapes; (6) bar, bolt, hoop, skelp, and rolled axles. Hammered axles
and other forgings are not included, nor muck bars, billets, and tin-
plate and sheet bars. :

The production of all iron and steel rolled into finished forms in the
Upnited States in 1898 was 8,513,370 long tons, against 7,001,728 tons
in 1897, an increase of 1,511,642 touns, or over 21 per cent. Tweunty-
seven States rolled either iron or steel or both iron and steel in 1898,
one more than in 1897. The following table gives the total production
by States of iron and steel rolled into all kinds of finished forms in
1897 and 1898, in long tons.

Total production of all kinds of rolled iron and steel in 1897 and 1898.

State. 1897. 1898. State. 1897, 1898,

Long tons. | Long tons. ) ZLong tons. | Long tons.

Maine........... \ B _ Ohio..... ... ... 1,017,124 {1, 231,739

New Hampshire .|| 2219 8,1 | Indiana...... ...| 254,376 | 352,058

Massachusetts.... 94,319 104,221 || Illinois...o....... 863, 013 I1, 071, 327

Rhode Tsland.... 1 . Michigan ........

Connecticut. .... ;80,233 42,158 | wisconsin........ I+ 136,016 | 192,281

New York....... 81,283 | 83,735 || Minnesota........ § '

New Jersey . .... 86,421 | 98,281 || Missouri ...... ... | 35,505 | 32,526

Pennsylvania ...|3, 956,727 14,622,770 | Kansas........... [ 9, 940

Delaware .......| 43,982 45,973 || Colorado......... ! 22,710 99, 050

Maryland ... ... 82,926 | 149,820 | Wyoming ........ ‘1

Virginia ........ 26, 482 34,497 | Washington......

West Virginia...| 151,424 | 198,833 | Oregon .......... 87,997} 50,653

Kentucky ....... 30, 968 39, 239 || California......_.

Tennessee . ... ..

Georgia . ... ... } 9,940 | 10,621 Total........ 7,001,728 |8, 513, 370

Alabama ... .... 37,763 | 59,897

Pennsylvania made 54.3 per cent of the total production of rolled
iron and steel in 1898, against 56.5 per cent in 1897; Ohio made 14.4
per cent in 1898, against 14.5 per cent in 1897; Illinois made 12.5 per
cent in 1898, against 12.3 per cent in 1897; and Indiana made 4.1 per
cent in 1898, against 3.6 per cent in 1807, No other State produced 3
per cent in 18Y8. New Hampshire, Georgia, Texas, and Iowa, all of
which have rolling mills located within their borders, did not roll iron
or steel in 1898,

It has been impossible in late years to separate rolled iron from
rolled steel, but the fact is worthy of mention that the use of puddled
iron in this country is now increasing, ’ '
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PRODUCTION OF ROLLED IRON AND STEEL IN THE
UNITED STATES FROM 1887 TO 1898.

The total production of rolled iron and steel in the United States
during the twelve years from 1887 to 1898 is given below. As the pro-
duction of wire rods was not ascertained separately for 1887, it is
included for that year with bars, hoops, skelp, and shapes:

Total production of rolled iron and steel from 1887 o 1898.

Year. s{',l:;gflr‘;‘;g Bs:%ezl‘é)lf: zz)flif' Wire rods. sli%i%tsz%gg;t Cut nails. Total. .
Long tons. | Long tons. | Long tons. | Long tons. | Long tons. Long tons.
1887.. ... 2,139,640 | 2,184,279 |........ . ‘ 603, 355 308,432 | 5,235,706
1888.. .... 1,408,700 | 2,034,162 | 279,769 | 609,827 | 289,891 | 4,617,349
1889.. .... 1,522,204 | 2, 374, 968 363, 851 716, 496 259,409 | 5,236,928
1890.. ... 1, 885, 307 | 2, 618, 660 457, 099 809, 981 251,828 | 6,022,875
1891.. ... 1, 307,176 | 2, 644, 941 536, 607 678, 927 223,312 | 5,390, 963
1892.. ... 1,551, 844 | 3,033,439 627, 829 751, 460 201, 242 6,165, 814
1893.. ... 1, 136,458 | 2,491,497 537, 272 674, 345 136,113 | 4,975,685
1894 .. ... 1,021, 772 | 2,155, 875 673,402 682, 900 108,262 | 4,642,211
1895......| 1,306,135 | 3,005,765 | 791,130 | 991,459 | 95,085 | 6,189,574
1896......] 1,122,010 | 2,731,932 623, 986 965, 776 72,137 5,515, 841
1897.."...| 1,647,892 | 3,081, 760 970,736 | 1,207, 286 94,054 | 17,001, 728
1898.. ... 1,981,241 | 3,941,957 | 1,071,683 | 1,448, 301 ) 70, 188 8,513, 370

PRODUCTION OF ALLEGHENY COUNTY, PENNSYLVANIA,

The following table gives the number of blast furnaces, rolling mills,
and steel works, and the production in long tons of pigiron and crude
steel and of iron and steel rolled into finished forms in Allegheny
County, Pennsylvania, in 1896, 1897, and 1898.

Iron and steel statistics of Allegheny County, Pennsylvania, for three years, 1896, 1897,

and 1898.

Details. : ' 1896. 1897. 1898.
Long tons. Long tons. Long tons.
. Blast furnaces.. ... ... ... ... ... a28 | - a30 a 30
Production of pig iron...... ... .._.. 2,061,269 | 2,663,093 | 3,022,901
Rolling mills and steel works....... .. a 64 a 61 a 60
Production of Bessemer stecl.. ... ... 1,608,321 | 2,061,837 | 2,338,087
Production of open-hearth steel ...... 569, 680 725,262 | 1,042, 350
Production of crucible and other steel. 33,596 42,231 52, 352
Total production of steel ............. 2,211,597 | 2,829,330 | 3,432,789

Production of rails, bars, bolts, rods,

shapes, hoops, skelp, etc...... ...... 1,350,886 | 1,797,064 | 2,091,503
Production of plates and sheets...._.. 324,296 395, 830 444, 850

Total production of rolled iron and .
steel ... ...l 1,675,182 | 2,192,894 | 2,536, 353

aNumber.
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Allegheny County produced in 1898 over 25 per cent of the total pro-
duction of pig iron in the United States; over 35 per cent of the total
production of Bessemer steel ingots and castings; almost 47 per cent
of the total production of open-hearth steel ingots and castings; over
58 per cent of the total production of crucible steel; over 28 per cent
of the total production of Bessemer steel rails; over 64 per cent of the
total production of structural shapes; over 30 per cent of the total
production of plates-and sheets, and almost 25 per cent of the produc-
tion of miscellaneous rolled products not enumerated above. Of the
total production of all kinds of rolled iron and steel, including rails,
Allegheny County made in 1898 over 29 per cent.

IRON AND STEEL SHIP BUILDING.

In the fiscal year 1898 the United States built 63 iron and steel ves-
sels, against 68 in the fiscal year 1897. The gross tonnage of the ves-
sels built in the fiscal year 1898 was 62,266 tons, against 124,394 tons
in the preceding year. Vessels for the United States Navy are not
included in the figures here given, which have all been furnished by
Hon. Eugene T. Chamberlain, Commissioner of Navigation of the Treas-
ury Department. With the exception of two steel sailing vessels and
ten steel barges, all the vessels built in the fiscal year 1898 were built
to use steam. Only one composite vessel and two iron vessels were
built. The fiscal year 1899 will show a much larger tonnage.

PRODUCTION OF IRON BLOOMS AND BILLETS.

The blooms and billets produced in forges directly from the ore in
1898 amounted to 1,767 long tons, against 1,455 tons in 1897, 1,346
tons in 1896, 40 tons in 1895, 40 tons in 1894, 864 tons in 1893, 2,182
tons in 1892, 5,290 tons in 1891, 7,094 tons in 1890, and 11,078 tons in
1889. The ore blooms produced in 1897 and 1898 were all made by the
Chateaugay Ore and Iron Company, of Plattsburg, New York. The
Helton Forge of W. J. Pasley, at Crumpler, Ashe County, North Caro-
lina, the sole survivor of hundreds of Catalan forges in the South, was
not running in 1897 or 1898.

The iron blooms produced in forges from pig and serap iron in 1898,
and which were for sale and not intended for the consumption of the
makers, amounted to 6,345 long tons, against 7,159 tons in 1897,-6,494
tons in 1896, 7,185 tons in 1895, 3,221 tons in 1894, and 6,605 tons in 1893.
All the pig and scrap blooms made in forges in 1895, 1896, 1897, and 1898,
and for sale, were produced in Pennsylvania and Maryland.

PRODUCTION OF TIN PLATES.

The duty on tin plates and terne plates provided for in the tariff act
of 1890 went into effect on July 1,1891. From that date until the close
of the fiscal year ending on June 30, 1897, the statistics of our produec-
tion of tin plates and terne plates were regularly collected for the
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Treasury Department by Col. Ira Ayer, special agent. For the second
half of 1897 and the year 1898 they have been collected by the editor
of the Metal Worker, of New York. From the data thus obtained we
have compiled the following table in long tons of our production of tin
plates and terne plates in the calendar years 1891 to 1898, the figures -
for 1891 being for the last six months only. The output of dipping

plants is included in the figures for each year.

Production of tin plates in the United States from 1891 to 1898.

Calendar year. Long tons. Calendar year. Long tons.
1891 (last six months) .. 999 1896. .. ... 160, 362
1892, ool 18, 803 1897 o 256, 598
1893 . . i 55,182 1898, .l 326, 915
1894, o 74,260 Total ..oo..-.. 1,006, 785
1895 ...l .| 113,666

PHILADELPHIA, June 15, 1899.




THE FOREIGN IRON TRADE IN 1898 AND
IMMEDIATELY PRECEDING YEARS.

By JAMES M. SWANK,

General Manager of the American Iron and Steel Association.

INTRODUCTION.

Briefly stated, the active demand for iron and steel which has char-
acterized all the European markets since the second half of 1895 was
continued in 1898, with rising prices. Nearly all European iron-produc-
ing countries show an increase in production in 1898 as compared with
1897, a conspicuous exception to this rule being Great Britain, in which
country there was a decline in production in some leading branches,
but not in all, open-hearth steel showing a considerable increase. But
on the Continent there was a very general increase. The activity of
1898 has been continued thus far in 1899, and prices generally have
been still further advanced.

A leading factor in reducing the British production of iron and steel
in 1898 was the strike of the Welsh coal miners for higher wages, which
occurred on April 1 and lasted until the last of August, a period of
five months. The strike extended also to the adjoining English county
of Monmouth. The production of pig iron and tin plates was directly
affected by the strike, as was also, of course, the production of coal
itself and the business of the railroads. The production of coal in
‘Wales in 1898 was about 5,560,000 tons less than in 1897, and there
was a falling off of about 3,250,000 tons in the production of Mon-
mouth. In the end the men yielded to the masters’ terms, which
granted a slight advance upon the wages previously paid. Another
reason for the decline in the production of iron and steel in Great Brit-
ain in 1898 was the active competition of the United States and conti-
nental countries in neutral markets and even in the British market
itself. British exports of iron and steel sensibly declined in that year.

We present below detailed statistics of the production of iron and
steel in foreign countries in 1898, so far as they have been received,
statisties for 1897 and other recent years being also given.

{! The following pages embody the most recent compilation of foreign iron and steel statistics which
I have made for the American Iron and Steel Association. In a few instances they repeat, for the
sake of harmony and completeness, statistical statements which were contained in a paper that I had
the honor to compile for the United States Geological Survey in 1898.] %9
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GREAT BRITAIN.

Mr. J. S. Jeans, the secretary of the British Iron Trade Association,
estimates the production of pig iron in Great Britain in 1898 at
8,631,151 long tons, against an ascertained production of 8,796,465 tons
in 1897, these latter being the official Government figures. The largest
annual production of pig iron by Great Britain, as officially ascertained,
was in 1897. The next largest production was 8,659,681 tons in 1896,
and the next largest production was 8,586,630 tons in 1882.

Mr. Jeans gives the production of Bessemer steel ingots in Great

Britain in 1898 as 1,759,386 long tons, against 1,884,155 tons in 1897,
and he gives the production of Bessemer steel rails in 1898 as 751,591
tons, against 921,131 tons in 1897, There were 62 Bessemer converters
at work in 1898 and 18 were idle. :
. The production of open-hearth steel ingots in Great Britain in 1898,
according to the same authority, was 2,806,600 long tons, against
2,601,806 tons in 1897, The production of open-hearth steel rails in
1898 amounted to 20,444 tons, against 31,694 tons in 1897. The total
number of acid open-hearth furnaces is now 336, and 23 are building.
The total number of basic open-hearth furnaces is 42, with none
building.

The Bessemer steel ingots produced in 1898 were divided into 1,255,252
tons of acid and 594,134 tons of basic steel. The open-hearth steel
ingots produced in 1898 were divided into 2 590 512 tons of acid and
216,088 tons of basic steel.

The production of puddled bars in Great Britain in 1898 was 1,115,699
long tons, agalnst 1,288,159 tons in 1897, 1,214,005 tons in 1896 and
1,148,012 tons in 1895

The maximum production of irou ore in Great Britain was attained
in 1882, when 18,031,957 tons were mined. After that year there was
a steady decline in production until 1893, when only 11,203,476 tons
were mined. Since 1893 there has been a gradual increase in produc-
tion, the figures for 1897 being 13,787,878 tons and for 1898 being
14,176,938 tons. As far back as 1870 the production was 14,370,655
tons,

Great Britain is a large importer of iron ore. In 1896 ske imported
5,438,307 long tons; in 1897 she imported 5,968,680 tons; and in 1898
she imported 5,468,395 tons, the principal imports in each year coming
from Spain. In addition to the above imports there were imported in -
1896 ‘“purple ore,” or residuum of cupreous iron pyrites, amounting to
441,792 tons, and in 1897 amounting to 467,318 tons.

The total exports of iron and steel from Great Britain to all countries
in 1898 amounted to 3,247,368 tons, against 3,686,106 tons in 1897 and
3,550,398 tons in 1896. The exports of pig iron in 1898 amounted to
1,042,296 tons, against 1,201,104 tons in 1897. The exports of steel rails
in 1898 amounted to 476,786 tons, against 579,983 tonms in 1897 and
581,249 tonsin 1896. The exports of tin plates to the United States in
1898 amounted to 65,337 tons, against 85,472 tons in 1897,
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The exports of tin plates to all countries declined from 271,230 tons in
1897 to 251,769 tons in 1898. As late as 1893 Greal Britain’s exports of
tin plates to the United States alone exceeded her total exports of tin
plates in 1898, '

Great Britain obtains from foreign countries most of the tin that her
manufacturers use in the production of tin plates. In 1897 she obtained
from her own mines in Cornwall and Devonshire 4,452 tons and 14
hundredweights 6f metallic tin, and in the same year she imported
26,785 tons and 16 hundredweights. In 1896 she produced 4,337 tons
and 14 hundredweights and imported 38,374 tons and 15 hundred-
weights. The imports come chiefly from the Straits Settlements, Aus-
tralasia, and Chili. In 1896 there were also imported 4,872 tons of tin
ore, and in 1897 there were 5,261 tons imported. Great Britain is a
very large exporter of tin, most of which had previously been imported.
Her total exports in 1897 amounted to 19,724 long toms, and in 1896
they amounted to 24,907 tons.

During the last few years the imports of iron and steel into Great
Britain have largely increased. They amounted to 591,425 tons in 1898,
against 362,827 tons in 1897 and 333,030 tons in 1896. In 1894 tbey
amounted to only 292,908 tons. In 1898 Great Britain imported 103,439
tons of beams, girders, and pillars, against 75,910 tons in 1897 and
75,197 tons in 1896. In 1897 18,036 tons of steel rails were exported
from Germany to England. The imports of pig iron and steel into
Great Britain from the United States in 1897 and 1898 were as follows:
pig iron, 1897, 91,196 tons; 1898, 76,356 tons; steel, 1897, 25,917 tons;
1898, 29,374 tons

The productxon of coal in Great Britain in 1898 amounted to
202,054,516 tons, against a production in 1897 of 202,129,931 tons,
195,361,260 tons in 1896, 189,661,362 tons in 1895, 188,277,525 tons in
1894, and 164,325,795 tons in 1893.

The exports of coal from Great Britain to other countries in 1897
amounted to 35,354,296 gross touns, against 32,947,680 tons in 1896 and
31,714,906 tons in 1895, The exports of coke amounted to 978,327 tons
in 1897, against 676,811 tons in 1896 and 700,064 tons in 1895. In addi-
tion to the coal exports given above 10,455,758 tons of coal were exported
in 1897 for the use of British steamers engaged in the foreign trade,
against 9,937,305 tons in 1896 and 9,407,789 tons in 1895, .

GERMANY.

’

The iron and steel statistics of Germany embrace the production of
Luxemburg. The production of pig iron in Germany and Luxemburg
in 1898 was 7,232,988 metric tons, according to'Dr. Rentzsch, the statis-
tician of the Association of German Iron and Steel Manufacturers,
against 6,881,466 tons in 1897 and 6,372,575 tons in 1896, Of the pro-
duction in 1898 Germany made 6,366,901 tons and Luxemburg 866,087
tons. Of the pig iron now annually produced in Germany and Luxem-
burg about 50 per cent is Thomas, or basic, pig iron.
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The total production of steel in Germany in 1898 was 5,779,570 metric
tons, including 441,039 tons of ingots and 986,572 tons of blooms and
billets for sale. This is an increase of 660,270 tons on the output of
1897, when the total quautity produced was 5,119,300 tons, including
361,637 tons of ingots and 910,560 tons of blooms and billets for sale.

The production of basic steel in Germany in 1898 amounted to 5,065,-
896 metric tons, of which 3,606,737 tons were made by the Bessemer
process and 1,459,159 tons by the open-hearth process. Steel castings
are not included in these figures. The production of steel rails in Ger-
many in 1897 amounted to 792,610 metric tons, against 580,732 tons in
1896 and 493,855 tons in 1895. '

The imports of pig iron and old iron into Germany in 1898 amounted
to 407,889 metric tons, against 461,084 tons in 1897. The exports of
pig iron and old iron from Germany in 1898 amounted to 272,470 tons,
against 128,987 tons in 1897. The exports of rails and sleepers from
Germany in 1898 amounted to 154,641 tons, against 144,661 tons in 1897;
of bars to 263,698 tons, against 246,772 tons in 1897; and of plates and
sheets to 157,638 tons, against 138,057 tons in 1897. The imports of
these articles into Germany in the two years named amounted to
between 30,000 and 40,000 tons annually. _

The production of iron ore in Germany and Luxemburg in 1898
amounted to 15,893,246 metric tons, of which Germany produced 10,-
544,295 tons and Luxemburg 5,348,951 tons. In 1897 the total pro-
duction amounted to 15,465,979 tons, of which Germany produced
10,116,969 tons and Luxemburg 5,349,010 tons.

The imports of iron ore in 1898 amounted to 3,516,577 metric tons,

against 3,185,644 tons in 1897. In 1898 the exports of iron ore
amounted to 2,933,734 touns, against 3,230,391 tons in 1897.
" The total production of coal in Germany in 1898 amounted to 130,-
928,490 metric tons, of which 99,279,992 tons were bituminous coal
and 31,648,498 tons were brown coal. In 1897 the total production
was 120,474,485 tons, of which 91,054,982 tons were bituminous coal
and 29,419,503 tons were brown coal.

The imports of coal into Germany in 1898 amounted to 14,270,481
metric -tons, against 14,183,103 tons in 1897. Of the imports in 1898
there were 5,820,332 tons of bituminous coal and 8,450,149 tons of
brown coal. The exports of coal from Germany in 1898 amounted to
14,011,376 tons, against 12,409,017 tons in 1897. Almost all the coal
- exported from Germany is bituminous, the figures for 1898 being as fol-
lows: Bituminous, 13,989,222 tons; brown coal, 22,154 tons: total,
14,011,376 tons.

Germany is a large exporter of coke, her exports amounting to
2,133,178 metric tons in 1898 and to 2,161,886 tons in 1897. Her imports
of coke in 1898 amounted to only 332,578 tons, against 435,160 tons in
1897.
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FRANCE.

The production of pig iron in France in 1898 was 2,534,427 metric
tons, against 2,484,191 tons in 1897, 2,339,537 tons in 1896, and 2,003,868
tons in 1895. The production of Bessemer steel ingots in France in
1898 amounted to 905,995 tons, against 802,326 tons in 1897 and 726,463
tons in 1896, and the production of open-hearth steel ingots in 1898 to
535,638 tons, against 522,887 tons in 1897 and 454,280 tons in 1896
The total production of Bessemer and open-hearth steel ingots in 1898
was 1,441,633 tons, against 1,325,213 tons in 1897 and 1,180,743 tons in
1896. The production of finished steel in France in 1898 amounted to
1,138,633 tons, against 994,891 tons in 1897 and 916,817 tons in 1896,
The production of steel rails in 1898, nearly all of which were made of

Bessemer steel, amounted to 222,054 tons, against 191,860 tons in 1897.
" and 176,021 tons in 1896. These statistics are given upon the authority
of the Comité des Forges de France and are provisional for 1898,

The production of iron ore in France in 1897, not including Algeria,
amounted to 4,582,236 metric tons, against 4,062,390 tons in 1896.
The iron ore mined in Algeria in 1897 amounted to 441,467 metric tons,
against 374,476 tons in 1896. These are official figures. Official statis-
ties for 1898 have not yet appeared.

The iron ore imported into France in 1898 amounted to 2,032,240
metric tons, against 2,137,901 tons in 1897. The imports from Algeria
alone in 1898 amounted to 88,224 tons, against 64,802 tons in 1897,
The exports of iron ore in 1898 amounted to 236,169 tons, against 289, 694
tons in 1897,

The production of coa,l in France in 1898 amounted to 32,439,78
metric tons, against 30,797,629 tons in 1897, 29,189,900 tons in 1896
and 28,019,893 tons in 1895. The figures for 1898 are provisional, For
1896 aud 1897 they are final.

BELGIUM.

The production of pig iron in Belgium in 1898 amounted to 979,101
. metric tons, against 1,034,732 tons in 1897 and 959,414 tons in 1896.
The production of steel ingots in Belgium in 1898 amounted to 653,130
metric tons, against 616,604 tons in 1897 and 598,974 tons in 1896
The production of ﬁmshed steel in Belgium in 1898 amounted to 538,995
tons, against 525,731 tons in 1897 and 519,311 tons in 1896. The pro-
duction of steel rails in Belgium in 1897 amounted to 136,911 metric
tons, against 147,183 tons in 1896.

The imports of pig iron into Belgium in 1897 amounted to 288,956
metric tons, against 314,555 tons in 1896 and 225,665 tons in 1895. The
exports in 1897 amounted to 10,381 tons, against 10,744 tons in 1896
and 9,864 tons in 1595,

The production of iron ore in Belglum in 1897 amounted to 240,774
metric tons, against, 307,031 tons in 1896 and 312,637 tons in 1895
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The exports of iron ore in 1897 amounted to 410,817 tons, against
389,235 tons in 1896 and 325,809 tons in 1895. The imports of iron ore
in 1897 amounted to 2,544,377 tons, against 2,069,676 tons in 1896 and
1,857,624 tons in 1895. The figures for 1898 have not yet appeared.

The production of coal in Belgium in 1898 amounted to 22,075,093
metric tons, against 21,534,629 tons in 1897 and 21,252,370 tons in 1896.
The imports of coal into Belgium in 1897 amounted to 2,017,344 tons,
against 1,693,376 tons in 1896 and 1,530,364 tons in 1895. The exports
of coal in 1897 amounted to 4,448, 544 tons, agamst 4,649,799 tons in
1896 and 4,661,477 tons in 1895

AUSTRIA-HUNGARY.

The proaunction of pig iron in Austria alone in 1897 was 887,945
metric tons, against 816,967 tons in 1896 and 778,510 tons in 1895. In
Huugary the production in 1897 amounted to 420,478 tons, against
400,815 tons in 1896 and 349,163 tons in 1895. The production of both
countries in 1897 was 1, 308, 493 tons, against 1,217,782 tons in 1896 and
1,127,673 tons in 1895. Statlstles for 1898 are not yet at hand.

According to Prof. Franz Kupelwieser, of Leoben, Austria, the pro-
duction of Bessemer and open-hearth steel in Austria-Hungary in 1896
amounted to 830,696 metric tons, of which 343,861 tons were produced
by the Bessemer process and 536,835 tons by the open-hearth process.
Of the Bessemer steel produced in the year named, 223,758 tons were
made by the basic process and 120,103 tons were made by the acid
process. Of the open-hearth steel produced, 513,335 tons were made
by the basic process and 23,000 tons by the acid process. Hungary
contributed 294,689 tons of Bessemer and open-hearth steel to the total
for 1896, Austria 582,707 tons, and Bosnia 3,300 tons of basic open-
hearth steel. The last-named country first began to make steel in 1896,
From 1890 to 1895 the production of Bessemer and open-hearth steel
in Austria-Hungary was as follows: 1890, 499,600 tons; 1891, 486,038
tons; 1892, 511,411 tons; 1893, 5b9 676 tons; 1894 660,426 tons, and

1895, 744, 547 tons

'lhe production of iron ore in Austria alone in 1897 amounted to -
1,613,876 metric tons, against 1,448,615 tons in 1896 and 1,384,911 tons
in 1895. In Hungary the production amounted to 1,721,129 tons in
1897, 1,269,680 tons in 1896, and 955,262 tons in 1895. The total pro-
duction of iron ore in the whole of Austria-Hungary amounted to
3,335,005 tons in 1897, 2,718,295 tons in 1896, and 2,340,173 tons in 1895,

The production of coal in Austria alone in 1897 amounted to 30,950,863
metric tons, of which 20,458,092 tons were brown coal and 10,492,771
tons were stone coal. The production of coal in Hungary in 1897
amounted to 4,988,554 tons, of which 3,870,630 tons were brown coal
and 1,118,024 tons were stone coal. The total production of all kinds
of coal in the Austro-Hungarian Empire in 1897 amounted to 35,939,-
417 tons, against 33,676,411 tons in 1896 and 32,654,777 tons in 1895,
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SWEDEN.

The production of pig iron in Sweden in 1897 was 538,197 metric tons,
against 494,418 tons in 1896 and 462,930 tons in 1895. The production
in 1898 was about 520,000 tons. The production of Bessemer steel
ingots in Sweden in 1897 was 107,679 tons, against 114,120 tons in 1896,
and the production of open-hearth steel ingots was 165,836 tons, against
142,301 tons in 1896. The production of blister and crucible steel in
1897 was 1,613 tons, against 1,228 tons in 1896. The total production
of all kinds of steel in Sweden in 1897 was 275,128 tons, against 257,649,
tons in 1896 and 197,830 tons in 1895. o

The production of iron ore in Sweden in 1897 was 2,087,166 metric
tons, against 2,039,019 tons in 1896 and 1,904,662 tons in 1895. The
production of coal in Sweden in 1897 was 224,343 tons, against 225,848
tons in 1896 and 223,652 tons in 1895, The exports of iron ore from
Sweden in 1897 amounted to 1,400,399 metric tons, against 1,150,695
tons in 1896, 800,452 tons in 1895, 831,395 tons in 1894, 484,055 tons in
1893, and 320,071 tons in 1892. The output of the Gellivara mines in
1898 was 851,000 tons, of which 804,730 tons were shipped to foreign
countries, Germany and Belgium being the chief importers.

NORWAY.

The iron industry of this country, never extensive, has now only a
nominal existence. The quantity of iron ore produced in 1895 was
1,250 metric tons, and in 1846 it was about 2,000 tons. There is no coal

mined in Norway.

SPAIN.

The production of iron ore in Spain in 1897 appears to have been the
largest in the ‘history of the country, amounting to 7,419,768 metric
tons, against 6,762,582 tons in 1896 and 5,514,339 tons in 1895. There
were exported 6,884,588 tons in 1897, against 6,272,588 tons in 1896, of
which Great Britain took 5,091,027 tons in 1897 and 4,635,959 tons in
1896, The production in 1898 is given as 7,125,600 tons, of which
6,658,060 tons were exported, Great Britain receiving 4,748,557 tons.

The production of pig iron in Spain in 1898 is reported to have
amounted to 261,799 metric tons, against 297,100 tons in 1897, 246,326
tons in 1896, and 206,452 tons in 1895. The production of Bessemer
steel ingots in Spain in 1898 is said to have been 154,910 metric tons,
against 68,500 tons in 1897 and 62,511 toons in 1896. The production of
open-hearth steel ingots in 1898 is given as 58,105 tons, against 52,600
tons in 1897 and 42,066 tons in 1896.

The reported production of coal and lignite in Spain in 1898 was
2,526,600 metric tons, against 2,073,632 tons in 1897. Of the total
quantity produced last year 59,800 tons were classed as lignite, against
54,232 tons in 1897, The imports of coal into Spain in 1898 amounted
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to 1,215,554 tons, against 1,633,333 tons in 1897. The exports of coal

from Spain in 1898 amounted to 321,739 tons, against 298,520 tons in

1897. Spain annually imports & large part of the coke she consumes,

as the following figures for 1898 will show: Production, 308,375 tons;
imports, 231,467 tons: consumption, 539,842 tons.

PORTUGAL.

 This country does not appear to have any kind of an iron industry.
Its production of coal is only nominal, amounting in 1897 to 17,338
‘metric tons. It produces small quantities of manganese ore annually,

ITALY.

The production of pig iron in Italy in 1897 amounted to 8,393 metric
tons, against 6,987 tons in 1896 and 9,213 tons in 1895, The produc-
tion of finished steel in 1897 amounted to 63,940 tons, against 65,955
tons in 1896 and 50,314 tons in 1895,

Italy annually 1mports pigiron in considerable quantltles, the imports
in 1897 amounting to 164,268 metric tons, chiefly from Great Britain,
the United States, Austria-Hungary, Spain, and Belgium in the order
named. She also annually exports a small quantity of pig iron, her
exports in 1897 amounting to 498 tons. Italy is also a large importer
of iron and steel in finished forms.

The production of iron ore in Italy in 1897 amounted to 200,709
metric tons, of which all but 2,393 tons were produced on the island of
Elba, against a total production of 203,966 tons in 1896 and 183,371
tons in 1895,

The exports of iron ore from Italy in 1897, in which are probably
included small quantities of pyrites and manganese ores, amounted to
207,619 metric tons, against 187,059 tous in 1896 and 164,367 tons in
1895. The exports in 1897 were chiefly to Great Britain and France.
The imports of iron ore into Italy are nominal, and amounted in 1897
to only 5,831 tons.

The production of anthracite, lignite, fossiliferous, and bituminous
coal in Italy in 1897 amounted to 314,222 metric tons, against 276,197
tons in 1896 and 305,321 tons in 1895. '

In 1897 the imports of coal and coke into Italy amounted to 4,259,643
metric tons, chiefly from Great Britain, Austria-Hungary, Germany,
France, and Belgium. In 1896 the imports of these articles amounted
to 4,081,218 tons, against 4,304,787 tons in 1895. In 1897 the exports
of coal and coke from Italy amounted to 23,191 tons.

RUSSIA.

According to a recent issue of the Bulletin Russe de Statistique
Financiére et de Législation the production of pig iron'in Russia and
Finland in 1897 amounted to 1,868,671 metric tons, against 1,612,069
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tons in 1896, 1,452,380 tons in 1895, 1,332,505 tous in 1894, 1,148,937
tons in 1893, 1,071,813 tons in 1892, 1,004,923 tons in 1891, and 926,432
tons in 1890. Preliminary statistics published by the ¢ ministry of
agriculture on mines” give the production in 1898 as 2,193,750 tons.

The Bulletin Russe says that the production of all kinds of steel in
Russia, including Finland, amounted in 1895 to 879,075 metric tous, as

_compared with 726,017 tons in 1894, 630,796 tons in 1893, 514,986 tons
in 1892, 433,477 tons in 1891, and 378,422 tons in 1890. The “ministry
of agriculture on mines” gives the production of steel in 1896 as
1,006,616 tons. The production of steel ingots in Russia in 1897 is
given by another authority as amounting to 1,153,000 metric tons and
the production of rolled steel to 865,000 metric tons.

The Bulletin Russe says that the production of coal and lignite in
Russia amounted to 11,119,849 metric tons in 1897, against 9,463,300
tons in 1896, 9,098,800 tons in 1895, 8,762,600 tons in 1894, 7,122,500
tons in 1893, 6,946,200 tons in 1892, 6,233,200 tons in 1891, and 6,015,000
tons in 1890. The production of lignite in Russia is very small, amount-
ing in 1895 to only 133,000 tons.

According to the same authority the production of iron ore in Russia
amounted to 2,924,963 metric tons in 1895, against 2,484,938 tons in 1894,
2,194,102 tons in 1893, 2,044,106 tons in 1892, 1,958,452 tons in 1891,
and 1,795,663 tons in 1890. The production in 1896 is reported by the
“ministry of agriculture on mines” as having amounted to 3,268,400
tons.

Russia is rich in manganese, of which it furnishes about one-half of
the world’s supply. The productive mines are found in the Caucasus
Mountains, near the town of Chiaturi, in the Province of Kutais. They
are connected by a narrow-gauge railroad with Sharopan, 25 miles dis-
tant, on the Trans-Caucasian Railway, which carries the ore to Poti
and Batum, on the Black Sea. The production in 1897 in the whole
of Russia was 366,513 tons, the largest ever attained.

GREECE.

This country produces considerable quantities of manganiferous iron
ore and small quantities of magnetic iron ore. In 1895 the total pro-
duction was 338,957 metric tons, and in 1896 it was 415,987 tons, nearly
all being manganiferous iron ore. Itis also a small producer of lignite,
the quantity mined in 1895 amounting to 14,068 metric tons, and in 1896
to 13,812 tons. :

JAPAN.

Various statements a gree in reporting Japan as on the eve of inaugu
rating on an extensive scale modern methods of making iron and steel,
and to this end it is circumstantially stated that a contract has recently
been entered into by the Japanese Government for the shipment to

20 ¢eOL, PT 6——7
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Japan of 500,000 tons of Bessemer iron ore from San Isidro, a point on
the beach about 50 miles south of Ensenada, on the coast of Lower
California. .

The production of coal in Japan has rapidly inereased in late years. -
Ten years ago it was about 2,000,000 tons annually, but in 1897 it is
said to have amounted to about 6,000,000 tons. The actual production
was 4,301,420 metric tons in 1894, 4,809,873 tons in 1895, and 5,019,690
tons in 1896. A large part of the coal produced in Japan is exported,
the exports in 1897 amounting to over 2,500,000 tons, the shipments.
being to China, Australasia, Korea, and other Eastern countries.

CHINA.

It is impossible to make a satistactory estimate of the production of
coal in China, and the same remark may be made of its iron-ore pro-
duction. The produection of iron and steel in China by modern methods
is almost entirely confined to the Government works at Hanyang, for
which we have in Le Moniteur des Intéréts Matériels circumstantial
statistics for 1897, It says: ¢ Only one furnace was in blast during
the year, its outturn having been 24,022 tons of pig iron. The Besse-
mer converter treated 9,206 tons of pig iron and yielded 8,350 tons of
steel ingots, while the open-hearth furnace produced 2,116 tons.”

A correspondent in China of the American Iron and Steel Associa-
tion writes that, in addition to the Hanyang works, * there are several
arsenals located at different places which produce open-hearth steel in
very limited quantities. The best equipped plant is the one at Shang-
hai. Ithassplendid machinery for making the very heaviest guns, also
for forged armor plate, having a press exactly like the one at Home-
stead, Pennsylvania, built by the same people. They have the very
latest patterns of guns from Armstrong and Krupp.”

INDIA,

The total production of coal in India in 1897 was 4,063,127 long
tons, against 3,848,013 tons in 1896, 3,537,820 tons in 1895, 2,820,652
tons in 1894, and 2,562,001 tons in 1893, The principal coal mines in
India are situated in Bengal.

AUSTRATLASIA.

The production of coal in 1897 in this division of the British Empire
was -a8 follows, in long tons: Queensland, 358,407 tons; New South
Wales, 4,383,591 tons; New Zealand, 840,713 tons; Victoria, 236,277
tons of coal and 3,918 toms of lignite; Tasmania, 48,501 tons; total,
5,871,407 tons. The production of New South Wales in 1898 was
4,736,000 tons.

SOUTH AFRICAN REPUBLIC.

This new political division, formerly the Transvaal Republic, pro-
duced 1,494,798 metric tons of coal in 1896 and 1,625,892 tons in 1897,
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DOMINION OF CANADA.

The production of coal in the Dominion of Canada in 1898 is reported
to have amounted to 3,725,585 long tons, against 3,380,453 tons in 1897,
The production of coke, all made in Nova Seotia and British Columbia,

-amounted to 64,682 long tons in 1898, against 54,184 tons in 1897.
The production of iron ore in 1898 was 51,929 long tons, against 45,272
tons in 1897, The figures for 1898 are all subject to revision.

The production of pig iron in the Dominion of Canada in 1898, as
ascertained from the manufacturers by the American Iron and Steel
Association, was 68,755 long tons, against 53,796 tons in 1897, The
production of open-hearth and Bessemer steel in Canada in 1898, as
ascertained by the same authority, was 21,540 long tons, against
18,400 tons in 1897. The production of all kinds of iron and steel
rolled into finished forms, excluding muck and serap bars, billets, ete.,
but including cut nails and cut spikes, amounted to 90,303 long tons
in 1898, against 77,021 tons in 1897 and 75,043 tons in 1896.

The imports of pig iron into Canada in the fiscal year ending June
30, 1898, amounted to 35,812 tons, of which 2,009 tons were charcoal
pig iron and 33,803 tons were other grades, In 1897 the imports of pig
iron amounted to 25,650 toms, of which 2,622 tons were charcoal and
23,028 tons were other grades.

NEWFOUNDLAND.

The production of iron ore in Newfoundland in 1897 amounted to
58,940 long tons, against 38,450 tons in 1896. Newfoundland is not
embraced in the Dominion of Canada.

BRAZIL.

A large part of the manganese ore which is now imported into the
United States comes from Brazil. Deposits are found in the States of
S. Paulo, Minas Geraes, and Matto Grosso, but the orly mines in oper-
ation are in Minas Geraes. About 95 per cent of the manganese
exported from Brazil is obtained at the mines of Carlos Wigg, near
Miguel Burnier, in Minas. The Carnegie Steel Company has taken
most of the product of these mines for several years, but a cargo has
recently been delivered at Fleetwood, England |

BOLIVIA.

Tin mines, producing tin ore of good quality, have been opened on the
eastern cordillera of the Andes Mountains. There are no trustworthy
statistics of production.

DETAILED STATISTICS OF THE CANADIAN IRON TRADE
FOR 1898.

The produection of pig iron in the Dominion of Canada was first ascer-
tained from the manufacturers by the American Iron and Steel Asso-
ciation for the year 1894, when it amounted to 44,791 long tons. In-
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1895 the production amounted to 37,829 tons, in 1896 to 60,030 tons, and
in 1897 to 53,796 tons. In 1898 the production amounted to 68,755 tons,
of which about one-eleventh was charcoal iron, the remainder being
coke iron. The production of Bessemer pig iron in 1898, included in
the figures given above, was 10,200 tons, and the production of basic
pig iron was 9,100 tons, all made by one company. The total produe-
tion of pig iron in 1898, as compared with that of 1897, shows an increase
of 14,959 tons. The consumption of limestone by the Canadian fur-
naces in 1898 amounted to 30,302 tons, against 27,957 tons in 1897.

On December 31,1898, the unsold stocks of pig iron in Canada which
were in the hands of the manufacturers or their agents amounted to
9,979 tons, as compared with 20,265 tons on December 31, 1897, 29,320
tons on December 31, 1896, and 17,800 tons on December 31, 1895. Of
the unsold pig iron on hand on December 31, 1898, about four-fifths
was charcoal pig iron, the remainder being coke iron.

Canada did not produce any spiegeleisen or ferro-manganese in 1897
or 1898, although some time ago the Mineral Products Company, of
Hillsboro, New Brunswick, leased the Bridgeville Furnace, at Bridge-
ville, Nova Scotia, for this purpose, and expected to have the furnace
in operation in 1898, The company blew in the furnace on May 11,
1899. The ferro-manganese is made from briquettes of manganese ore,
The annual capacity of the furnace is about 7,300 gross tons.

On December 31, 1898, there were 9 completed blast furnaces in the
Dominion, and of this number 3 were in blast and 6 were out of blast
on the date named. On December 31, 1897, there were 8 completed
furnaces, of which 4 were in blast and 4 were idle. In the spring of
1898 the Deseronto Iron Company Limited began building a charcoal
furnace at Deseronto, in the Province of Ontario, which it completed
in December. The furnace was blown in on January 25,1899, It is
now making about 1,000 tons of pig iron per month from Lake Superior
ores.

The production of crude steel, steel castings, and all kinds of iron
and steel rolled into finished forms in Canada in 1898 is given approxi-
mately below, full reports or careful estimates having been received by
us from all the manufacturers in the Dominion.

The production of Bessemer and of basic and acid open-hearth steel
ingots and castings in 1898 was 21,540 long tons, against 18,400 tons
in 1897, 16,000 tons in 1896, and 17,000 tons in 1895. Of the total pro-
duction of open-hearth steel in 1898 a little more than one-half was
made by the acid process. The production of open-hearth steel rails in
1898 amounted to 600 tons, against 500 tons in 1897; structural shapes,
1,565 tons, against 4,300 tons in 1897; cut nails made by rolling mills
and steel works having cut-nail factories connected with their plants,
152,688 kegs of 100 pounds, against 202,939 kegs in 1897; plates and
sheets, about 1,000 tons, against about 2,000 tons in 1897; all other



IRON AND STEEL. 101

rolled produets, excluding muck and scrap bar, blooms, billets, sheet
bars, ete., 80,322 tons, against 61,161 tons in 1897. Changing the cut-
nail production from kegs of 100 pounds to long tons of 2,240 pounds
the total quantity of all kinds of iron and steel rolled into finished
products in the Dominion in 1898, excluding muck and scrap bar,
billets, and other intermediate products, amounted to 90,303 tons,
against 77,021 tons in 1897, 75,043 tons in 1896, and 66,402 tons in 1895.
The total number of rolling mills and steel works in, Canada on
December 31,1898, was 18. Of this number at least four were idle dur-
ing the whole of 1898, Canada has only one steel-casting plant, which
is equipped with a 3,000-pound modified acid Bessemer converter. Its
first castings were produced in 1897. Canada also has one open-hearth
steel plant, which makey steel by both the acid and basie processes.

THE WORLD’S PRODUCTION OF PIG TRON AND STEEL.

In the following table is given the production of pig iron and steel
in all countries in 1898 or in the most recent year for which statistics
have been received. English tons of 2,240 pounds are used for Great
Britain, Canada, the United States, and ¢“other countries,” and metric
tons of 2,204 pounds for all other countries, metric tons being used as
the equivalent of English tons in ascertaining the total production for
all countries,

World’s production of pig iron and steel. .

[ Pig iron. Steel.
Countries.
Year. | Production. Pe;‘ggflt- Year. | Production. Pe;*geer.nt-
Tons. Tons.
United States ...... 1898 | 11,773,934 | 33.02 | 1898 | 8,932,857 | 37.02
Great Britain ...... 1898 | 8,631,151 | 24.21 | 1898 | 4,665,986 | 19.33
Germany and Lux-

emburg -......... 1898 | 7,232,988 | 20.29 | 1898 | 5,779,570 | 23.96
France ............. 1898 | 2,534,427 7.11 | 1898 | 1,473,100 6.11
Belgium ...........| 1898 979, 101 2.75 | 1898 653, 130 2.71
Austria and Hun- )

FL2:1 oS 1897 | 1,308,493 3.67 | 1896 880, 696 3.65
Russia and Finland.| 1898 | 2, 193, 750 6.15 | 1897 | 1,153,000 4.78
Sweden ... ........ 1897 538,197 1.51 | 1897 275,128 1.14
Spain .............. 1898 261, 799 .73 | 1898 213,015 .88
Italy............... 1897 8,393 .02 | 1897 63, 940 .27
Canada ............ 1898 68, 755 .19 | 1898 21, 540 .09
Other countries ....| 1897 125, 000 .35 | 1897 15, 000 .06

Total ....... |...... 35, 655, 988 IOQ. 00 |..nn-n 24,126, 962 | 100. 00







GOLD AND SILVER.

PRODUCTION.

The statistics of production of gold and silver prepared by,the
Director of the Mint are accepted as official in this report. They show
that both gold and silver increased in total amount produced in 1898,
Thus, 3,118,398 fine ounces of gold were produced in 1898 against
2,774,935 fine ounces in 1897. Two-thirds of this increase came from
Colorado, chiefly from the Cripple Creek district, while California also
increased about 50,000 ounces. The yield from the American mines in
Alaska reach 122,137 fine ounces, a gain of 36,126 ounces over 1897.

In regard to silver, the total product in 1898 was 54,433,000 ounces
compared with 53,860,000 in 1897. The greatest increase in sjlver was,
like gold, from Colorado, where the product exceeded that of 1897 by
over a million ounces. This was partly offset by a decrease of 860,700
ounces of silver in Montana. The entire production by States is given
in the table which follows: ,
Approximate distribution, by producing States and Territories, of the product of gold and

silver in the United States for the calendar year 1898.
[As estimated by the Director of the Mint.]

Gold. Silver.
State c;r Territory. Total value.
' Fine ounces. Value. Fine ounces. |Coining value.

Alabama _...... 242 $5,000 | ° 100 $129 $5, 129
Alaska ......... 122,137 | 2,524, 800 92, 400 119, 467 2, 644, 267
Arizona ........ 119,249 | 2,465,100 | 2, 243? 800 | 2,904,954 5, 370, 054
California...... 756, 483 | 15, 637, 900 642, 300 830, 448 16, 468, 348
Colorado .......| 1,122,073 | 23, 195, 300 .| 22, 815,600 ! 29, 498, 958 52, 694, 258
Georgia .... ... 6,221 128, 600 500 . 646 129, 246
Idaho .......... 83,055 | 1,716,900 | 5,073,800 | 6,560,065 8, 276, 965
Jowa........... 5 100 |.oeoon L 100
Maryland ...... 29 600 [.. o .| iaaas 600
Michigan ...... 5 100 32, 400 41,891 41, 991
Minnesota...... 5 B 100
Montana ....... 248,014 | 5,126,900 | 14,807,200 | 19, 144, 663 24, 271, 563
Nevada ........ 144,859 | 2,994, 500 805,000 | 1,040, 808 4, 035, 308
New Mexico.... 26,074 539, 000 425, 300 549, 883 1, 088, 883
North Carolina . 4, 064 84, 000 700 905 - 84, 905
‘Oregon......... 56,966 | 1,177,600 130, 000 168, 081 1, 345, 681
South Carolina. 5,041 104, 200 300 388 104, 582
South Dakota..| 275,723 | 5,699,700 152, 300 196,913 | 5,896,613

‘Tennessee...... 43 900 Jooois et 900

103 -
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Approximate distribution, by producing States and Territories, etc.—Continued.

State or Territory.

Gold.

Silver.

Total value.

Fine ounces. Value. Fine ounces. ;Coining value,
Texas .......... 14 $300 472, 900 $611, 426 $611, 726
Utah........... 110,556 | 2,985,400 | 6,485,900 | 8,385,810 | 10,671,210
Virginia ....... 218 4,500 |. ... .o loliiiiill 4, 500
Washington. ... 37, 065 766, 200 254, 400 328, 921 1,095,121
Wyoming ...... 257 5,300 100 129 5,429
Total ....| 3,118,398 | 64,463,000 | 54,438,000 | 70,384,485 | 134, 847,485

Approximate distribution, by producing States and Territories, of the product of gold and
silver in the United States for the calendar year 1897.
[As estimated by the Director of the Mint.]

. Gold. Silver.
State or Lerritory. . Total value.
Fine ounces. Value. Fine.mmces. iCoining value.
Alabama ..... .. 358 $7, 400 100 $129 $7, 529
Alaska . ....._.. 86,011 | 1,778,000 116, 400 150, 497 1,928, 497
Arizona ........ 140,089 | 2,895,900 | 2,239,900 | 2,896, 032 5,791, 932
California...... 707,160 | 14, 618, 300 474, 400 613, 366 15, 231, 666
Colorado. ...... 924, 166 | 19, 104,200 | 21, 636,400 | 27,974, 335 47, 078, 535
Georgia ........ 7,222 ! 149, 300 600 776 150, 076
Idaho .......... 82,320 | 1,701,700 | 4,901,200 ‘ 6, 336, 905 8, 038, 605
Towa .......... 5 100 [oeeenomnann]s NS 100
Maryland ...... 5 100 .o e e 100
Michigan ...... 3,033 62, 700 60, 300 77, 964 140, 664
_ Minnesota..._.. 145 8,000 |.. ..ol 3, 000
Montana . ...... 211,563 | 4,373,400 | 15,667,900 | 20, 257, 487 24, 630, 887
Nevada ........ 143,983 | 2,976,400 | 1,228,900 | 1,588,881 4, 565, 281
New Mexico.... 17, 246 356, 500 539, 500 697, 535 1, 054, 035
North Carolina. 1,674 34, 600 300 388 34, 988
Oregon......... 65,456 | ‘1,353, 100 69, 000 89, 212 1,442,312
South Carolina. 4,097 84,700 200 259 84, 959
South Dakota.. 275,491 | 5,694,900 147, 600 190, 836 5, 885,736
Tennessee ... ... 5 100 [ooen e 100
Texas .......... 358 7,400 404, 700 523, 249 530, 649
Utah........... 83,500 | 1,726,100 | 6,265,600 | 8,100,978 9, 827, 078
Vermont ....... 5 D 1002 P PR S 100
Virginia ...._.. 189 3,900 J.o e 3, 900
‘Washington. ... 20, 312 ] 419, 900 106, 900 138,214 558,114
Wyoming ...... 542 11, 200 100 129 11, 329
Total ....| 2,774,935 | 57,363,000 | 53, 860,000 | 69,637,172 | 127, 000,172
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Approximate distribution, by producing States and Territories, of the product of gold and
silver in the United States for the calendar year 1896.

[As estimated by the Director of the Mint.]

. Gold. ! " Silver.
State or Lerritory. : Total value.
Fine ounces. Value. Fine ounces. | Coiningvalue.

Alabama, . ...._. 275 $5,700 |......ooo e $5, 700
Alaska......... 99, 444 [ 2, 055, 700 145, 300 ‘ $187, 863 2, 243, 563
Arizona ........ 125,978 | 2, 604,200 | 1,913,000 i 2,473,373 5,077, 573
California...... . 1737,036 | 15, 235, 900 600, 600 776,533 16, 012, 433
Colorado....... ' 721,320 | 14,911,000 | 22,573,000 | 29,185, 293 44, 096, 293
Georgia ...._... l 7,305 151, 0060 600 776 151,776
Idaho .......... - 104,263 | 2,155,300 | 5,149,900 | 6,658,457 8, 813, 757
Towa.. ........ 48 1,000 oo 1, 000
Maryland ...... 15 300 |- 300
Michigan....... 1, 800 37,200 59, 000 76, 283 113,483
Minnesota.. ... ‘ 39 1 S P 800
Montana . ...... 209,207 | 4,324,700 | 16,737,500 | 21, 640, 404 25, 965, 104
Nevada ........ 119,404 | 2,468,300 | 1,048,700 | 1,355,895 3, 824,195
New Mexico.... 23,017 475, 800 687, 800 889, 277 1, 365, 077
North Carolina. 2,143 44, 300 500 646 44, 946
Oregon......... 60,517 | 1,251,000 | 61,100 78, 998 1, 329, 998
South Carolina. 3,062 63, 300 300 388 63, 688
South Dakota .. 240,414 | 4,969, 800 229, 500 296, 727 5, 266, 527
Tennessee .... .. 15 300 |ic e e 300
Texas .......... 387 8, 000 525, 400 679, 305 687, 305
Utabh........... 91,908 | 1,899,900 | 8,827,600 | 11,413,463 13, 313, 363
Vermont . ..... 48 3,000 |.ooo i 1, 000
Virginia ....... 169 R 111 PN PO 3,500
‘Washington ... 19, 626 405, 700 274, 900 355, 426 761, 126
Wyoming ...... 692 14, 300 100 129 |- 14, 429
Total ....| 2,568,132 | 53,088,000 | 58,834,800 | 76,069,236 | 129, 157, 236
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Production of gold in the United States in 1897 and 1898, and the increase or decrease in
1898, by States and Territories.

[Fine ounces.]

State or Territory. 1897. 1898. Increase. Decrease.
Alaska ................. 86, 011 122, 137 36,126 |..............
Arizona ..___._......... 140, 089 119,249 (... ... ... 20, 840
California_.............. 707,160 756, 483 49,323 |._......... ..
Colorado -............_. 924,166 | 1,122,073 197,907 | L o..
Georgia ........co...... 7,222 6,221 ......._.... 1,001
Idaho .. ... ............ 82,320 83, 055 785 |iceee e
Michigan .............. 3,033 s 20 P 3,028
Montana ............... 211, 563 248, 014 36,451 |. . co.ai....
Nevada ...o...ocouoee.. 143, 983 144, 859 876 |iceaceaanannn
New Mexico............ 17, 246 26, 074 8,828 |.ceemeaiaan
North Caroling......... 1,674 4, 064 2,390 fieeeee il
Oregon................. 65, 456 56,966 |........._.. . 8,490
South Carolina. ........ 4,097 5,041 94t
South Dakota .......... 275,491 275, 723 282 e,
Texas ....ooooolouaann . 358 14 ool 344
Utah...... [ - 83,500 110, 556 27,056 |.ecmeeoo ..
Washington ............ 20, 312 37, 065 16,753 ... ... PR
Alabama ............... .

Connecticut............
Towa . ... .oiieaaao.o.
Maryland ............_.
e Bl I B
Tennessee ..............
Vermont ...............
Virginia ........ ceeenee
Wyoming «..oceeaneoaos
Total ............ 2,774,935 | 3,118, 398 343,463 |........ e
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1898, by States and Territories.

[Fine ources.]

107

Production of silver in the United States in 1897 and 1898, and the increase or decrease in

State or Territory. 1897, 1898. Increase. Decrease.
Alaska oo ool 116, 400 92,400 ... ....... 24, 000
Arizona ... .eeeeoan. 2,239,900 | 2,246, 800 6,900 {.oooi..ioo..
California ............. 474, 400 642, 300 167,900 |..coo. -
Colorado ... canan. . 21,636,400 | 22,815,600 | 1,179,200 |.. ... .oio.ann
Georgia ......oooenaant : © 600 500 |.ceiannnnnn 100
Idaho .................. 4,901,200 | 5,073,800 172,600 |- cecen e oo
Michigan .............. 60, 300 32,400 |occeaeanan.. 27,900
Montana ............... 15, 667,900 | 14,807,200 |............ 860, 700
Nevada -.....ccooa..ae. 1, 228, 900 805,000 |.coccaenoon 423, 900
New Mexico......----.. 539, 500 425,300 |.ec oo 114, 200
North Carolina . ........ 300 700 400 1. oo.o...
Oregon......cooouennn. - 69, 000 130, 000 61,000 |.....

South Carolina......... 200 300 100 |.coie i
South Dakota .......... 147, 600 152, 300 4,700 |.coeon ol Ll..
TeXa8 -ecvvmcnemaann s 404, 700 472, 900 68,200 [....-.... ...
Utah ... o..o. 6, 265, 600 6, 485, 900 220,300 |-.cceaooinaann
Washington ........... 106, 900 254, 400 147,500 |...... ... ...
Alabama ... ... .. ...
Connecticut .........._.
Minnesota ... ..........
Nebraska .............. 200 P11 I P BRI IPIN
Tennessee ..............
Virginia ...............
Wyoming ..............

Total ... ...... 53, 860, 000 | 54, 438, 000 578,000 {.cene. oo ..o.
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Production of gold in the United States in 1896 and 1897, and the increase or decrease in

1897, by States and Territories.

[Fine ounces.]

State or Territory. 1896. 1897. Increase. Decrease.
Alaska.................| 99,444 86,011 (............ 13,433
Arizona................| 125,978 140, 089 B v 5
California..............l 737,036 707,160 |............ 29,876 |
Colorado - ..o voeeeoooo| 721,320 924, 166 202,846 |..............
Georgia - oo oo eeneenn 7,305 7,222 | 83
Idaho..................] 104,263 82,320 f........... 21, 943
Michigan .............. 1, 800 3,033 1,233 le.oi.oiii.ll
Montana ...............] 209,207 211, 563 2,356 |l
Nevada ................| 119,404 143, 983 24,579 |.
New Mexico.. -........| 23,017 17, 246 5,771
North Carolina......... 2,143 1,674 ............ 469
Oregon ................ 60, 517 65, 456 4,939 |....... -
South Carolina. ........} 3, 062 4,097 1,035 ...l
South Dakota ..........| 240,414 275, 491 35,077 |.
TOXAS - <+ eeeeeecmannna 387 358 29
Utah...... . .......... 91, 908 83, 500 e 8,408
Washington........_... 19, 626 20, 312 686 |.......
Alabama ..... .........

Connecticut........_....

Towa...................

Maryland .. ............

Minnesota .............

Nebraska .. .. ooon ... 1,301 1,254 .- - 47
Tennessee .. ............ ’

Vermont . ..............

Virginia ...............

Wyoming ..............

Total ..............| 2,568,132 | 2,774,935 206,803 |..............
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Production of silver in the United States in 1896 and 1897, and the increase or decrease in
1897, by States and Territories,

[Fine ounces.]

{‘ State or Territory. 1896, 1897, Increase. Decrease.
Alaska ..covemenavaanaan. 145, 300 116,400 |. ... ...... 28,900
Arizona ................| 1,913,000 | 2,239,900 326,900 |..............
California.............. 600, 600 474,400 |........_.. 126, 200
Colorado . cceceeennnann. 22,573,000 | 21,636,400 |............ 936, 600
Georgia ................ 600 11 N U U
Tdaho ... ............... 5,149,900 | 4,901,200 |............ 248, 700
Michigan ......_._. R 59, 000 60, 300 1,300 |....o..o....
Montana . ........o_.... 16, 737,500 | 15, 667,900 .. eeeens 1, 069, 600
Nevada ......__........ 1,048,700 | 1,228, 900 180,200 |oooo ool
New MexicO...e.. ...... 687, 800 539,500 |............ 148, 300
North Carolina . .... ... 500 . 03800 |- e 200
Oregon. .. ... .o .. 61, 100 69, 000 7,900 |aceeooioos
South Carolina.._...... 300 : 200 |...o..o.. . 100
South Dakota .......... 229, 500 147,600 |............ 81, 900
Texas ... ...oeineenaans 525, 400 404,700 |..oooianan. 120, 700
Utah. . ....cooeena.. 8,827,600 | 6,265,600 |.....c...... 2,562, 000
Washington............ 274, 900 106,900 1............ 168, 000
Alabama ... ... ... ...

Connecticut ............
Minnpesota..............||. )

. Nebraska .............. 100 200 100 foooao ol o..
Tennessee . .............

" Virginia . ...,
Wyoming ......coa....
Total ............ 58, 834, 800 | 53,860,000 |...cccuan-a.. 4,974, 800 I‘
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Product of gold and silver in the United States from 1792.

[The estimate for 1792 to 1873 is by Dr. R. W. Raymond, United States Mining Commissioner, and
since by the Director of the Mint.]

Year. Total. Gold. Silver.
April 2, 1792, to July 31,1834 ....| $14,000,000 | $14, 000, 000 Small.
July 31,1834, to Dec. 31,1844 .._.| 17,750, 000 7, 500, 000 $250, 000
1845 e e e 1, 058, 327 1, 008, 327 50, 000
1846 . - e e e 1,189, 357 1,139, 357 50, 000
1847 e e e el 939, 085 889, 085 50, 000
1848, . oo et e e ann 10, 050,000 | 10, 000, 000 50, 000
1849 . . o . 40,050,000 | 40,000,000 50, 000
1850 n e e e e 50, 050,000 | 50, 000, 000 50, 000
1851 e e e 55, 050,000 | 55, 000, 000 50, 000
1852 e e e e aeaaas 60, 050,000 | 60, 000, 000 50,000
§ 11 SN 65, 050,000 | 63,000,000 50, 000
1854 e e e e 60, 050,000 | 60, 000, 000 50, 000
B0 55, 050,000 | 55,000, 000 50, 000
1856.... . U 55,050,000 | 55,000,000 50, 000
1857 e e e e e 55,050,000 | 55,000,000 50, 000
1858 . o e o e 50,500,000 | 50, 000,000 500, 000
1859 i e ieit i iiiiiaaee o] 50,100,000 | 50,000,000 100, 000
1860 n - e veme e e aanes 46,150,000 | 46,000, 000 150, 000
BE:1:) DN 45, 000,000 | ’ 43, 000, 000 2, 000, 000
BE i S 43,700,000 | 39,200,000 4,500,000
1868 c e eeeen e 48,500,000 | 40,000, 000 8, 500, 000
1864 e aae e e aas s 57,100,000 | 46,100,000 | 11,000, 000
1865 e - e e e e 64,475,000 | 53,225,000 | 11,250,000
1866 - ooee e e e 63,500,000 | 53,500,000 | 10,000,000
1867 e oo e oo..| 65,225,000 | 51,725,000 | 13,500,000
1868 e e e e e 60,000,000 | 48,000,000 | 12,000,000
1869 e e e e e 61,500,000 | 49,500,000 | 12,000,000
3 () S 66,000,000 | 50,000,000 | 16,000,000
1871w 66,500,000 | 48,500,000 | 23,000,000
BLy 1 T 64,750,000 | 36,000,000 | 28,750,000
1878 eeee e e 71,750,000 | 36,000,000 | 35,750,000
1874 eu e ciie e e e e 70,800,000 | 33,500,000 | 37,300,000
R E: (: S 65,100,000 | 33,400,000 | 31,700,000
1876 e e e e 78,700,000 | 89,900,000 | 38,800,000
b E: ¢ 86,700,000 | 46,900,000 | 39,800, 000
1878.. ... e e e, 96,400,000 | 51,200,000 | 45,200,000
1879 e e et e e 79,700,000 | 38,900,000 | 40,800,000
1880 o e e e S 75,200,000 | 36,000,000 | 39,200,000
188 ce e et e e 77,700,000 | 34,700,000 | 43,000,000
1882......... e e 79,300,000 | 32,500,000 | 46,800,000
1883.......... e 76,200,000 | 30,000,000 | 46,200,000
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Product of gold and silver in the United States—Continued.

Year. Total. Gold. Silver.
1884 oo e et $79, 600,000 | $30, 800, 000 | $48, 800, 000
1885 e e e e 83,400,000 | 31,800,000 | 51,600,000
1886 e eee eeen e e e s 86,000,000 | 35,000,000 | 51,000,000
1887 oo e e e e 86,350,000 | 33,000,000 | 53,350,000
1888 oo e e 92,370,000 | 33,175,000 | 59,195,000
MO0« e e 97,446,000 | 32,800,000 | 64,646,000
1889{census ..................... 99,982,866 | 32,886,180 | 66,396,686
1890...... ... e 103,330,714 | 32,845,000 | 170,485,714
1891 e e e 108,591,565 | 33,175,000 | 75,416,565
1892 e e e 115,101,000 | 33,000,000 | 82,101,000
1893 c e e e oo 113,531,000 | 35,955,000 | 77,576,000
1894 - e e e e 103,500,000 | 39,500,000 | 64,000,000
1895 e e e e 118,661,000 | 46,610,000 | 72,051,000
1896 - e et e e an s 129,157,236 | 53,088,000 | 76,069,236
1807 oo e e 127,000,172 | 57,363,000 | 69,637,172
1898 e e e e e 134,847,485 | 64,463,000 | 70,384,485

HISTORY OF GOLD MINING AND METALLURGY IN THE SOUTHERN STATES.*
’ By H. B. C. N1TZE.

For the probable earliest discoveries of gold by the Spanish explor-
ers, in what is now the Southern part of the United States, the reader is
referred to Mr. George F. Becker’s paper, Reconnaissance of the Gold
Fields of the Southern Appalachians.? Reports of the existence of gold
in the Southern States antedate the Revolutionary war, as, for instance,
in South Carolina, at the Brewer mine, and in North Carolina at the
Oliver, Dunn, and Parker (Cherokee County) inines. However, no
absolutely authentic references to these can be obtained, and the date
of the first actual discovery of gold in this country must, remain
shrouded in uncertainty.

Jefferson, in his Notes on Virginia (1782), mentions the discovery of a
nugget containing 17 pennyweights of gold, 4 miles below the falls of
the Rappahannock River. The United States mintwreports give the
first returns from Virginia in 1829. For North Carolina the first mint
returns appear in 1793; but the first mention of any specific find of gold
in this State is of a 17-pound nugget, discovered on the Reed plantation,
in Cabarrus County,in 1799, Mills,in his Statistics of South Carolina,
notes the occurrence of gold in the Abbeville and Spartanburg districts
as early as 1826, but the first United States mint returns from this
State are given in 1829. The gold placers of Burke and MecDowell

1 By courtesy of the North Carolina geological survey.
2 Sixteenth Annual Report of the United States Geological Survey, Part IIT, 1894-95
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counties, North Carolina, were first worked in 1829, and were imme-
diately traced southward through South Carolina into Georgia.

.John Witheroods, of North Carolina, claims to have first discovered
gold in Georgia in 1829, at Dukes Creek, near Nacoochee, Habersham
County ; ! but Jesse Hogan, also of North Carolina, claims to have taken
out gold previously in a branch of Wards Creek, near Dahlonega,
which was then in the Cherokee Nation, The earliest mint returns
from Georgia appear in 1830.

Dr. William B. Phillips? gives 1830 as the probable date of the first
discovery of gold in Alabama. There were, however, no mint returns
from this State until 1840.

Perbaps one of the chief reasons why the discovery of gold came so
much later in Georgia and Alabama than it did in North Carolina and
Virginia was that this part of the country was then occupied by the
Cherokee Indian Nation, under the supervision of the United States,
and was not open to white settlers, althoungh the latter repeatedly
intruded. After the discovery of gold, the long-pending efforts of the
States to acquire these Indian lands were stimulated and accelerated
by the added thirst for the precious metal, and were finally successful
in 1830, when the State laws were extended over the nation, and the
Indians were removed. The mining region in Georgia was surveyed
into 40-acre lots, which were distributed by lottery. A caustic writer
of the time said that ‘intrusive mining ceased then and there and
swindling mining commenced.”

The first mention.of gold in Tennessee is from Coco Creek, Monroe
County, in 1831;% and this date corresponds with that of the first
mint receipts.

The earliest record of gold in Maryland is in 1849,* from the farm of
Mr. Samuel Ellicot, in Montgomery County. The mint reports, how-
ever, shows no return previous to 1868,

The greatest activity of gold mining in the South seems to have
followed closely the first dis¢overy, being most marked from 1829 to
1836, and probably being due to the working of the more accessible
virgin placers and more easily mined outcrops. The mint receipts
show a renewed activity from 1839 to 1349, caused, perhaps, by more
systematic vein explorations and improved methods. In the early
fifties the-Californian discoveries abated the interest in the Southern
gold field and attracted the mining population westward, causing a
natural decrease in the output. From that time on there was a general
decrease until the practically total cessation caused by the civil war.
Since then there have been spasmodic revivals and depressions, due
undoubtedly in a great measure to local causes and excitements, and
to the financial condition of the country at large. Considering the
small total output of the South, such fluctuations may have been cansed

1Now in White County, which was later formed from a part of Habersham.
2Geol. Survey Alabama, Bull, No. 3, 1892, p. 10,

3Safford’s Geology of Tennessee, 1869, p. 489.

1Proc. Amer. Philosoph. Soc.. 1849.
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by the successful working of a single mine, as shown, for instance, by
the increased production of South Carolina since 1890, owing to the
revival of the Haile mine.

The first practical systematic mining operations appear to have been
in North Carolina, beginning about the year 1800. Irom 1804 to 1827,
inclusive, this State furnished all of the gold produced in the country,
amounting to $110,000. The progress up to 1820 was very slow, and
mining was restricted to a very limited area. Professor Olmstead, the
first State geologist of North Carolina, estimated! the extent of the
then known gold field at 1,000 square miles; He says:

The géld country is spread over a space of not less than 1,000 square miles. With
a map of North Carolina one may easily trace its boundaries, so fur as they have
been hitherto observed. From a point taken 8 miles west by south of the mouth of
the Uwharrie, with a radius of 18 miles, describe a circle; it will include the great-
est part of the county of Montgomery, the northern part of Anson, the northeastern
corner of Mecklenburg, Cabarrus—a little beyond Concord on the west—and a corner
of Rowan, and of Randolph. Inalmostany part of this region gold may be found in
greater or less abundance, at or near the surface of the ground. Its true bed, how-
ever, is a thin stratum of gravel inclosed in a dense mud, usually of a pale Dblue,
but sometimes of a yellowish color. * * * Rocky Riverand itssmall tributaries,
which cut through this stratum, have hitherto proved the most fruitfal localities of
the precious metals.

In 1820 articles began to appear in the public journals calling atten-
tion to the North Carolina gold deposits, and itinerant German miners
and mineralogists had already come into the country in some numbers.
In 1821, when Olmstead wrote, there was a considerable mining popu-
lation, whose average earnings were from 60 to 65 cents per day,
approximately 65 to 70 cents in the present standard of gold coinage.
The toll paid to the owners of the land varied from one-fourth to occa-
sionally one-half of the yield. The dust became a considerable medium
of circulation, and miners were accustomed to carry about with them
quills filled with gold, and a pair of small hand scales, on which they
weighed out gold at regular rates; for instance, 3% grains of gold was
the customary equivalent of a pint of whisky. The gold found its way
largely into the country stores in exchange for merchandise, at the rate
of 90 to 91 cents per dwt., 96 to 97 cents, present standard.

In these early days farming and gold digging went, in many cases,
hand in hand; and this is indeed still true, to some extent, at the pres-
ent day. When the crops were laid by, the slaves and farm hands
were turned into the creek bottoms, thus utilizing their time during
the dull seasons, Where mining proved more profitable than planting,
the former superseded the latter entirely, Thus, in speaking of the
Tinder Flats placer in Louisa.County, Virginia, Silliman says:?

Jenkins is in the habit of substituting a fall working in the gold, for which he

obtains $1,000 annually, as a compensation for his tobacco crop, which he relin-
quishes in favor of the gold.

1 Amer. Jour. Sci., 1821,
2Report to the president and directors of the Walton Mining Company. By Prof. B. Silliman, jr.,
Fredericksburg, Virginia, 1836.

20 ¢EOL, PT 6——38
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Some of the more prominent localities developed into regular mining
camps, where continuous and extensive operations were carried on.
Such were, for instance, Arbacoochee and Goldville, Alabama; Auraria
and Dahlonega, Georgia, and Gold Hill and Brindletown, North Caro-
“lina. In the latter place it is stated that just before the California
excitement as many as 3,000 hands might have been seen at work onone
of the streams of the region,! In 1853 there was a population of about
2,000 in the Gold Hill camp. When Lumpkin County, Georgia, was
organized in 1832, Dahlonega (then called New Mexico) had a population
0of 800. During the mining boom Dahlonega had a population of 5,000,
and Auraria (then called Knucklesville) 2,000 to 3,000.> At Goldville,
Alabama, between 1840 and 1850, there was a population of at least
3,000.

The first work, naturally, was the Wa.shmg of the stream placers,
After these were exhausted attention was turned to the gravel deposits
lying under cover of the alluvinm. These were worked by sinking
pits and raising the gravel by hand labor. Where it was necessary
the pits were drained by large vertical bucket wheels, for which the
power was derived from the stream directly, or by flume lines with
overshot or undershot wheels,

The first primitive washing was probably done with the pan, as in
other newly discovered gold countries. As the workings grew more
extensive, this was superseded by the rocker, long tom and sluice box;
and indeed these original devices survive to the present day. The
rockers in use to-day are of two types. The first is essentially a pan-
ning process, using a minimum amount of water, the operation being
an intermittent one. This type of rocker is closed at both ends, the
discharge being over the sides. The second type counsists of a hollow
segment of a log closed at the upper end and set at a slight inclina-
tion, the lower end being provided with grooves or strips that act as
mercury pockets or riffles.

‘Where sufficient flowing water is at hand the sluice box and long tom
are used, as they handle larger quantities with less labor. The sluice
box, generally 8 to 10 feet long, 20 inches wide, and 12 inches deep,
provided with rifles and a perforated charging plate at the head, ful-
fills the same purpose as the rocker; being stationary, however, it
requires a larger amount of water to carry off the tailings.

It is interesting to note that at the Beaver Dam mine, in Montgomery
County, North Carolina, a large rocker about 10 feet long by 3 feet
wide was operated as early as 1825 by steam power, the engine having
been imported from England.

Tuomey,® in 1854, mentions ground sluicing of side-hill depos1ts at
Arbacoochee, Alabama, by aid of a ditch and a series of trenches into
which quicksilver was poured. :

10res of North Carolina, p.312.

2 Recollections of A. G. Wimfry, a very old citizen of Dahloneva, published in the Dahlonega
Signal August 20, 1883,

8 Second Biennial Report on the Geology of Alabama, p. 70, Montgomery, 1858.
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The first use of the hydraulic method of mining was probably early
in the forties (previous to the California gold discoveries), in the western
part of North Carolina, although on a much smaller and modified scale
as compared to its present application. Mr. William H. Ellet, writing
in the Mining and Statistic Magazine,! early in 1858, in reply to Hon.
T. L. Clingman’s inquiry of December, 1857, says:

I avail myself of my earliest leisure to answer your inquiries in relation to the
hydraulic gold mining operations lately introduced by Dr. M. H. Van Dyke in some
of the western counties of North Carolina. * * * My observations on the
hydraulic process were made during the month of April [1857] at the Jamestown
mine, in MeDowell County, North Carolina. The water was there conveyed * * *
about4 miles. The uniform descent was 4 inches to the hundred feet. * * * The
number of hose pipes employed was 4. The mass of earth moved in 9 working days
was 20 feet in depth, 82 in length, and 26 in breadth, being at the rate of 1,184 cubic
feet, or 966 bushels, per day for each hose. * * * The labor employed * * *
was that of 4 men and 2 boys. * * * The yield in gold was $5.13 per day for
each hose employed.

Shortly afterwards a further publication appeared in the same maga-
zine,? from which the following extracts are taken:

The Wilkinson gold mine in Burke County, North Carolina, is owned by Dr. Van
Dyke, and is worked by the hydraulic process. The water is brought * * * by
a canal or aqueduct for a distance of 15 miles. * * * The water is not brought
upon these mines at a very high head, only about 40 feet. There was only 1 pipe in
operation at the time of my visit. The water passed through a 6-inch hose and a
nozzle of 14 inches, * * * The average yield of the mine * * * was about
$5 a day to each hand. * * * Obtaining a sample of the gold of this mine, we
passed over about 2 miles to the Bunker Hill mine, also in Burke County. This was
formerly known as the Brindletown mine. Itisowned and worked by Rev. Benjamin
Hamilton., * * * It is now worked by the hydraulic process. * * * The
amount of water is limited, sufficient only for about 2 pipes, and is brought in a
small ditch for a distance of 4 or 5 miles. * * * The Collins mine, in Rutherford
County, is owned and worked by Dr. Van Dyke. The water is brought to this mine
in a canal about 4 miles in length, at an elevation of 150 feet, and sufficient in amount
for 20 pipes, and will command nearly 1,000 acres of surface. * * * Jamestown
mine, McDowell County, North Carolina, is also worked by Dr. Van Dyke. "The
deposit workings embrace about 400 acres. The water is brought by a canal at an
elevation of 70 feet and 5 miles in length. There is water enough here for 20 hose
pipes. -

Prof. William P. Blake (in 1858) in a ‘“Report upon the gold placers
of Lumpkin County, Georgia, and the practicability of working them
by the hydraulic method with water from the Chestatee River,”? says:

Desiring to see the results obtained [by Dr. M. H. Van Dyke] in North Carolina,
and thus be enabled to form a better judgment of the probable results in Georgia,
I first visited the placers in Burke and McDowell counties, where the [hydraulic]
process is now in successful operation. * * * The average yield, as shown by
the results of several of the North Carolina placers, is about $6 a day to a pipe
attended by 2 men, or by a man and a boy. At some of the placers the average
is not less than $10 aday. * * * At Brindletown, in the bed of a little brook
which has a rapid descent, Mr. Hamilton has been washing very successfully with 2

1Vol. X, pp. 27-30. See also paper by Prof, William P. Blake, published in Trans. Am. Inst. Min-
icg Engineers, October, 1895. N

2Vol. X, pp, 393, 394, May, 1858,

sMining and Statistic Magazine, Vol. X, pp. 457-476, June, 1858.
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pipes and 5 men and boys. * * * I am confident that the yield can not be less
than $20 a day, even among the former excavations where the gravel has been washed
over more than once before.

Lieber' mentions the hydraulic process as being practlced previous
to 1859, at Pilot Mountain, in Burke County, North Carolina, and he
evidently has reference to the above-described localities.

The Dahlonega or Georgia method (a combination of hydrauhckmg,
sluicing, and milling) originated in 1868,

The first record that we have of dredge mining is that carried on by
a Mr. Gibson, in 1843-44, in the Catawba River, Gaston County, North
Carolina. The river sediments and gravel were scooped out on flat-
boats by men using long-handled scoops, and the material was carried
" ashore and washed.

Later on, mechanical dredges of various designs came into use,
chiefly on thé Chestatee River in Georgia.

The advent of the hydraulic gravel elevator dates from about 1883.
It was first applied at Brindletown, North Carolina, and at Dahlonega,
Georgia. The well-known type of this mechanism, the Hendy lift, was
employed at the Cincinnati Consolidated Company’s mines, in Dawson
County, Georgia, in 1883. The plan was to divert the Etowah River
and to suck up the gravel from the old channel. The Leroy-Stone
method? was experimented with on the Chestatee River in 1883, but
the results are not known. The Crandall hydraulic elevator,® as used
at the Chestatee mine, Georgia, in 1895, contains important improve-
ments over other types of similar mechanisms. ’

Vein mining probably followed more or less closely on the exhaustion
of the richer gravel deposits. The first account of vein mining is in
1825, at the Barringer mine, Montgomery County, North Carolina.*

In Virginia the veins of the Tellurium and the Vaucluse mines were
discovered in 1832, and in Georgia the Reynolds vein, lot No. 10, near
Nacoochee, in White County, was discovered some time prior to 1834.

For a long time the output was confined to the free milling brown
ores near the surface, and the ore was raised by horse whim and hand
windlass, or even by baskets carried upon the backs of the miners.
At first the gold from the ores of the decomposed outcrops of the veins
was extracted by washing in rockers. The following quotation from
Prof. Elisha Mitchell’s Report on the Geology of North Carolina (1827),
is pertinent here:

The quartz is raised from the mine, broken to pieces, and those parts which are
known to contain gold selected for washing. ™This part of thé process is conducted -
in the same way as in Montgomery [County], except that the agitation-is continued
for a longer time, and that a small quantity of quicksilver is put into the rockers to
collect the gold by forming an amalgam with it.

The most primitive method of milling the quartz was undoubtedly
by crushing in hand mortars and subsequent panning. This is still

!Supplementary Report to the Survey of South Carolina, 1859, p. 154.
2Trans. Amer. Inst. Mining Engineers, Vol. VIII, p. 254.
3Trans. Amer. Inst. Mining Engineers, Feb., 1896.

4Now Stanly County.
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carried on by the native tributors in certain districts. It was followed

by the introduction of the drag mill (arrastra), the Chilean mill, and
1 . : : T e

eventually the stamp mill. The two former were evidently drawn from

South American and Mexican practice, and were probably the first

mechanical pulverizing machinery used.

As an illustration of some of the earlier milling methods the follow-
ing is taken from a report of the supervising committee of the United
States Mining Company in 1835, on their mine near the Rappahannock
river, Virginia: '

The plant consists of a crushing (rolls) and a vertical mill (stamp mill) in a build-
ing 26 by 36 feet. Both mills are located on the ground floor and are propelled by a
water wheel 11 feet in diameter, with an 11-foot face. The crushing mill has three
sets of cylinders 2 feet in length and 15 inches in diameter, the first or upper set
fluted, the other smooth. The ore is thrown into a hopper on the upper floor, from -
which it is conducted over an inclined shaking table to the fluted cylinders, by
which it is crushed to a size from one-fourth to 1 inch in diameter. The crushed
material is equally divided and goes to the two sets of smooth cylinders. By them
it is further greatly reduced, ranging from impalpable powder to grains as large as
coarse hominy. From these cylinders it falls into a sifter having the fineness and
motion of the common meal sifter, from whence the material which passes through
is conducted to 12 amalgamators, constructed upon the principle of the Tyrolese
bowls, making from 90 to 100 revolutions per minute. They perform the office of
washing and amalgamating. The sand discarded by them, after being washed, is
conducted through troughs to the vertical mill, where, being reduced to an impal-
pable powder, it passes in the shape of turbid or muddy water to another set of
amalgamators similar to those above mentioned, and thence to the river. The por-
tion of the ore reduced by the cylinders which passes over the sifters is conducted
to the vertical mill, and is treated in the same manner.

The process at another Virginia mine, the Vaucluse, is described ! in
1847, as follows:

The machinery consists of a condensing Cornish mining engine of 120 horsepower;
the mill house contains 6 large Chilean mills; the cast-iron bedplate of each is 5 feet
6 inches in diameter, and on it are two cast-iron runners of the same diameter, the
total weight of the mill being 6,200 pounds. The ores on arriving at the surface are
divided into two classes: (1) The coarse and hard ore for the stamps; (2) slate and
fine ore for the Chilean mills. This is done by means of a large screen. The very
large flat pieces are first broken by a hammer before they are fed to the stamps. All
of the ores are ground with water, each mill being supplied with hot and cold water .
at pleasure. Twelve inches from the top of the bedplate there is & wide, open mouth
from whicli the turbid water escapes to tanks. On the south side of the steam
engine is the stamp house and amalgamation mill containing 6 batteries of three
stamps each; these,stamps, with the iron head of 125 pounds, weigh 350 to 380
pounds each. Each bLattery is supplied with water, and at each blow of the stamp
a portion of the fine ore passes out of the boxes through the grates to the amalgama-
tion room. Here are stationed 18 small amalgamation bowls of cast iron, 30 inches
in diameter. The bowls are supplied with runners which move horizontally; in the
center of these runners is an eye or opening like that in the runner of a corn mill.
The ground or finely stamped ore, gold, and water pass into this eye, and by the
rotary motion of the same are brought into contact with the quicksilver deposited
in the center, forming amalgam. ¥rom the amalgamators the pulp passes through
three dollytubs or catchalls, acting as mercury and gold tubs. After this the whole

1Plan and description of the Vaucluse mine, Orange County, Virginia, Philadelphia, 1847.
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mass passes to the strakes or inclined planes where the sulphurets are deposited and
the earthy matter washed away. These sulphurets were formerly treated in two
heavy Mexican drags or arrastras, but not answering so good a purpose, they have
been altered into three heavy Chilean mills,

The collection of amalgam, retorting, and melting was carried on
practically in the same manner as to-day. The total plant at this mine .
was valued at $70,000.

Emmons gives the method of working the ores of Gold Hill, North
Carolina, in the earlier days, as follows:' -

The machinery employed at Gold Hill for separating gold consists, first, of the
Chilean mill for crushing and grinding, after being broken by hammers, the Tyrolese
bowls, the Burke rockers, and the drag mill. * * * The work for a Chilean mill
of this ore is 70 bushels per day, and our mills run for twenty-four hours, with one
or two short interruptions. They are all moved by steam power, and all the water
used in the mills is pumped from the mine. The Burke rocker is the principal and
best saving machine employed. The drag mill is also a good machine, is cheap, and
easily kept in repair. On inspecting these operations when going on, it is impos-
sible to resist the conclusion that much of the gold is wasted along with the
mercury.

Emmons further states the force employed at Gold Hill at that time,
for working the Earnbardt (Randolph) vein, to consist of ¢“66 miners
paid by the month, and 39 negroes hired by the year. The day of
twenty-four hours is divided into 3 shifts of eight hours each for under-
ground work.”

The stamp mill, or, as it was originally called, the “pounding mill,”
was probably a European innovation, being well known in Europe
before the discovery of America. As early as 1836 a 6-stamp mill,
with 50-pound stamps, was in operation at the Tellurium mine in Vir-
ginia. In 1837 a Frenchman erected a mill at the Haile mine, in South
Carolina. These primitive mills were constructed of wood, with iron
shoes and die plates. The general type of construction was similar to
that of the present California mills, with the exception that the stems
were square and did not revolve, the cams working in slots or recesses
cut into the stems. A few of these old-fashioned mills may still be
seen in operation in Georgia, in the Nacoochee Valley, seemingly serv-
ing the purpose of the tributors and petty quartz miners, and it is
stated that they are operated at a fair profit. They are cheaply con-
structed, a 10-stamp mill with water wheel and building  complete
costing about $150. The amalgamation is done on a copper plate of
the width of the battery and about 1 foot long.

The first regular California battery was erected at the King’s Moun-
tain mine, in North Carolina, just after the war; and in 1866 a similar
mill was built at the Singleton mine, in Georgia, by Dr. Hamilton.

Besides mills of Western manufacture, there are two types which are
common to the South. Omne of these is a 750-pound mill, built by the
Mecklenberg Iron Works, of Charlotte, North Carolina, a slight varia-
tion of the Western type. The other is the 450-pound Hall mill, with

1Geological Report of the Midland Counties of North Carolina. 1856. E.Emmons. pp 160 et seq.
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hand feed, and is peculiarly adapted to the saprolitic ores of the
Dahlonega district, in Georgia.

Various types of rotary pulverizers and pan amalgamators have been
introduced in the South from time to time, supposedly as improvements
on the stamp mill. Thus, for instance, the Howland mill, a flat circular
disk, revolving in an iron shell, and similarly the Crawford (with revolv-
ing iron balls) and the Huntington mills; the Parson mill, not unlike
the Howland, but covered with a hood, and having the interior grind-
ing surfaces coated with lead amalgam; the Meech mill, in which the
quicksilver was comminuted by superheated steam; the Wiswell mill,
being practically an iron Chilean mill, fed with corrosive sublimate in
connection with an electric current; the Nobles process, in which the
ore was ground to 100 mesh between buhrstones, and the pulp run over
amalgamated slabs of zinc or lead. Revolving Freiberg barrels were
also used at some of the mines. The Blake system of fine crushing,
combined with subsequent wet grinding,! was introduced at the Haile
mine in 1884, but was soon abandoned in favor of the present stamp
mill.

The above are simply cited as a few examples of the vast number of
mechanical appliances for grinding and amalgamation with which the
mines of the Southern States have been overrun. Although some of
these, notably the Huntington mill, are still in use at a few places, it
has been quite clearly demonstrated that such grinding apparatus pro-
duces float gold and flours the quicksilver, besides which the mechan-
ism is subjected to great strain and wear, against all of which defects
the stamp battery with plate amalgamation has proved itself vastly
superior, and, through all of its vieissitudes, has held the field as the
most economlcal and rational apparatus for milling and amalgamating
gold ores.

As soon as the water level was reached in the mines and the free-
milling brown ores were practically exhausted, attempts were made-to
treat the undecomposed sulphurets. Probably the earliest method
employed for the concentration of these sulphurets was that used at
the Vaucluse mine in 1847 (described above), which consisted in pass-
ing the material over strakes or inclined planes. This was probably
followed by buddles, primitive bumping tables, and.more especially by
blankets. Log rockers were also used at an early date for this purpose.
At the present day the Frue, Embrey, and Triumph concentrators are
in general use. Of these the Embrey machine is considered by some
to give better results, especially where skilled labor can not be obtained
and where the material is not sized. Still, each one of the three finds
its strong advocates, and the difference in perfection of concentration
obtained by them is probably not material. In some cases—as, for
instance, in the Gold Hill district—the finely divided condltlon of the
gold has led to the reemployment of blankets.

1Trans. Amer. Inst. Mining Engineers, Vol. XV, p. 755.
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At the Reimer mine, North Carolina, a plant was in operation in
1883, in which the ore was comminuted in a series of crushers and 26-
inch rolls; the pulp was sized into six grades, from 10 to 60 mesh, and
each grade treated separately by a Bradford jig. This process is said
to have given good results, but the plant was destroyed by fire soon
after its erection and never rebuilt. The same system of jigging was
at one time in use at the McGinn mine in North Carolina. '
~ The earliest treatment of the concentrated sulphurets was by regrind-

ing them (in the raw, unroasted state) in Mexican arrastras and Chilean
mills, with subsequent amalgamation, as described above in the prac-
tice of working the ores at the Vaucluse mine, Virginia,; in 1847,

In 1852-53 a Dr. Holland, of Massachusetts, introduced a roasting
process at some mines near Charlotte, North Carolina, in which the
pyritic concentrates were mixed with nitrate of potash or soda, and
roasted in a reverberatory furnace at a low heat. )

- Lieber stated!in 1856 that a process for roasting sulphurets, with
subsequent amalgamation, had been introduced by a Mr. C. Ringel at
a mine near Rutherfordton, North Carolina, and was afterwards prac-
ticed with success on old tailings at the Gold Hill and other mines in
North Carolina.

In the past history of the Southern mines a vast number of roasting
processes and furnaces have been introduced, many of them passing
to the ludicrous, but they have never lasted beyond the experimental
stage, excepting as a preliminary to chlorination. Heap roasting with
salt was also tried.

Some of the furnaces, particularly the well-known reverberatory
type, were successful enough, so far as the roasting went; the faultlay
in the prevalent and popular belief that, by oxidizing the sulphurets, -
the difficulty of amalgamating the precious metais which had been set
free would be removed, when in fact the resulting coating of iron-oxide
was nearly as fatal to the work as the sulphide had been.

The Bartlett method of making white lead-zinc oxide was introduced
at the Silver Hill mine, North Carolina, in 1871-72, It consisted in
roasting the concentrated galena-blende, and condensing the zinc-lead
oxide fumes, which made a good paint material. The process is said
to have been -carried on successfully until all the available, suitable
‘material was exhausted.

The next step was in the direction of a chemical treatment of the
refractory sulphurets. It would be useless to outline the numerous
processes that were experimented with for this purpose. The South
has been, much to its detriment, the ¢ proving ground” of almost all
the patent gold-saving processes invented, and the greater proportion
of these have, as might have been predicted, resulted in utter failure.
Of all of these the chlorination process is, practically, the only sur-
vivor, and there is a possibility of the successful application of the
cyanide process.

1Report on the Survey of South Carolina for 1856, p. 47.
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It was not until 1879 that the successful treatment of pyritic sul-
phurets was accomplished, by the introduction of the chlorination
process. In that year a Mears chlorination plant was erected at the
Pheenix mine, North Carolina, under the management of Mr. A, Thies,
who soon improved on and developed it into what is now universally
known as the Thies process.

" In 1880 a chlorination plant (the Davis and Tyson Metallurgical
Works) was erected 2 miles south of Salisbury, North Carolina. The
process used was known as the Davis process, which differed from the
Mears only in the method of precipitating the gold with charcoal
instead of ferrous sulphate. These works were in spasmodic operation,
on custom ores, for several years.

In 1881 a Davis plant was erected at the Reimer mine, North
Carolina. ‘

In 1882 the Plattner chlorination process was introduced at the
Tucker mine, North Carolina, but was not successful, and in the fol-
lowing year the Mears process was substituted, which also had but a
short existence here. These failures were, however, most probably due
to the impractical application of the methods rather than to the character :
of the methods themselves.

Experiments were made several years ago by Mr. P, G, Lidner at the
Brewer mine, in South Carolina, and at Dahlonega, Georgia, with a
chlorination process for treating the ore in bulk, and a plant for a pat-
ent electrolytic chlorination process was erected in 1895 at the Clopton -
mine, Villa Rica, Georgia. None of these has, however, met with
practical success.

At the present time the Thies process is in successful operation at
the Honeycut-Fritz (Isenhour) mine, North Carolina, the Haile mine,
South Carolina, and at the Franklin and the Royal mines, Georgia.

The cyanide process has so far found but little application in the
South. In May, 1892, Mr. Richard Eames, of Salisbury, North Caro-
lina, experimented with cyanide at the Gold Hill mine, North Carolina,
extracting 60 per cent of the assay value. In the summer of 1893 a
10-ton cyanide plant was working at the Moratock mine, North Caro-
lina, but the operations were soon relinquished on account of the low
grade and character of the ore. Later in the same year a cyanide plant
was in operation at the Gilmer mines in Goochland County, Virginia,
with what success could not be ascertained. At the Franklin mine,
Georgia, a treatment of the ores with cyanide was attempted before
the introduction of the chlorination process. It proved successful on
the oxidized tailings from the old dumps, but the extraction from the
fresh sulphurets was insufficient to warrant its continuation.

In 1895 cyanide experiments were made at the Sawyer mine, in Ran-
dolph County, North Carolina, but were soon abandoned. In 1896 a
30-ton cyanide plant was erected at the Russell mine, North Carolina,
by the American Cyanide Gold and Silver Recovery Company, of
Denver, Colorado, and a small plant was also built at the Cabin Creek
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mine, North Carolina, by the same company, but neither of these was
ever put in practical operation.

The Hunt and Douglas process was successfully applied in 1880 to
the ores of the Conrad Hill mine, North Carolina. The roasted sul-
phurets were leached with a ferrous chloride solution, converting the
copper to a soluble chloride, from which it was precipitated as metallic
cement on scrap iron. '

The Designolle process, which consisted in treating the roasted ore
with corrosive sublimate in iron vessels, was only moderately success-
ful in its application, for the reason that it made a very base bullion,
the iron of the apparatus invariably precipitating any soluble salts
formed in the roasting. It was worked for a time, during 1882-83, at
a custom plant near Charlotte, North Carolina; at the New Discovery
mine, Rowan County, North Carolina (1883), and at the Haile mine,!
South Carolina (1883).

A plant for the extraction of gold from pyritic concentrates, with the
recovery of the sulphuric acid, was erected early in the present decade
at Blacksburg, South Carolina, mainly for the treatment of custom ores.
The concentrates were roasted in a Walker-Carter muffle furnace, which
was connected with lead chambers. The amalgamation of the roasted
product was carried on by a patent process known as the Caloric Redue-
tion Company’s process, the principle of which was a volatilization of
mercury into the mass of the pulp, followed by a condensation of the
same, the amalgam being led into settling vats. It was proposed to
use the tailing residues for the manufacture of paint. The scheme, as
might have been predicted, was a failure.

" A similar process, known as the Phelps process, had already been
unsuccessfully tried on North Carolina ores in (about) 1877,in an exper-
imental plant situnated at Philadelphia. :

Attempts at pyritic smelting were made as early as 1847 at the old
Vaucluse mine, in Virginia, by Commodore Stockton, but resulted in
failure.

Matte smelting, with subsequent refining in reverberatory furnaces,
was practiced (about 1881-82) on the copper ores of the Conrad H111
and the North State mines, in North Carolina.

_ Experiments on matting auriferous sulphurets from the Haile mine,
in South Carolina, were made in 1886, by Mr. E. G. Spilsbury,®> but
proved unsuccessful.

Regarding smelting processes in the South, probably most has been
done in the attempted treatment of the complex galena-blende ores,
carrying gold and silver, of the Silver Hill and the Silver Valley mines,
Davidson County, North Carolina. The process in use at Silver Hill,
as early as 1853, was heap roasting, followed by wet-crushing in stamp
battery, the zinc oxide being dissolved and recovered separately,
after which the residues were smelted in the old-fashioned Scotch open-

1Trans. Amer. Inst. Mining Engineers, Vol, XV, p. 771. 2Id., pp. 767-i75.
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hearth lead furnace, and the precious metals were recovered from the
pig lead by refining in a cupellation furnace.

During the last twelve years a number of patent processes have
been experimentally tried on the Silver Valley ores in a plant situated
at Thomasville, North Carolina, but it was not until 1895 that a suc-
cessful process was introduced by Mr. Nininger, of Newark, New Jer-
sey. It consists of a down-draft jacket furnace, through which the
fumes of lead and zine are carried downward into condensers, where
. they are met by a spray of water, the liquor being led to vats where
lead oxide is deposited, while the zine remains in solution, and is sub-
sequently precipitated as zine oxide. The matte, carrying copper, gold,
and most of the silver, is tapped from the well of the furnace, and cast
into pigs.






MANGANESE ORES.

By JoHN BIRKINBINE.

PRODUCTION OF MANGANESE ORES.

The decided increase in the production of steel in 1898 resulted in an
augmented demand for manganese ores, the principal market for which
is in the production of ferro-manganese at steel works. These ores are
also used by chemical works in relatively small quantities.

Usually, an increased demand for manganese is met by increased
imports of ore, the home production also angmenting, but not in pro-
portion to that of the foreign ores imported. The war with Spain,
however, had the effect of diminishing importations, and the home
production-in the year 1898 amounted to 15,957 long tous, valued at
$129,185, or $8.10 per ton. This was an increase of 4,849 long tons, or
43.7 per cent, over the 1897 output of 11,108 long tons. It is the largest
production of manganese ore reported since the year 1891,

Six States contributed to the total, as compared with seven in 1897,
The States of Michigan and Pennsylvania in 1898 do not appear in the
list as producers of manganese ore, although they have both mined
manganiferous iron ores, but Alabama supplied a trial shipment, the
first for a number of years. Georgia heads the list of States with a
total of 6,689 long tons, followed by Virginia and Arkansas.

Notwithstanding the great and varied mineral resources of the United
States, the domestic manganese mines now developed are unable to
supply the demand; for most of the known deposits in this country
are unreliable as to extent or undesirable in composition of the ores.
The decreased price paid for manganese ore whose quality is below
the limit set by the steel works, especially as regards the phosphorus
contents, materially influences the exploitation of some deposits.
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The production and value at the mine of manganese ores by States
1n 1898, 1897, and 1896 are as follows, the latter years being offered for
the purpose of comparison:

Amount and value of manganese ores producedin the United States in 1896, 1897, and 1898

1896. 1897. 189€
State. P Average . Average . Averagel
rod- | Total value Prod- | Total value Prod- | Total value
uct. | value. per ton. uct. | value, per ton. uet. | value. per ton.
Long Long Long
tons .| toms. tons. . !
PN E:) (F:3 1 F: AR SN (RPN DR PR SO PR, 22 | a$143 | a$6.50
Arkansas.......... 3,421 $36,686 | $10.72 | 3,240 $33,708 | $10.40 | 2,662 | 26,035 9.78
California ......... 284 | 3,415 12.02 484 | 2,788 5.76 541 | 3,222 5.96
Georgia .... .| 4,085 | 27,032 6.62 | 3,332 | 22,084 6.63 | 6,689 | 41,571 6.21
Michigan. .. T 37 370
North Carolina .... 2 17 8.50 |.eoiiiianianns
Pennsylvania ..... 265 | 1,988 7.50 354 | 2,832
Tennessee ......... None. | None. |......... 11 93
Virginia . 2,018 | 21,485 10.65 | 3,650 | 33,630
West Virginia..... 13 104 8.00 | None. | None.
Total ........ 10, 088 | 90, 727 8.99 | 11,108 | 95,505 ‘ 8.60 | 15,957 {129, 185 8.10
a Estimated.

In the three years there has been a continued increase in production
but a decline in average value at the mines. )

The table given below will show the production of manganese ores
in the three principal States, the total for the United States, and the
total value from 1880 to 1898, inclusive.

From this it will be seen that until recent years Virginia held first
rank, losing that position in 1894, but regaining it in 1897 and taking
second rank in 1898. The leading position of this State was due to the
Crimora mine. When this deposit became practically exhausted, it
caused a decided falling off in the total.

Arkansas and Georgia have good deposits of manganese ores, but
the ore has to withstand heavier freight charges to points of consump-
tion than the Virginia ore.
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Production of manganese ores in the United States from 1880 to 1898.

[Maxima are given in italics.]

Year. Virginia. | Arkansas. | Georgia. S(g;ltl::. Total. Total value.
Long tons. | Long tons. | Long tons. | Long tons. | Long tons.

1880...... 3,661 |.oeo .. 1,800 300 5,761 |  $86,415
1881...... 3,295 100 1, 200 300 4,895 73,425
1882...... 2,982 175 1, 000 375 4,532 67, 980
1883...... 5,355 400 |.......... 400 6, 155 92, 325
1884._. ... 8, 980 800 }oeona..... 400 10, 180 122, 160
1885...... 18,745 1,483 2,580 450 23, 258 190, 281
| 1886...... 20, 567 3,316 6,041 269 30,193 | 277,636
1887...... 19, 835 5,651 9, 024 14 34,524 333,844
1888...... 17, 646 4,312 5,568 1,672 29,198 | 279,571
1889...... 14, 616 2,528 5,208 1,845 24,197 | 240,559
1890...... 12, 699 5,339 749 6,897 23, 684 219, 050
1891...... 16, 248 1,650 3,575 1,943 23,416 | 239,129
1892..... 6,079 6,708 826 |..._...... 13,613 | 129,586
1893...... 4,092 2,020 | * 724 882 7,718 66, 614

1894...... 1,797 1,934 1,277 1,300 6,308 53,635
1895...... 1,715 2,991 3, 856 985 9, 547 71,769
1896...... 2,018 3,421 4,085 564 10, 088 90, 727
1897...... 3, 650 3,240 3,332 886 11,108 95, 505
1898.. ... 5, 662 2, 662 6,689 | 944 15,957 | 129,185
Total.| 169,642 | 48,730 | 57,534 | 20,426 | 296,332 | 2,859, 396

The record that in nineteen years the United States has supplied a
total of less than 300,000 long tons of what may be properly classed
as manganese ores, and that the greatest annual production was below
35,000 tons may be disappointing to some who have optimistic ideas of
the magnitude of the domestic mining industry of manganese ores.

This statement is not intended to apply to ores which, while classed
as manganiferous, do not contain sufficient manganese to include them
in the foregoing tables. Such ores next demand attention.

PRODUCTION OF MANGANIFEROUS IRON ORES,

As in previous reports, the amounts of manganiferous iron ores mined
in the year 1898 are included in the report on iron ores; but the pro-
duction and value are also stated in this report. Some of the Colorado
ores are used in the manufacture of spiegeleisen, but a large portion
of those obtained in this State contain silver, and are utilized as a flux
by the smelters.
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In the Liake Superior region some of the iron ores carry relatively
small percentages of manganese, but are marketed as iron ores, the
manganese content having but a slight effect on the value of the ore.

The quantities of ores mined in 1898, containing enough manganese
to have them reported as manganiferous, and the range of average
percentages of manganese carried by these ores, are as below:

Production of manganiferous iron ores in 1898.

. Average
Locality. ‘| Quantity. | Manganese.| value per | Total value.
ton at mine.
Long tons. | Per cent. .
Colorado ... ..cevneuei i 18,848 | 18t0 33 $3.28 | $61,785
Lake Superior region......_..... 268, 862 5t0 7 1.37 | 367,417
Pennsylvania ................... 100 25 1.00 100
Total .. ..o ... ... 287, 810 51033 1.49 | . 429,302

The total production, the value of the ore at the mines, and the
average price per ton of manganiferous iron ores in the United States
from 1889 to 1898 has been reported as follows:

Total production of manganiferous iron ores in the United States from 1889 to 1898.

[Maxima in italics.]

|| : Average
Year. Total product.] 'Lotal value. | value per
ton.
Long tons.

1889 - e e e 83,434 $271, 680 $3.26

1890« oo e e e 61, 863 231, 635 8.74 .
1891 . i 132,511 314,099 | - 2.37
1892....... e e emeeiemeae e 153, 373 354, 664 2