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LETTER OF TRANSMITTAL.

DEPARTMENT OF THE INTERIOR,
CENSUS OFPICE,
WasHINGTON, ). (%, October 4, 1891,
SIR:

I have the honor to transmit herewith all the statistical tables and text which will comprise the final volnme
of the statistics of the mineral industries in the United States as returned by the Eleventh Census, This report
has been prepared under the direction of Dr. David T. Day, special agent in charge, by a corps of experts selected
solely because of their familiarity with the subject allotted them for inquiry. The result has proved most
satisfactory. All the reports were completed on time, at a cost of several thousand dollars less than the original
estimated cost of this branch of the work. The report, as a whole, is undoubtedly the most thorough and eomplete
exhibit of our vast mineral resources ever published, and reflects great credit on its compilers. The ability, energy,
and care exercised by Dr. Day and his expert eollaborators in the preparation of this volume have not only made
it one of the most valuable of the Eleventh Census reports, but it is the first of the final volumes ready for the
printer.

I have the honor to be, sir, respectfally, yours,
ROBERT P. PORTER,
Superintendent of Cengus,
Hon. JoEN W. NOBLE,
Secretary of the Interior.



LETTER OF TRANSMITTAL,

DEPARTMENT OF THE INTERIOR,
CENsUs OFFICE,
WasHINGTON, D. C., October 3, 1891.
SIR:

On July 18, 1889, T was designated by you as special agent to organize and carry out the investigation into
the mining industries for the Eleventh Census. I have the honor to transmit herewith the final report on that
subject, entitled “ Mineral Industries in the United States”.

In transmitting this report I beg that you will acecept my hearty thanks for the consideration which you have
given to the many demands upon your time and attention, and I wish particularly to express my gratification for
the freedom which you have given me in the selection of the experts throngh whose efforts this report was made
possible. ‘
Very respectfully, your obedient servant,

‘ DAYVID 1. DAY,
Special Agent in charge of Mines and Mining.
Hon. RoBerT P. PORTER, :
Superintendent of Census, Washinglon, D, C.
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INTRODUCTION.

Score.—This volume is the result of an investigation simply of the position of the mineral industries among
the various forms of industrial activity in the United States. It shows the extent of the industry, measured by the
quantity and value of the minerals produced, by the amount of capital at stake in the various mining enterprises,
and, more particularly, by the extent to which it affords a means of livelihood to the people of the United States.
In considering even these few subjects by the census method, in a country of such vast proportions as the United
States, the necessary economy of time and money required sharp limitations with each subject.

The inquiry therefore did not extend to the personnel of mining communities. In short, the effort is made to
show:

(1) The minerals actually produced.

(2) The industrial features of capital and wages involved in this production.

(3) The number of persons who obtained a living from this product and their usual rates of payment.

Only the persons who gained a livelihood in direct connection with the mines were considered. It was of course
impossible to get accurate returns of the large number of prospectors or of the Iabor cost which they would add if
considered in the expenses of mining.

The forms of questions for obtaining this information will be found in the appendix.

The resources still underground but not drawn upon have been omitted, as not pertinent to a census primarily
of the population. The peculiarities of race, age, financial welfare, disease, or accident are questions too complicated
to be applied to the entire country within reasonable time; further, the conditions of mining are, in important cases,
too experimental to furnish any data valuable in efforts for the improvement of these conditions. In cases, however,
where the mining possibilities of a certain industry have been thoroughly studied and the information counld be
obtained by other means than the necessarily expensive census method they have been used. A case in point ig
the production of quicksilver, an industry which, brought from insignificant beginnings to an important position
in the world’s supply, has passed that stage and has now declined again. The opportunity has here heen embraced
to show what may be expected for miners employed for a long time at American wages and under the eonditions of
taking a store of natural wealth from the ground until it gradually becomes impoverished. The chapter on this
subject shows more exactly than could be done by a generalization from many mines the vast amount of persistent,
enterprising prospeecting in barren ground to find the ore supplies, the necessary development work and its machinery,
the methods of ore extraction, the ventilation and drainage, and the optional and enforced soeial and hygienic
conditions among the miners.

The subjects taken for the investigation included all minerals which would have a definite market value wherever
they occur, provided the deposit contained the mineral in sufficiently pure form. This ruled ont such minerals as
ice, water (except mineral waters), sand for street paving, and other materials the condition of which is not changed,
but which are simply made valuable by the work of placing in a special position, as earth for embankments.

In the treatment of the various subjects the limit of the mining features was considered as reached when the
product became a regular article of commerce. The copper investigation considered the production as far as ingot
copper without regard to the subsequent manufacture into sheet copper, castings, ete. Similarly, the inquiry into
the precious metals was carried to the stage of the production of metallic gold and silver. In the case of iron ores
it is customary to consider the ores themselves as articles of commerce, and the production of metallic iron is
considered a separate industry. A necessary inconsistency is introduced in summing up the total value of the
mineral products where the total value of the pig iron product is taken, because, from usage, a total value at any
other stage would be less intelligible.

ORGANIZATION.—In distinction to allotting a definite section of the domain to an individual for the purpose of
dividing the work and expecting this individual to collect the information for all minerals within his section the
division was made by separate minerals. This was done because men could not be found equally well informed

concerning all minerals. It was possible to find a man specially informed in regard to one industry, even for the
ix



X MINERAL INDUSTRIES IN THE UNITED STATES.

entire country, because of the similar work done by the statistical organization in the United States geological
survey. The following gentlemen were accordingly placed in charge of their respective subjects:

Mzr. John Birkinbine, Philadelphia, Pennsylvania—Iron ore. Mr. Joseph D. Weeks, Pittsburg', Pennsylvania—Manganese,

M. R, P, Rothwell, New York, Now York—Gold and silver. petrolewm, and natural gas

Mr. C. Kirchhoft), Now York, New York—Copper and lead and zine. | Mr. E. W. Parker, Austin, I‘o\qﬁ—Mmor minerals (those unas-

Hon. J. B. Randol, San Franeigeo, California—Quicksilver, signed to other agents).

Dr. Charles A. Ashburner, (n) Pittsburg, Pennsylvanis, and Mr. | Mr. George F. Kunz, New York, New York—Precious stones and
John II. Jones, Philadelphis, Pennsylvania—Coal. diamond cutting,

Dr. Williun C. Day, Swarthmore College, Pennsylvaniao—Stone, Dr. A. C. Peale, Washington, District of Columbia—DMineral waters,

After the preceding organization was perfected the subject of aluminum was assigned to Dr. R. L. Packard
anel mica to Mr. Lyman J. Childs,

The schedules of questions to be answered eoncerning the mineral product, its value, the payments for labor
and other expenditures, the capital, and the number of employés were modified as far as necessary for the different
industries. These schedules of inquiry were transmitted to the special agents in charge of individual industries,
who collected the information from the producers and transmitted the completed rveports to the special agent in
charge,

- METHOD OF COLLECTING INFORMATION.—The problem of securing returns from about 30,000 productive
establishments and of determining acearately that fully twice as many more were unproductive, and mvolvm gin all the
entire area of the United States, is difficult from many considerations, but especially from the fact that the confidential
character of the replies is seldom understood, and because the actual records are frequently very incomplete for even
the simple inguiry attempted.” The method must be more or less modified to suit the subject treated and the
localities concerned. The method adopted, and which can be recommended, was to spend a considerable amount of
time and money in compiling from all records a divectory of the mines before any requests for statistical information
were distributed. This work did not present the insuperable difficulties apprehended by many experts.,  After
separating duplicate mines as far as possible, the seheditles were distributed to the producers, so that an opportunity
was offered them, as in the case of the population schedule, of answering at their convenience and without the
annoyance of an interview. More schedules were returned by this correspondence method than was expected.
Meantime a corps of visiting special agents was organized, and when their work had been reduced to a minimum by
correspondence they were furnished with lists of the delinquents and those whose returny were unsatistactory. They
then vigited the producing districts, added the names of such new producers as were found, and finally compared the
tabulated returns with the statements by other authorities to determine the reason for any existing discrepancies.

In two regions, viz, the Rocky mountains and the Pacific coast, the difficulty of access to the mines made the
work of visiting special agents particularly difficult; hence early in the investigation Mr. Frederie ¥, Chisolm was
appointed to supervise the work of the visiting agents in the Rocky monntain region and to act as the personal
representative of the special agent in charge, except in the gold and silver investigation, and Mr. Charles G. Yale
was similarly appointed for the Pacific coast.

The subagents engaged in collecting the statistics of the various subjects were as follows:

Iron ore—Messrs, F. L. Bifler and J. M. MeMahon.

Gold and silver—Mr, Willinm Kent, chief assistant; eastern states, Messr 8. W. Cramer and R. I. Wilkinson; Alaska, Mr. J, H.
Burfeind; Arvizona, Messvs, £, €. B age, J. T, Blandy, and Willinm O, O’Neill; California, Messrs. Stephen Barton, G. M. Boeatty, A. 8.
Bent, M. II. Burnham, T, M. Campbhell, J. H. Connell, J. H. Crossman, Henry De Groot, R. L. Duan, J. M. Fisher, F. G. Hail, G. W,
Kemble, W. 8. Lowden, G, W. Merritt, ¢, H. Mitchell, J, B. Parker, W. B, Parker, E. I. Southern, W. T. Turner, Samuel Tyler, and
Charles G, Yale; Colorado, Messrs, R. M. Cash, T*, I, Chisolm, C. J. Eldredge, F. G, Foreshaw, Henry Fulton, J. B. Gilchrist, ¥, J, Hood,
J. 8. Lawrence, John Livezey, Willinm MceCabe, J, G, Paine, N, B, Quick, I. G. True, ¢. Van Timmons, H. R. Wagner, W, L. J. Waxren,
Albert Williams, jr., H. W, Woodward, Carl Wulsten, and C, B. Zelle; Idaho, Messrs, J. 8. Childs, M. X, Joseph, and R. L. Packard;
Michigan, Mr. I". B. Phelps; Montana, Messrs. Spruille Braden, W. 8. Kelly, W. F. Wheeler, R. T. Woliston, and Andrew Young;
Nevada, Messrs. Junes Delavan, M. H. Joseph, George Nicholl, and H. R. Wagner; New Mexico, Mr. J. R. Johnson; Oregon, Mr, W. H,
Hampton; South Dakota, Mr. James Long, jr.; Texas, Mr. F. W. Taylor; Utah, Mr. 'W. & Van Horne; Washington, Mr. W. H.
Hampton; Wyoming, My, R. W. Burkhardt,

Copper and lead and zine—Missouri, Mr. J. A Zook; Wisconsin, Mr, James Freeman.

Quicksilver—Messrs, T 8. Rice anid Fred. Von Leicht,

Tin—Mzr. Samuel Scott.

Manganese, petroleum, and natural gas—Mr, A. L, Feldimann.

Coal—In the Philadelphia office, Messrs, J. W, Alder, Baird Halberstadt, J. N, Pott, and John Totty; Alabama, Mr. H. 8, Livingood;
Arkansas, Mr. C, R, Claghorn; Colorado, Messrs. J. S. Buchanan, J. A. Crawford, W, A. Raborg, and J, ¢, Weston ; Illinois, Messrs, Elisha
Beadle, Quintin Clark, James Freer, Walton Rutledge, and Reuben Street; Indiana, Mr, Thomas MeQuade; Towa, Messrs, Thomas Binks,
James Gildroy, and M. G. Thomas; Kansas, Messrs. James Gray and J. T. Stewart; Kentucky, Mr. J. C. Norwood; Maryland, Mr.
Theophilus George; Michigan, Mr, Willi:un Dickingon; Missouri, Mr, B. E. Bloow; Montana, Mz, O. C. Mortson; New Mexico, Messrs.
I M. Bond, Robert Carter, and H, 8. Lutz; North Dakota, Mr. R. M. Tuttle; Ohio, Messrs, Alexander Johnson, J. W. Kail, and J. L.
Morris; Pennsylvania, Messrs, W, I, Barnhart, J. 'W. Books, H. J. Boyde, J. O, Edelblute, A. W. Feely, W. W. Fiscus, M. W. Jenlkins,
T. J. Les, J. i, Menges, A. B. Miller, W. L. Owens, 8. . Patterson, I. F, Piersol, George Scheffner, E. (!. Weaver, and J, II. Westcoat;
Tennessee, Mr. II. I, Colton; Utah, Mr. K. C. Kerr; Virginia and West Virginia, Mr. H, A. Wilbourne; Wvommg Mr. T, J. Bouton.

a Dr. Ashhurner died enrly in the investigation, e gave most valuable aid in determining the scops of the work and in f‘ummlnhu«r tho sehedules of inguiry,

and this at a time when his work in other directions was very exhausting, fatally so. The investigation was then completed under the sole divection of My, Jones.—
D, T.Dav. ’
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INTRODUCTION. xi

Stone-—Messrs. M. H. Bancroft, E. M. L. Bates, Arthur Beardsly, G. F. Bird, J. T. Cushing, Hasbrouck Davis, T. J. Dolphin, Morris
Ebert, C. H. Elliott, R. D. Emslie, J. G. Falek, L. P. Fell, C. H. Hardon, G. A. Hoadley, J. H. Humphries, Harry . Jones, (. H, Knight,

G. C. Koyl, L. M. Kuhns, Eugeno Leamy, J. L. Midwood, W, R. Orndorff, (. W. Reese, (. .J. Roote, Benjamin Smith, M. M, Smith, W, B,
Smith, W. D. Stearns, G. E, Weaver, and E. W, Yarnall.

Mineral waters—Messrs. James Reay and (', H. Richmond.

Resvnrs.—The work which has been done annually by different authorities left little doubt that the statisties
of production coitld be. obtained with a-satisfactory degree of aecenrsey; sltheugh the work of-ascertaining the total
product by the census method (returns from every producer) is not the usual one, and, indeed, owing to its considerable
cost, has not been attempted for all mineral industries sinee the Tenth Census. , 'ﬂ‘le results have proved generally
good, and while only in isolated cases has the census method led to very surprising résults respecting the total
product, still the results may be aceepted as confirming the statisties previously collected, rather than depending
upon the previous work for establishing the accuraey of the census. A base work of considerable value is therefore
established, which will be useful for years. In the direction of distributing the product to the states in which it was
produced a great gain has been made. It is unnecessary to call attention to the fact that minerals taken from the
ground in one state often first become knpwn to statisticians after treatment in a remote vefinery.

The statistics of the employment of labor in mining is practically a new inquiry. No great difficulty was found
in obtaining fairly good results, except in very minor operations, in which no records were kept: In all, 636,419
persons found employment directly in the mining industry, and depended upon this industry as their regular means
of support. They received in wages $265,290,643, or more than 52 per cent of the entire value of what they produced.
In addition, the other expenditures aggregated $115,874,135. It should be noted that the amounts specified for
each industry as expended in payments for wage accounts are the actual sums paid, as shown by the pay rolls,
An entirely independent statement was obtained, designed to show the usual rates of wages prevalent.in the different
sections of the country. The result of computing the total wages paid from the usual rates of wages and the total
number employed will obviously not ag'ree necessarily with amounts recorded in the books as actually paid.

The statistics as to capital involved in the mining industry are naturally the least accurate, forthe estimate of
what the property would bring in the market, if offered for sale, must depend on many chance conditions; but the
resulfs thoronghly fulfill their purpose in giving an approximate idea of the extent to which the industry is changing
from a speculative to a more conservative pursuit, involving an outlay of over $1,340,000,000.

TOTAL VALUE OF THE MINERAL PRODUCTS OF THE UNITED STATES, BY STATES AND TERRITORIER.

TOEA]L o ccee e eee cmeem e e e m e man $587,230,662 | Nebraska ... .o $257, 019
e | O NBVAAR « oo et mee et et et e i e 10, 143, 874
AlaDAMA vu e s e e i e camaan 9,828,369 | New Hampshire ... o .oooiiirreens cieean 920, 184
Alaska oo i evennaamaaee e 926,568 | New JOIsey «.onoeowenuomome ool .- 8, 275, %36
ATIZODI® « v ee i o e oo e ea e 7,248,717 | NewMexieo ... i 4,61%, 764
ATKanBas ..o .t 567,683 | New York....o..oooooomoi L so-o 24,165,206
CalifOTIif . - n e eee oo e caemeevacnanan e 19,699,854 | North Carolina ..........oooiimmmiimmneeneailion 451, 625
CO0lOTAMO - eem e e e et r e e e ma e ean 41,126, 610 NOl“th Dakota._.-_.--..,_._____________,_,_,_‘ ,,,,, 61,431
Connecticud « ..o i e e 8,090,161 | Ohio oo e 26, ?53, 439
DElaATWATO « e aece v aaeaenns cenmns cammemmmne o 506, 754 Oregon-----...-----...----‘---.-------.-.--.-; ..... .,1’138’114
District of Columbia ..o oo aan " 40,000 | Pennsylvania ... .oooiiiiiiiiiiiiil, cee. 130,878, ggg
FLOTIAR « e v v comm cemce et e e 188,728 | RhodeIsland.........oooooiiiimeiniiinen. eeee 987,
LT ws T D © 2,088,035 | South Carolina......... ..o L.l 8,022, 2%
Idahg ......................................... 8,385,233 | South Dakota ........... e e e g 3, 655, 862
Tlinois. . - e 17,110,317 | T@ONOIBOE . oemev it e eeeemeeams e eeaeacerenns (1;, %’ ?g
Tndiana oo ovveceee e e o e 9,704,949 | Texas ..o ; 1, 681’ o
Tndian terPHOTY o ovevoon o o oene e 1,333,807 | Ubah. oot e s San Lo, o
TOW e e e e e e e e e e 10,267,068 | Vermont ... 5,674,
KATIBAS - ae e eemmom e ce mmamee mm e mmm e memeem s 5,935,981 | Virginia ..oco.ooiiniiiiiiiiien oo g; g‘ﬁ, %g
Kentteky «coecemnvmeccneecnanas B T 4,711,944 W”'Shm'gtffn_-------—---'----‘---‘-‘---------------- ;37969’804
G101 IR 480,000 | West Virginia , 960,
fgm-umm __________________________________ 8,126,493 | WASCOMSI- .ovvmn e eecamecmmae e aees aeenenne 10, 183, 851
MaFIand - e oL oeo oo oo 5,089, 447 | Wyoming _________. DO 181,515
................ - 3,700,634 | Mexican lead smelied in the United States.......... 2, 343,
Mgssz‘mchusetts ------------------------ 70,880,524 | Undistributed copper.... coovommoeeniroi oo 389,273
M%chlgzm ---------------------------------------- 11, 542; 138 | Nickel in imported Canadian matte ................ 21, 000
M}m‘ms.o m- -------------------------------------- 41,174 | Copper from imported pyrites ... ... .._._...... 603, 940
MZI.SSISSI:!:)I)I ---------------- i 15,931,575 | Fuel displaced by natural gas used at pipe lines for
ﬁ:f;f:;; ----------------- SR -':- ..... 33,737, 115 drilling and pumping wells and for other uses.... 1, 800, 000




xii MINERAL INDUSTRIES IN THE UNITED STATES.
MINERAL PRODUCTS OF THE UNITED STATES FOR
1880. 1881,
TPRODUCTS.
Quantity. Value. Quantity. Value,
Grand total. coee oo e et ee e e e B TP R $869,318,000  Jl.-....eeciaeinaaaaas $406, 175, 552
Total value of metallic Prodiets - covon ettt arisainmrananme]imaeiareacauscnainns 100,039,865  |l..ooi-cieniaiiiians 192, 892, 408
Total value of nonmetallic mineral produets. .................. P 173,278,135 Jl..eiiiiiiaes 206, 783, 144
Total value of mineral products unspecified. .........ooooaiiiiiiioin RN 6,000,000  J[--eeeiiiiiiiiiaiol 6, 500, 000
MRTALLLC:
1 | Pigiron, value at Philadelphia, long tons.. ... ... oo s 3, 875,912 89, 315, 569 4,144, 264 87, 020, 334
2 | Silver, coining value, troy OUREES (D) ««vvvneeimerineiioniimiiaeeacamaaanaes 30, 820, 000 39, 200, 000 33, 077, 000 483, 000, 000
3 | Gold, coining value, troy ouIees (8) .« ceeueuraneeareaeariaaeaeeasinmmnaenannns 1, 741, 500 36, 000, 000 1, 876, 300 34, 700, 000
4 | Copper, value at New York olty, pounids (d)...ove.iuninerimiinninniinaiaeiaaen 60, 480, 000 11, 491, 200 71, 680, 000 12, 175, 600
& | Lead, value at Now York city, short tuns 97, 826 9,782, 500 117, 085 11, 240, 160
a | Zine, value at New York ciby, short tons. .. 23, 230 2,277,432 26, 800 2, 680, 000
7 | Quicksilver, value at San Francisco, flasks () . 59, 926 1,797,780 60, 851 i 1, 764, 679
g | Nickel, value at Philadelphia, pounds (f) 329, 968 164, 984 265, 668 , 202, 235
9 | Aluminum, value at Pittsburg, pounds. ... oo.oovimeniiima i (072 J N PONSTN PO (2] : ............... [
10 | Antimony, value at San Franciseo, short tons (b) . ..oovveenoiiivaaas e 50 10, 000 50 10, 000
11 | Platinum, value (crude) at San Francisco, troy onnees ......o.coeviioomvennaa-n 100 400 100 400
NONMETALLIC (SPOT VALUES):
12 | Bituminous coal, longtons (Z).. ..o v et ciii e maaaanaee 38, 242, 641 53, 443,718 48, 179,475 680, 224, 344
18 | Pennsylvanis anthracite, long tons (). ... cooeeenaea o emrear b eae e anan 25, 580, 18¢ 42, 196, 678 28, 500, 016 64, 125, 038
14 | Building 0TG .o ettt i ien e e ir v i e eerataduaea e aaa e emnn ki amaeaaennns 18,856,085  ff-veceeicoioiniaiiaan 20, 000, 000
15 | Petroleam, Darrels (k) «oouveveeenimamnennnernar e 26, 286,123 24,183,233 27, 661, 238 25, 448, 339
16 | Lime, barrels (f). 28, 000, 000 19, 000, 000 30, 000, 000 20, 000, 000
B 3 155 1 T P ({77 J | PP “ae (9)
18 | Cement, barrels (M) --oocoemmnnnnn.. 2,072, 943 1, 852, 707 2, 500, 000 2, 000, 000
10 | Salt, DATTEIS (1)« cvuer oo in it e iice e ree o iiceare s 5, 061, 060 4, 829, 566 * 6, 200, 000 4, 200, 000
20 | Limestone for ivon flux, long tons 4, 500, 000 3, 800, 000 6, 000, 000 4, 100, 000
21 | Phosphate rock, 1ong tonS (8) - . eaueroer o et iaaa 211, 377 1,123, 823 206, 784 1, 980, 259
22 | Mineral waters, gallons 801d. ceaeumunisva i eeiioiiiiiaaiiiane s e an 2, 000, 000 500, 000 3, 000, 000 700, 000
23 | Zino whito, short tons..... e eeue ettt et tea et anneaartaaaanaes 10,107 763, 738 10, 000 700, 000
24 | Grypsum, SBHOrEHOMB « o cicvae it n i e FOPPPRE 90, 000 400, 000 85, 000 350, 000
26 | Borax, pounds 8, 692,443 277,283 4, 046, 000 304, 461
26 | Mineral paints, long tous (p) 3, 604 185, 840 6,000 100, 000
27 | Manganeso ore, long tons 6,761 867415 4,895 78, 425
28 | Asphaltum, short tons ......ooooiiiiiais 444 4, 440 2,000 8, 000
29 | Pyvites, long tong ...c..... 2, 000 6, 000 10, 000 60, 000
80 | Crude barytes, long tong........... v eeerereanaenenaaa e Meeeenaaeaaeas 20, 000 80, 000 20, 000 80, 000
81 | Bromine, Pounds ..ocveeveneariaiin. ertemaeneeanetanaannaraaceranas fevreaeeaan, 404, 680 114, 752 300, 000 75, 000
32 | Corunduny, 8Rovt Bom8 (). eneaanee e i e ir e e adasee s 1,044 29, 280 500 80, 000
33 | Maxls, shert tons (#) .. ccveeaeeaanaaats R amseeenear e eraerenanns 1, 000, 000 6§00, 000 1, 000, 000 6500, 000
84 | Pracions BHONeH. «cve et it Y PN PPN 50, 000 ceenetesnseriaaannes 60, 000
35 | Gold quartz, sonvenirs, jewelry, eto............ Y Cewmareneaa [P 50, 000 feesecasanienranaas 60, 000
36 | Flint, long tong .o v oramn i i remew e 20, 000 ‘80, 000 265, 000 100, 000
87 | Fluorspar, shorttons. . 4,000 18, 000 4, 000 186, 000
88 | Giraphite, POUBAB. coettn e i s ims s mrn e e ran e e te o e e &49, 800 400, 000 30, 000
30 | Novaenlite, pounds. -.... 420, 000 8, 000 500, 000 8,680
40 { Feldspar, long tons. ........ 12, 500 60, 000 14, 000 70, 000
41 | Chromic iron ore, long tons 2, 288 27,808 2, 000 30, 000
42 | Mion, pound. coooeeanii e fee e ammenerimanan 81, 669 127, 825 100, 000 250, 000
43 | Slate ground as a pigment, long tons. . ... oivia L 1, 000 10, 000 1,000 10, 000
44 | Cobalt oxidoe, poundB. «.ooveeen i ieas e iaae e rean 7,251 24, 000 8,280 25, 000
45 | Sulphuy, 8HOTt 6018 <« v ev it e e 600 21, 000 600 21, 600
46 | Rutile, pounds ...ccuvmuriiiieniii e e et 100 400 200 - 700
47 | Asbestos, shorbtong. .. ..o e e vt dm e m e e ey o 150 4,312 200 7,000
48 | Potters’ clay, JoME tOME. . .o oo i i e et 20,783 200, 457 25, 000 200, 000
A0 | GEEIABEOTION. <o v o e eeaeeeee e e ememmnaeeannesen 500, 000 500, 000
50 | MAILBBONGE « o vvecevrnnennnrareancaerannrceranans 200, 000 150, 000
51 | Ozocerits, refined, pouﬁds. ) R P e
52 | Infusorial earth, short tons . .......... e 1,833 45, 660 10, 000
53| Seapstone, 8hort ton8 « ..o i 8,441 66, 666 7,000 75, 000
54 | Pibrous tale, short tons .............. e em e e s rearataeancaans 4,210 54,730 5, 000 60, 000
85 | Lithographic stione, SROTEGONS - ooeeaiir et et it aiiincin s eamr s eiaanease e r e amer a e aeaan 50 1, 000

o The statistice for 1880 are mainly revisions of the results of the Tenth
Census; those for 1881 are estimates by D, I. Day; from 1882 to 1888 the statis-
tics have been talen from the reports of the United States geological survey, with

oceasionnl modifieations. :
pigment and rutile in 1889 are estimates by D.

The statistics of lime, salf,

cement, slate ground as a
T, bny. '

b $1.2020 per troy ounce.

¢ $20.6718 per troy ounce.
d Including copper made from imported pyrites.
e Of76.5 avoirdupois pounds net.

- 7 Including

nickel in copper-nickel alloy and in exported ore and matte,

exeapt for 1881, for which no returns are available for matte,

[

one reported.




INTRODUCTION. Xiii

THE CALENDAR YEARS 1880 TO 1889, INCLUSIVE. (a)

1882, 1853, ] 1884,
Quantity. Value. Quantity. 3 Value. Quantity. “ Valoe,
.......................... $457, 595, 259 $453, 441, 073 £419, 989, 105
219,755, 109 203,128,859 T e 0e. 50
231,340,150 | 948 812,214 | 221, B78, 506
6, 500, 00C 6, 500, 000 5, o, 900
4, 623, 328 106, 336, 420 4, 585, 510 91,910,200 | 4, 097, 868 73,761, 624 ’ 1
36,197, 605 46,800,000 | 5,733, 692 46,200,000 FTTAL665 48,800,000 | 2
1,572,186 32, 500, 000 1,451, 249 30,000,000 | 1,485,949 w60 o3
91, 646, 232 16, 038, 091 117. 151, 795 18, 084, 807 145,291,984 17, TR0, 667 4
132, 890 12, 624, 550 143,957 12,302, 718 139, 867 10, 537, 642 5
33,765 3, 646, 620 36, 872 3,11, 106 ST TR B4R 6
52, 732 1,487, 042 46,795 1,253, 632 31, 913 9,3 7
281, 616 309,777 58, 800 52,920 64, 550 @412 R
@ e L 83 %75 150 L3 .9
60 12, 000 & 12,000 & 12, €00 9
200 600 200 800 150 459 11
60, 861, 190 76, 076, 487 68, 531, 500 82, 937, 800 73,730, 539 ’ LAY B08 | 13
31, 358, 264 70, 556, 094 34,336, 469 77,257,055 | 32,175,756 | o, 35,02 13
[ P UURURU 21, 000, 000 e ————— 20,000,000 [vreemenerscrmanneannss 14, 550, G %
30, 510, 830 24, 065, 988 23,449, 633 25,780, 252 24,218, 438 0,565,806 | 15 ¥
31, 000, 000 21, 700, 000 32, 000, 000 19, 200, 000 37, 000, 006 14 566, 00D 1% 4
................ - 215, 000 475, 000 rrecanmavaaenremre e, 1, 488, 460 17 !
3,250, 000 3,672,750 4,190, 000 4,203, 500 4,000, 060 3, 738, 409 18 ;
6,412,378 4,320,140 6,192,231 4,211, 042 6, 514, 987 417,94 |1
3, 850, 000 2,810, 000 3,814,273 1,907, 136 3, 401, 930 L7880 | 9 !
332, 077 1,992, 462 378,380 2,270, 280 431,779 2,574,784 |;
5, 000, 000 800, 000 7,529, 423 1,119, 603 10, 215, 328 1489, [ m ;
10,000 |- 700, 000 12, 000 840, 000 13, 000 GUR
100,000 150, 000 90,000 420,000 90, 000 WD A0, | %
4,236, 201 338, 003 6, 500, 000 585, 000 7, 600, 600 490,058 | 25
7, 000 105, 000 7, 000 84, 000 7, 000 ‘ B4,050 26
4,582 67, 980 6,155 92,325 16, 180 122,368 |29 :
3,000 10, 500 3,000 10,500 2,000 WEe 2
12, 000 72,000 25, 000 137, 500 35,000 175,000 |9 .
20, 000 80, 000 27,000 108, 000 25, 000 100,000 | 30
250, 000 75, 000 301, 100 72,264 281, 100 67,464 | 3
500 80, 000 550 109, 000 800 108,000 |23
1,080, 000 540, 000 972, 000 486, 000 875, 000 437, 506 =]
75,000 {locerenoannn e rreeaanaran 92,080 ||ovieraeannnn TR 82,975 34
75,000 |lieecemieicaiiecanenaes 115,000 {loveennnnn 140,006 | 35
25, 000 100,000 25, 000 100, 000 30, 060 120,600 36
4,000 20, 000 4,000 20, 000 4,000 20000 | 37
495, 000 34, 000 575, 000 46,000 H.o.oeo..... rtnmemnne ) { o8
600, 000 ‘ 10, 000 600, 000 10, 060 800, 000 2,000 |3
14, 000 70, 000 14, 100 71,112 19, 800 55,118 |48
2, 500 50, 000 3,000 60, 000 L L0 35,000 | 41
100, 000 250, 000 114, 000 285, 000 147,416 0B525 1 4%
2,000 24, 000 2,000 24,000 | 2,000 20,000 |43
11, 853 32, 046 1,006 2,795 | 2, 000 5,100 |44 1
600 21, 000 1,000 27,000 500 12,000 |45 !
500 1,800 | 560 2,000 80 2,000 |48 ;
1,200 36, 000 1,000 30,000 | L000 0,000 |47
30, 000 240, 000 32,000 250, 600 as000 278,000 | 48
........... 700, 000 600, 600 570, 0460 49
.......................... 200, 000 e eeecsnrraemaaeaen 150, 000 ! 156, 600 59 i
....................... B O | EOUU OO FUUUTSU SO | RSP OUPPIIMRPPRPRORN & |
1,000 8,000 1,000 5, 000 1, 008 5000 |52
6, 000 90,000 | 8, 000 150, 600 10, 000 200,000 | 53
6, 000 75, 000 &, 000 75, 000 10,600 116,600 | 54
................................................ [ DU | KRR RUUPPESSRL PSR b
. 5 i i unds net.
’Z%ﬁ»ﬁg ?rﬁgg(}} ﬂ?in%’slsg %ﬁ?g ﬁ&fﬂ%ﬁ@f gzlzflﬂgll«'ihi?énite and anthracite g g«ﬁ%ﬂr 1889 this r;}glreaants only ihke South Carolina produet,
mined elsewhere than in Pennsylvania. ¢ Ocher and metallic paint.

this i hraci Refined corundnm from 1881 to 1888, both inclusive.

i :([)Ii“ }18280 :ngn}sssg includos all ant ite. 3 Except for 1838 and 1889 this includes only New Jersey marls.

tof zoogpmmd's. & Valne of the erude produoet.
m Of 800 ponnds for natural cement and 400 pounds for artificial Portland. t Practically nothing,



Xiv MINERAL INDUSTRIES IN THE UNITED STATES.
MINERAL PRODUCTS OF THE UNITED STATES ¥YOR THE
1886, 1856.
PRODUCTS, -
Quantity. Valuo. Quantity. Value.
Grand 1ol - oo i e e $427, 898, 680 [leeeeeemiininaeaaas $405, 504, 204
Total value of metallic Pro@uets. oo e oo e eaaan .. 181,580, 587 feeoeeioaianiiiieaon. 216, 304
Potal value of nonmoetallic mineral produots 241,812,008 el 245, 189, 460
Total value of mineral produets ungpecified...ooooeeiiiiia i . 5, How, 000 5, 000, 000
METALLIC:
1 | Pig irvon, value at Philadelphia, long tons 4, 044, 525 64, 712, 400 5, (83, 329 45, 195, 760
2 | Silver, coining value, broy OUNUSS ... iin e en 39, 410, 279 a1, 800, 000 39, 446, 312 61, 000, 000
3 | Grold, coining value, troy OUNeEs .o aiiai e 1, 548, 376 31, 800, V0O 1, BR1, 260 85, 000, 100
4 | Copper, value at New York city, pounds . 170, 962, 607 18, 202, 999 161, 215, 38t 16, 527, 651
5 | Load, value at Now York eity, short tons 120, 412 10, 469, 431, 145, 629 12, 667, 740
6 | Zine, value at New York eity, short tons 40, 688 8, 539, 866 423, G041 3, 7H2, 408
7 | Quicksilver, value at San Francisco, flasks 32,073 479, 189 20, 981 1, 080, 000
8 | Nickel, value ab Philadelpluin, Dounds .. .ven e ne i aii it e iiaaaa e 277, 804 179, 975 L1, vo2 127, 157
9 | Aluminmum, value at Pittsburg, pounds 283 2, b60 4, Wo 27, 000
10 | Antimony, value at San Francisco, sliort tons 50 10, 000 36 7, 000
11 | Platinum, value (crude) at San Francisco, troy ounees . ..c..cooceeavneineniaan. 250 187 50 100
NONMETALLIC (SPOT VALUES) :
12 | Bituminous coal, long tons .. oot e PR 04, 840, 668 82, 347, 648 65, 810, 676 78, 481, 056
18 | Pounsylvania anthracite, long tons. ..o iniiiai 34, 228, 548 76, 671, 948 a4k, 833, 077 76, 119, 120
14 | Building stono. oo ev e i i et e R 19,000,000  [[eeeeiaiiininaniaanes 19, 000, oo
16 | Petroleum, barrels 21, 847, 205 19, 198, 243 28, 004, 841 14, §96, 813
16 | Lime, barrels 40, 004, 000 20, 000, 000 41, 500, 000 21, 250, H00
17 | Notural gas......-- P UI PPN 4 857,200 |eeeiimeiiniiiaans 10, 012, 000
18 | Cament, BALTELS .. . c.eo o i iiii s eeaeaae et aanecnsaananaan e ann o nas 4,150, 000 3,462, 500 4, 500, 000 3, 890, D00
19 | Salt, barrels....... et e teaanammedaneeinnanaenan s 7, 038, 853 4,825, 345 7,707, 081 4, 730, 585
20 | Limestone for iron flux, long tons. . ..o il iiiiinaeas Ceve e 3, 850, 950 1, 678,478 4,717,163 2, 880, 207
21 | Phosphate rock, long tong. . 437, 850 2, 846, 004 430, 540 1, 872, 936
22 | Mineral waters, gnllong sold 9, 148, 401 1,812, 845 8, 850, 317 1, 284, 070
23 | Zine white, shorttons. .. oa.coeean.. e eee e mmamasauecmeancaneasasenainanees 15, 000 1, 050, 000 .18, 000 1, 440, 000
24 | Grypsum, short tons . 90, 406 405, 000 95, 250 428, 625
25 | T3OTAX, POUNAB « oot iaeii e anee i ameree e yeeaae e 8, 000, 000 480, 000 9,778, 200 488, 916
26 | Mineral paints, 1ong 10108 ... in e 3,950 43, 576 15, 800 285, 000
27 | Manganese ore, long tons .. voeveiuaiiniiiiinaiaaa., preseseatetatneneancanasas 23, 258 190, 281 30,103 277, 830
28 | Asphaltum, SHOTETOIE « o v e e ettt 3, 000 10, 500 3, 500 14, 000
20 | Pyrites, long tons 48, 000 220, 500 56, 000 220, 000
30 | Crude bharytes,long tong 15, 000 75, 000 10, 000 50, 000
31 | Broming, pounds........... vemeenneaan P 310, 000 89, 900 428, 334 141, 360
32 | Corundum, shert tons ... .covovenuaiians Cavemeaaee e iesanneeereeoerans [, 600 108, 000 045 114, 190
83 | Marlg, Short toms . . .v e e et ey 875, 000 437, 500 800, 000 400, 000
34 | Precious stones 69, D00 79, 056
36 | Gold quarte, souvenirs, jowelr 140, 000 40, 000
36 | Flint, long tons «.e.v.n. et aeananamnan 30, 000 120, 000 0, 000 120, 000
37 | Tluorapar, BHort tOIE <o v nee e neain i im i cm e e e s cre e e ey 5, 000 22, 500 G, 000 22, 000
88 | Graphito, POUNAS «venmearr i cemiai i cra e Ceer et inusaneaaan 327, 883 26, 281 415, 5256 33, 242
30 | Novaculite, pounds . 1, 000, 000 15, 000 1, 160, 000 15, 000
40 | Feldspar, long tons . ocoooeoaaennns e, enamraenneenes 13, 600 48, 000 14, 00 74, 500
41 | Chromic iron ore, Jong bONS. oo ce e iimieie i ie et ees] 2, 700 40, 000 2, 000 30, 000
42 | Mica,pounds ... .oiviiie i eiiiraaa PPN veeeanaan 92, 000 161, 000 40, 000 70, 000
43 | Slate ground as a pigment, long tons. - coaieaniinnon i 1, 976 24, (87 3,000 30, 000
44 | Cobalt oxide, pornd8. caueeneiaiiiiiiaaaao, b atr e cme e b aaan €68, 723 66, 873 ¢35, 000 306,878
45 [ Sulphur, sHort toms « e e i it e ens 716 17, 876 2, 500 75, 000
46 | Rutile, pounds ..... S v ernereann 600 2, 000 600 2, 000
47 | Asbestos, short tons ... 9, 000 200 6, 000
48 | Pottors’ clay, long tons.......... 275, 000 40, 000 #25, 000
40 | GrInAstOnes ..ot bttt n e e e e maa et e e GO0, 000 fleeerseriiaiaiaannnn 250, 000
LT L) T ) P 100,000 [leereniciiiiianaaeas 140, 000
51 | Ozocerite, refined, DOUNMS. . oo iiaevertviim e eimrmcncemm e e sanca]eenenneacssrsunianns{ananeaeasnnrerannrnsfloasacartenaaiaeeiies]iarieeraiaaa ey
52 | Infusorial earth, short tons . 1, 000 5, 000 1,200 6, 000
53 | Soapstions, 8ROTE TONS «.vviiriiat et iiri et et iiea et aarm e 10, 000 200, 000 12, 000 225, 000
54 | Fibrous talc, SHOTt BONS .o v virve e ciii e iree et vann 10, 000 110, 000 12, 000 125, 000
55 | Lithographic stone, short tons. .. U I U S, 40 700

o Not including lime in barrels, limestone for iren flux or grindstones.

b Value of the crude praduct.




INTRODUCTION. XV

CALENDAR YEARS 1880 TO 1889, INCLUSIVE~Continued.

1887, 155K, ey
....... I N
Quantity. Value, Quantity. Value, : Quantity. Vilue ]
— DO e e et
.......................... : $542, 691, 374 $504, 404, 631
__________________________ 260,275,064 floooooo U5, 957517 90, 457
-------------------------- 287, 416, 320 304,241,114 ST, 645, 175
-------------------------- 5,000, 000 3, 060, (30 w0
|
6,417, 148 121, 925, 800 6,489, 738 107,000, 060 | T 603, 652 120, oo, 5 ?' 1
41,269, 240 53, 350, 000 45,783, 632 59,165,004 | 51155, 851 985, B a
1,506, 500 33, 000, 000 1, 604, 927 B9, 070,000 ] 1, 50, kY WLBSETH | B
185, 227, 331 21,115, 916 231,270, 622 #, B854 T ITE PR 6 WT A | 4
160, 700 14, 463, 000 180, 556 15,924,951 | 182897 16 uTem | o5 £
50, 340 4,752, 300 55,903 5,500,550 | B, 980 LT En | g i
33,825 1,429, 000 38, 250 1,418,126 26, 484 1. 19, fon 1 ‘
205, 566 133, 200 204, 528 7,632 | 252, 65 151, 50 8
18, 000 59, 000 19, 600 5,000 | A7, 68 waH e .
75 15, 000 100 50, 000 15 %09 . 1 !
148 1,838 500 2, 000 560 s ;
!
; ;
78, 470, 857 98, 004, 656 91,106, 988 101, 869, 529 K3, 183, 050 wuGam 13 |
37,578, T47 84, 552,181 41,624, 611 50, 020, 483 . 8, TH, 721 @, 3
.......................... 28, 000, 000 e eniaane =25, 500, 000 okl M0, TOE 14 1
98, 278, 866 18, 877, 094 27, 612, 025 17, 947, 650 25, 163, 513 6,50 15
48, 750, 000 . 23,375,000 49, 087, 600 24, 543, 500 68, 474, 688 B, 21T, 816 16 i
.......................... 16,817,500 |l e ceccacnes 92,629,875 | 21, 007, 689 | 1y
6,942, 744 5, 674, 377 6,503, 295 5,021,139 7. (00, 608 5o, 000 :
7,831, 962 4,093,846 8,055, 881 4,874, 203 8,005, 365 &, 195, 432 |
5,377, 000 3, 226, 200 5,438, 000 2,719, 060 6,318, 600 %, 158, 466 !
480, 558 1,836, 818 448, 567 2, (18, 552 550, 245 2, 957, 770
8,250, 609 1,261, 463 9,578, 648 1,679, 302 1,788, 471 1, 748, 458
18, 000 1,440, 000 20, 000 1, 800, 000 16, 470 1, 557, Gy
95,000 - 495, 000 110, 000 550, 000 287, 769 THE, 118
11, 000, 000 550, 000 7,589, 000 455,840 8, 600, 000 568, 619
20, 000 310, 000 24,000 380, 000 a8, 507 483, 766
34,524 388, 844 20,198 279, 571 24,197 248, 550
4,000 16, 000 53, 800 . 331, 500 51, 735 178, 557
52, 000 2107000 54,381 167, 658 @705 . 202, 119
15, 000 75,000 20, 000 110, 000 19, 181 164, 313
199, 087 61,717 307, 386 95, 200 418, 891 ) 145, 657
600 108, 000 589 91, 620 2,245 165, 565
600, 000 300, 000 300, 000 150, 000 154, 265 63,556
88,600  |eoeeieeneeee s sae50  J40 168, 807
TE000  ||oeeeemmmemnneeonemnarannn 75000 (| §
32, 000 185, 000 40, 000 175, 000 n,113 48, 137
5, 000 20, 000 6, 000 30, 000 9, 560 45, B35
416, 000 34, 000 400, 000 BR000 B einne i e am
1, 200, 000 18, 000 1,500, 600 18, 000 5, 982, 000 82, 860
10, 200 56, 100 8,700 50, 060 8,970 8,970
4, 000 40, 000 1,500 20, 080 2,000 B, D05
70, 000 142, 250 48,000 70, 060 40,560 5,000
2,000 20, 000 2, 500 25, 000 2, 6b0 20, 800 ‘
18,340 18,774 8,441 15,782 13, 955 21,002 ;
3,000 100, 000 (e} 1, 150 7,850
1,000 3,000 1,000 3, 000 1, 1 %, 080
150 4,500 100 3,000 i 1, 500
43,000 340, 000 36, 750 300, 00 294, 544 835, 578
.......................... 224, 400 E 3 O L R £39, 567
£1,600 . 35,155
3, OfH} G, wi 2,5 i
7, 500 3, 46 28,872 i
12, 000 225, 000 250, 600 12 714 231, Te :
15, 600 160, 000 20, 000 210, (80 23, 746 44,170
---------------------------------------------- R B L LT TR R T Ry I8 : pir %1

¢ Including that contained in ore and matte. 4 Including cobalt oxide in exported ore and matte, £ None repurted.
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TOTAL MINERAL PRODUCTION OF THE UNITED STATES FROM 1830 TO 1883, INCLUSIVE, WITH YALUES, AMOUNTS

MINERAL INDUSTRIES IN THE UNITED STATES.

AND PERCENTAGE INCREASE OR DUCREASE OF 1889 OVER 1880,

PRODUCTION FOR 10 YEARS.

INCREASE OR DECREASE IN 1880 COMPARED WITH 1880,

PRODUCTS. reents sont- p— - Per.
quentity. | Veme, | Tuorosso in | Poreoptago] Doczenso | Percent: | uoxuaue | TOrient-| Doroms | anity,
R ’ quantity. | sporense. [|quantity.|decrease. value, increase. | value, | ofde
crease,
Grand 6otal .o e e e $4, 087, 348,680 |evmemenamennes|eemremeee el $217, 911, 662 59,00 |[.oeooioin..
Total value of metallic products.....j. 2,165, 000, 310 749, 650, 622 41. 86
Total value of nonmetallic products 2, 46G1, 843, 320 134, 361, 040 77. 54
Total valne of mineral products un- 60, 500, 000 |. 4, 000, 000 06, 67
specitied. R -
METALLIC:
Pigiron, valuenthiladelphia, long tons 61,075, 249 957, 187, 116 4,227,730 80, 684, 431 34. 36
Silver, coining value, troy ounces (a)..] 390, 836, 236 505, 541, 088 21, 034, 861 27, 146, 988
Gold, coining value, troy ounces (b).--. 16, 143, 100 820,801,744 o eonniaiolfe .. ;
(,‘uppm',1 value ot New York city, | 1,466,122 116 192,287,714 1 170, 766, 214 14,18
ponndsy (e).
Ltglld, valie ut New York city, short 1,420,917 126, 169, 791 45, 142 L | S TR T TR 6, 355, 180 ‘ 4, 6
tons.
Zine, valuoat New Yorkeity, short tons. 407, 652 48,705, 108 36, 621 E 2 I | RN U, 3,004,802 7 ABLBL el iininal,
Q,ttlliul}ailv?)r. value at San Ifrancisco, 407,760 18,311,274 §ev e 38,442 55,81 [-cinenine
asles (d),
Nickel, valuent Philadelphia, ponnds(e) . 2,158, 055 1,587,800 focnrenneee el 77,305 bt AP I | N
Aluminum, value at Pittsburg, pounds. 87, 984 253,110 47,468 ... RN | PR N werreune 97, 3356
Antimony, valus at San Francisco, 6556 136, 000 it 130,00 [ocemvmeaaafannaananns \ 180,00 fleeennnveanes '
short tons (f). . |
Platinum, value (cvude) at San Fran. 2,488 8,675 400 400,00 [|-cenenenaifamnmananns 1, 600 400,00 |[-veurvinnn.. |
efseo, troy ounces. . i
NONMETALLIC (§POT VALURS):
Bituminous coal, long tons (9)........ ~.{ 675,157,608 804, 440, 113 47, 140, 418 123,27 40, 903, 001
Pennsylvania authreacite, long tons (h).] 841,950, 308 712, 729, 621 15, 184, 532 64,17 23, 682, 83¢
Building stone ...l S 229,665,761 foeeneeneaand]n Ceresnasns 24, 468, 661
Petrolenm, barvels (@) ... 273,062, 712 223,066, 388 8, 877, 300 33.77 2, 780, 107
Lime, DAPTEIS (§) e« cevemciiaeceaaeamenaas 404, 811, 668 200,785, 515 | 40, 474, 608 144. 55 14, 217, 15
Natural gas covweeieiiiiaii i, [ RN 76,568,674 foeeveninnian-n 21,007,000 Looranan i flneainiaai [
Cemont, barrels (k). ...... 45,108, 982 38,716, 973 4,927, 057 3, 147, 203 100.88 [looenrnnnn... [P
Salt, barrels (f) -..-... 69,919, 748 43,983, 873 2,044,505 | . B B0 e e e e . 634, 164 |
Limestone for iron flux, long 46,773, 322 27,431, 076 1, 818, 000 N (V1| S IR | PR [ PO, G41,000 - ]
Phogphate rock, long tons (at) . 3,008,122 21, 263, 764 338, 808 i 2 U | O JR 1, 818, 053 (1) O [
Mineral waters, gallons sold 76,462,197 11, 804, 884 10, 780, 471 53002 fceonenans 1,248,408 | 20,00 [l.eeniiiniii,
Zine white, short tons, .. . © 148,077 10, 801, 338 , 803 67.90 . 603,802 |1 7770
Gypsum, short tons........ 1,118, 424 4, 582, 743 177, 769 197, 52 304,118 [ 01, 0}
Borax, pounds.....co..oon... 69, 842, 024 4, 460, 462 4,307, 667 116. 66 299, 707 80, 36
Mineral puints, long tons (92)....<...... 126, 661 1,991,181 28,708 796,42 |.oeei ol 827, 926 241,41
Manganese ore, long tons ... ... 172, 803 1,764,106 18,436 320, 01 164, 144 178, 88
Asphaltum, short tons....... 127,479 687,477 61,201 | 11,552, 08 167,007 | 8,763, 45
Pyrites, long tons............ 388, 036 1,469, 777 91, 705 4, 86, 25 197,118 | 8,942, 38
Crude barytes, long tons... 191, 181 864,818 |.oeevinnaacnn]oaainancenan 26,818 32, 80
Bromine, pounds. oo iaiia 3, 200, 588 018, 404 14, 201 3.51 10, 0156 U5 N ORI P
Cornadum, short tons (6) .. -vvvmreene... 7,878 926, 665 76, 2856 200,64 {|cenernrinmnnforaraan
Marls, short tons (p) ..-.... 7, 658, 265 3,814, 056 Y F
Procions 8tones «veeeiere i cciiiiianvaanaen veeeesana 851, 288 88, 807 a8, 81
Gold quartz, souvenirs, jewelry, ote.... 760, 000 " A | AR
Flint, long tons ...... Mereeeenenas R 258, 118 1,149,187 [N P
Fluorspar, shorbitona ..o, 50, 500 232, 835 20, 835
Graphite, pounds ... ... 2, 069, 408 368, 085 24, 862
Novaculite, ponnds........ 13,762, 000 146, 560 24, 180
Foldapar, long toms eeevoeno.n 119,870 614,104 Lovneennnnannifovemnrnennes| 5,830 7 44,24 {loaiaieinn...
Clhicomio ivon ore, long tons. ..., 22,088 362, 808
Miea, pounds - oo 842, 579 5,774,000 [ovennnerncee]omenneroaaal 82,160 | 30,30 ||vecieaacienn
Slate ground as pigment, long tons. 19,476 207, 687
Cobalt oxide, pounds (g) ceeevmven- 174, 789 266, 840
Sulphur, ghort tons ........ 10, 665 302, 726
Tutile, poumds cevernvaeeraeaaiiiaii, 8,150 19, 800
Ashestos, shorttons ....... 4,330 181, 612
Potters' clay, long tons. 592, 877 3,086,085 § 278,861 | L,816,27 [;-ceeeienoifeiiieannll 435,121 [ 217,08 Jleeeniaonnoli]l
Grindstones 4, 566, 787 60, 418
Y B RSy Y RIS MU S 1, 806, 166 104, 845
Ozocerite, vefingd, pounds. ..... 03, 500 IO IR 1 111 3 NN | NP IR | I8 ]+ I PRGNS | Fp g
Infusovial earth, short tons............ 15, 980 130, 632
Soapstone, short tong .......... + 101, 166 1,713, 378
Fibrous tale- ...l 111, 956 1,228, 900
Lithographic stone, short tons 108 N7 TN N £ N e | R PO | S - B [SPPI | ESPR
a $1.2020 per troy ounce, 1 Of 42 gallons.
b $20.6718 per troy ounce. 7 Of 200 pounds.
¢ Inelnding coppor made from impoerted pyrites.  Of 300 pounds for natural cement and 400 pounds for artificial Portland.
a4 Qf76.5 avoirdupois pounds net. 1 Of 280 pounds net. )
e Including niclkel in copper-nickel alloy and in exported ore and matte, except m Excopgfor 1889 this ropresents only the South Caroling product.

for 1881, for which ne returns are available for matte,

J

Part of the antimony for 1889 was valued at Philadeliphia.

¢ Except for 1880 and_1880 this includes bhrown coal and lignite and anthracite

mined elsewhere than in Pennsylvania.

P For 1880 and 1888 this includes all anthracite,

7 Qcher and metallic paint.

o Refined corundum from 1881 to 1888, both inclnsive,

 Except for 1888 and 1889 this includes only New Jersey marls.

¢ Including cobalt oxide in exported ore and matte.
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IRON ORES.

BY JOHN BIRKINBINE.

PRODUCTION.

During the year ended December 31, 1889, the production of iron ore amounted to 14,518,041 long tons, which
was contributed by 26 states and 2 territories, and this ontput represented a value on ears or carts at the mines of
$33,351,978, an average of $2.30 per long ton.

The stock of ore on hand at the commencement of the census year was 1,966,824 long tons, while at its close this
amount was augmented to 2,256,973 tons, an increase for the entire country of 290,149 tons, or nearly 15 per cent
The stock of iron ore carried over is equivalent to 15.55 per cent of the production for the census year, but the
inereased stock, representing the amount of ore mined during the year, but not consumed, is but 2 per cent of the
total output for 1889. Owing to the fact that the census year for the mining industries corresponded with the
calendar year 1889, the stocks of iron ore on hand at the commencement and end of the year represented a larger
amount than would have been the case a few months earlier, the practice of mine managers whose products must
reach a market by means of water transportation encouraging a depletion of stock at the mines during the shipping
season and an augmentation during the winter months, when navigation is suspended.

The statistics of production are given by states, except where the names or operations of individuals wonld be
disclosed. As the iron ore in several of the states is mined, respectively, by a single firm or corporation, the figures
of these states are grouped with those of other states.

Some of the large mines reporting adopt a fiscal year, which, while not corresponding with the census year,
offered more detailed information in regard to labor, wages, supplies, etc., than could be obtained for the calendar
year 1889. Therefore, wherever the data furnished did not materially affect the figures of production the reperts
were accepted for a few mines for the fiscal year which corresponded closely with the census year. ‘

The returns made to this office for the various states and territories were compared with the publications and
reports of state officials wherever these were obtainable, and any discrepancies were carefully investigated.

Michigan was by far the largest producer of iron ore in the census year 1889, a total of 5,856,169 long tons
having been mined, the value of which was $15,300,521 at the mines, an average of $2.70 per ton. The tonnage from.
Michigan therefore represents 40.34 per cent of the total, while the aggregate value is 47.38 per cent of that of the
entire country. ’ ; :

The' credit of holding second rank lies between the states of Alabama and Pennsylvania, the former, from the
figures collected, having apparently a slightly greater output than the latter. This uncertainty is owing to the fact
that the reports obtained from 2 of the larger Alabama mines covered operations commencing May 1, 1889, and
ending May 1, 1890, and no detailed record of the amount of ore produeed and labor employed during the 3 months
2 1890 was obtainable. The position of Pennsylvania is also affected by the refusal of one large producer to supply
absolute figures. Alabama is therefore placed second as a producer of iron ore, with 1,570,319 long tons, valued at
$1,511,611, an average of 96 cents per ton. These figures represent 10.82 and 4.53 per cent, respectively, of the
total output and value.

Penniylvania closely follows Alabama, its output being 1,560,234 long tons, valned at $3,063,534, an average of
$1.96 per ton, and 10.75 and 9.19 per cent, respectively, of the total output and value; but in the shipment or
apparent consumption of iron ores Pennsylvania takes precedence of Alabama.

The other state which produced over 1,000,000 tons in the census year was New York, which is eredited with
1,247,537 long tons, valued at $3,100,216, an average of $2.49 per ton, the figures representing, respectively, 8.59
and 9.30 per cent of the total output and value. ,

These 4 states therefore produced a total of 10,234,259 long tons, or 70.49 per cent of the entire ontput of the
iron-ore mines of the United States, while the value of the ore aggregates $23,475,882, or 70.39 per cent of ?t:he total.



4 MINERAL INDUSTRIES IN THE UNITED STATES.

The following table shows the number of iron-ore mines reported and producing in 1889, the amount of iron ore
produced, the average value pér long ton, the total valuation of iron ore produced and consumed, the stock on hand
at the commencement and end of the census year, and the apparent consumption or shipments of iron ore:

PRODUCT AND VALUE OF IRON ORE IN 1885, BY STATES AND TERRITORIES.

[Long tona.]

= o S - e s - - S,

Number | Number s
STATES AND TERRITORIES, min‘ég ro- Ofl’)‘r‘g_ws plt}o?g‘clﬁ 1?;1?3]333- h%mtgglv} an- ’lota}) w?hw pzrralh‘;g BhiTglt:}ms 'l‘otutg lue
porting. | ducing. * | uary 1, 1889. | nary I, 1890. | production. . P * | shipments.

1 645 502 | 14,518,041 | 1,906,824 | 2,266,073 | $33,351,078 | $2.80 | 14,227,892 | $32, 766,508
ALADAA cvee et i cin e 48 45 1,570, 319 61,125 104, 462 1,511, 611 0,96 1, 526, 982 1,457,314
(8 e O U 19 18 109, 136 1,628 7,193 487,438 4.47 103, 571 469, 546
Connectient, Maine, and Massnchusotts ......... 11 7 88, 251 22,279 18,723 265, 901, 3.01 91, 807 278, 888
Delaware and Maryland .........ccovivinnnnnn.. 16 14 29, 380 7,298 14, 476 68, 240 2.32 22,202 54, 469
Georgia and North Carolina 20 17 258, 145 19, 443 32,148 334, 025 1. 29 245, 440 817,872
Tdaho and Montana. ......oao.. 9 7 24, 072 1,803 4,216 158, 974 6. 60 21,749 140, 647
KentueKy «voeennveananaan.. 6 4 77, 487 17,290 16, 401 135, 560 1.75 78, 286 133, 885
Michigan.eneeoavnecrnnnnnes 9 73 5, 856, 169 803, 700 903, 499 15, 800, 521 2.70 5, 756, 370 15, 588, 389
IR B I YY) ¢ R 4 4 " 864, 508 273, 895 278, 036 2,478, 041 2.87 858, 067 2, 464, 419
. 7T T0) 0 SR 8 8 265, 718 251, 001 281, 7900 561, 041 2,11 225, 019 470, 457
NOW JOrSEY < cecre i e : . a2 24 415, 510 98, 249 94, 890 1,841, 543 3.28 418, 869 1, 352, 509
‘Naw Mexico and Utah 3 2 36, 060 500 1,000 70, 956 1.97 85, 5560 69, 956
Now York.oviiiiiiiinianinanarenan e, 42 35 1, 247, 537 158, 223 185, 890 3,100, 216 2.49 1, 219, 870 3, 028, 676
L8 Y 74 70 254, 204 58, 209 71,083 532, 726 2.00 241,420 515, 148
Oregon and Washington.... 3 3 26, 283 8,575 2,740 39, 234 1.49 27,118 40, 389
Pounsylvanin........oc.a.oe 198 189 1, 560, 234 82,322 ‘ 01, 989 3, 063, 534 1.96 1, 550, 567 8, 045, 100
LEIIIGHEEO « c vvarevecacaaannsssnenrssaaanonoianns ] 16 478, 294 29, 863 186, 844 606, 476 1.28 486,313 629, 454
D OXAR e cacmmrmamerrnninasasasancasasnasaassasssons 3 2 13, 000 200 4,300 19, 750 1.52 8, 900 18, 554
Virginin and Wesf. Virginia. ; e 54 38 511, 255 53, 184 69, 634 086, 200 1.83 494, 805 894, 951
PV ESCOTEIN - - vt vanreenmwnmenoenmoeeamacmaanaenens 7 16 837, 300 23,357 46, 669 1,840, 908 2.20 814, 087 1, 798, 403

The above statement is tabulated from actual returms, verified as far as possible, except by individual
visitations to all of the iron-ore mines. The figures of prodaction are probably below the actual results, for in some
localities faxmers gather ore at odd times and sell to blast fornaces in small lots, but wherever this amount could be
obtained it is included in the table. No returns have been secured from a few mines; hence their outputs were
omitted where they could not be closely estimated. Some persons who mine ore on a small scale keep such insufficient
records that allowances had to be made from the figures reported. In other mines the practice of recording the output
by the number of cars or skips handled has a tendency to underestimate the actual product.

Making allowance for all of the above, and possibly also for some scattered iron-ore mining of which the Census
Office had no knowledge, the total amount of iron ore produced in the United States in the year 1889 probably
exceeded 14,650,000 long tons, In the discussion of distribution, value, cost, etc., however, the actual figures as
determined, viz, 14,518,041 long tons, will be used.

VALUE.—The value of iron ore given in the table represents averages only, for the locations of mines in
relation to blast furnaces, etc., and the character of the ores wou so influence their values that, except ip a few
instances, detailed information as to specific values can not be given without violating the promise to protect those
who contributed information for the census. The amounts produced multiplied by the average value per ton gave
the value of iron ore for each mine, and the products so obtained when added show the total value of the ore produced
by the various mines. Dividing this total by the number of tous mined gave the average value per ton. The
returns from the various mines were tabulated, and the difference between the stock on hand January 1, 1889, and
January 1, 1890, was either added or subtracted, as the case might be, to or from the total amount of ore mined,
giving the apparent shipments from each mine, which, multiplied by the average value per ton, gave the value of
the shipments. These amounts added together gave the total shipments and the valuation of the same.

 'With the exception of a few mines in Wisconsin, the value of iron ore at the mines and the costs of mining,in
the states of Michigan, Minnesota, and ‘Wisconsin may be taken as representing the iron-ore mining operations of
mines in the Lake Superior region, which are wrought principally under ground, producing ores rich enough in iron
to withstand heavy transport charges to distant points. On the other hand, the figures for Alabama, Tennessee, and
Virginia and West Virginia represent the winning of leaner ivon ores, which are chiefly consumed close to the mines.
‘Whilemuch of this ove is obtained from underground workings, a considerable portion is won from open-cut operations. -
The value given for iron ores obtained from mines which may properly be considered in the Lake Superior region
averaged $2.66 per ton, and the value of ores taken from mines in the states of Alabama, Tennessee, and Virginia and
West Virginia averaged $1.20 per ton.
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IRON ORES,. 5

The highest average value per ton is reported in the returns from Idaho and Montana, where a limited amount of
jron ore ig won for fluxing ores of the precious metals. The lowest average value for any state is that of Alabama,
where new but liberal underground exploitations of limited depths, or large open workings and facilities of mining,
due to the character and the location of the ore deposits, contribute to place the value of iron ore at the mines at a
low figure. Similar reasons also influenced to a greater or less extent the results in other states.

NUMBER OF MINES.—The number of persons, firms, or corporations reporting to this office as having iron-ore
mines which may be considered as active is 685, of which 592 were producers in the census year 1889, Compared
with the returns made in 1880, when the number of regular mining establishments was 805, besides a large number
of irregular producers, aggregating, according to the compiled directory, 1,325, there has been a material decrease
in the number of operators, which is accounted for by the fact that iron-ore mining as a business has assnmed such
proportions as to command greater capital and more intelligent management. Many producers mined but a few
tons in 1880; but this class has in the 10 years which have elapsed become practically extinet except in a few
localities. In the returns for the Eleventh Census there were but 81 mines reported which produced nnder 300 tons,
while in the returns for the previous census 1,125 of the irregular producers furnished less than 300 tons.

All the mines reported in 1880 which were known or believed to have continued operations were supplied with
schedules of the present census, and numerous new enterprises were sought out and data eollected from them.

The growing demand for, and the appreciation of, the value of ores rich in iron bave caused the abandonment or
suspension of operations at numerous mines which produce ores carrying relatively small percentages of iron or high
percentages of phosphorus, sulphur, ete. The development of the bessemer steel industry, which in the Tenth
Census reported a production of 879,650 long tons of steel and in the Eleventh Census of 3,382,654 long tons, is also
largely responsible for the exploration on a liberal scale of numerous mines from which ores were obtained specially
valuable to this industry because they were low in phosphorus.

The number of operations reported is also affected by consolidation of adjoining properties, 80 as to work them
under one management; and in a number of cases several mines which, though adjacent, are praetically distinet
workings are operated as a single plant, and hence separate reports of each mine were not required nor obtained.

Of the 65 mines mentioned, 31 produced between 50,000 and 100,000 tons, 17 between 100,000 and 200,000
tons, 11 between 200,000 and 300,000 tons, 2 between 300,000 and 400,000 tons, 2 between 500,000 and 600,000 tons,
1 produced 769,000 tons, and 1 produced 809,000 tons. Of these mines Michigan held the largest number, 29, 11
producing between 50,000 and 100,000 tons, 9 between 100,000 and 200,000 tons, 6 between 200,000 and 360,000 tons,
1 over 300,000 tons, 1 over 500,000 tons, and 1 over 800,000 tons. These figures givean indication of the development
of large plants in the past decade, for deducting the 19 mines which each exceeded 50,000 tons output in 1880,
and their aggregate production from the 805 regular and 1,325 irregular producers which contributed to make up
the total of 7,120,362 long tons for the year 1880, there is a remainder of 786 regular and 1,325 irregular operations,
producing a total of 4,923,179 tons or 2,332 tons per operation per annum. Similarly, deducting from the 592 mines
which produced in 1889 14,518,041 long tons the 65 large operations and their aggregate output of 10,391,403 tons,
the remainders show that 527 mines furnished 4,126,551 tons or 7,830 tons of iron ore per operation.

The apparent discrepancy between the number of producing mines and mines reported in the tables is aceonnted
for by the fact that inquiries were directed to all known mines in process of practical development or temporarily
idle but equipped with mining machinery and appliances, or which were inactive by reason of reeent Hooding
or other exceptional causes. As all mining enterprises must first go through a course of development, and as a
majority of mines are at times temporarily inactive from one cause or another, it seemed proper that as far as possible
the labor employed in practical development work, with the cost of supplies for the same purpose, should be noted,
and also that the figures tabulated should embrace as nearly as practicable the valuation of the plants and machinery
at most of the mines which were temporarily inactive. The number of such operations which can not be included in
the list of producing mines was not proportionately greater in the census year than during other years of the past
decade, nor was the capital invested in equipment, machinery, and labor for development in excess of what is
generally so employed.

The mines reported do not include any that were abandoned prior to December 31, 1888, or those concerning
which it was impossible to obtain specific information. The actnal number of reports received, viz, 683, was for
producing mines or mines in position for immediate or future work, and these, as before indicated, in a number of cases
represent several adjacent openings under a common management and operated as one mine. Mines Which have
for years been idle, numerons small openings which have been exploited to a greater or le% extent, zfnd mtt;ered
exploratory work in progress would considerably augment the number of apparent minng operamn:xs without
increasing the quantity of iron ore won. These have not been considered, as it is impracticable to obtain full data
of all such operations, and their figures of capital and labor would be misleading. ~

Placing the states in the order of the number of producing mines in 1889, the rank for the larger producers ig
ag follows: oo

The number of productive mining operations (189) places Pennsylvania first, while the state ranks third in the
amount of ore produced, viz, 1,560,234 tons. .

.
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Michigan, which had the largest dutput of iron ore for the year 1889, viz, 5,866,169 tons, had for this product but -
a comparatively small number of mines, viz, 73, many of which, however, were large operations.

Ohio follows next, with 70 producing mines, but as a producer of 254,294 tons it oceupied eleventh position.

The fourth place is taken by Alabama, with 45 producing mines, while the state occupied second position as to
the amount of ore won, 1,570,319 tons, the average output of the mines being large. '

Virginia and West Virginia combined, with 38 mines, come next, and stand seventh as to the amount of ore won.
viz, 511,255 tons.

New York ranks sixth in regard to the number of mines, viz, 35, many of which are large operations, and
contributed to place the state in fourth place as a producer, with 1,247,537 tons, ’

New Jersey follows with 24 producing mines, while its 1889 ontput of 415,610 tons gave it ninth rank,

Minnesota reports but 4 active mines, and occupies a low rank in this respect. It, however, was fitth in the
amount of ore produced, viz, 864,508 tons, indicating large mines.

Colorado produced but a small amount of ore (109,136 tons) during the year 1889, holding thirteenth position in
this respect, and had 18 active iron-ore mines, showing but a small average from each.

‘Wisconsin, which held a high rank as & producer, with an output of 837,399 tons, had but 16 mines, most of
which were large operations. ~ :

The following statement, exhibiting the average output per mining operation, is presented as illustrating one
of the causes which influence the labor employed and the average cost of producing iron ore in each state:

AVERAGE PRODUCT PER IRON-ORE MINING OPERATION IN 1859.

LONG TONS, . LONG TONS,

The United States-. . cc.coenaeeeacmaecnamesamenas 24, 824 | MIBBONPL 4omern oo iaieieevhucus vnsensamananammmanamay 33,915

s | NeW JOIS8Y ..coviiiiimnemmnnrararancasnnonn emnaanananas 17,313
ALADAINA < ovmes canncnnacncrcmnsassmassmnnsnnanasncomsomno 34, 896 | New Mexico and Utah..ccmeverrnvoseni o ciina s 18,025
COLOPAAO e emee cacmcta e ame s tnamsermmm—s e ee e 6,063 | NowW YOrK..couwueuneoenemesmmmmnnncmiaanaaceaancnennnans 35, 644. -

Connecticut, Maine, and Massachusetts . .ooow ceeweneennes B 1 0 ) 1Y S AP 3, 633
Delaware and Maryland .. oovunmmmariemniamai e 2,099 | Oregon and Washington ... ..oeiimierinnniniocanaann, 8, 761 .

Georgia and North Caroling - .eeae.veeecoiiiiinnnnanns 15,185 | Pennsylvanitn . ...ovuiveuiiiivnieiarrara e aaaae 8, 255

Jdaho and Montanm ....ee.ceeuescuanccsconneammannoennen 8,480 | TOINEENGO . «vueesecnrar v cecnosnniunannesansnnnsnnas 29, 581
KENEUCKY « ncaevocmee cmmmanaamans sammrnsnmmmsancaanssns 19, 872 | TOXBB . cecncaeecnaemnneccccccsmaasnnmnnrnsamarsnnannnnnne 6, 500 |
MiChiaAN & memeivmreaaaca cacamucanae rorcnamnmnan naas 80, 221 | Virginia and West Virginia...... e imeesasean . 13, 454
Minnesots .-... e eeverismreaersenae et erstanarn r e 216,127 | WISCONAIN. tis ittt ittt i e s e e . b2,837

In comparing this statement with that of the tons of ore won per employé, on page 18, it is noted that, with the f
exception of Tennessee, each of the seven states which show an output per mining operation above the average for:
the United States is among those which mined the largest quantity of ore per man in 1889. |

In the preceding census year 19 mines were reported as producing over 50,000 long tons each, of which 10
farnished red hematite and 9 magnetite. These 19 mines contributed 2,197,183 long tons, or 30.86 per cent of the
total amount of iron ore produced, in the year 1880 valued at $8,222,640, or 35,51 per cent of the total valuation. The
largest production of any individual operation in that year was 250,000 tons. Amnother mine had an output of “
200,000 tons, and 8 additional mines produced between 100,000 and 200,000 tons each in 1880

In 1889 there weré 65 mining operations, each of which reported a product exceeding 50,000 long tons. Of
these, 46 furnished red hematite, 9 magnetite, 8 brown hematite; and 2 carbonate ores, These 65 mines aggrogated
a production of 10,391,490 long tons, representing 71.58 per cent of the total output of the country for the census
year. The ore was valued at $24,340,611, or 72.98 per cent of the total valuation.

CHARACTER OF IRON ORE MINED,

In classifying the iron ores produced in the year 1889, 4 general divisions were made, without particular
reference to'the geological occurrence of the ores, as follows: brown hematite, including limonite and bog ores; red
hematite, including specular and fossil ores ; magnetite ore; carbonate, including siderite, spathic, and blackband ores.,

The formation and geological distribution of iron ores were considered at length by Professor Raphael Pumpelly
in the reports of the Tenth Census (a), and the chemical and physical characteristics of each class and of many
individual deposits were thoroughly discussed. In that census the ores were divided into 5 classes, viz, limonite,
hematite, fossil, magnetite, and carbonate. The purpose of the present inquiry has been confined to the commercial
features of the iron ore supply, and in order to simplify the classification for this report the hematite and fossil orves
arve combined under one head as red hematite. The gradations from one class of ore to another are so close that
the divisions adopted can not be considered as perfect, but they approach within narrow limits the commercial
classification generally accepted in the sale and purchase of American iron ores. The clagsification adopted may be
defined as follows: '

BROWN HEMATITE.—In this clags are included all varieties of hydrated sesquioxide of iron, such as limonite,
gothite, turgite, bog ores, pipe ores, ete. There are also included some manganiferous iron ores and most of the

@ See Tenth Census reports, volume Xv, pages 3 to 22, inclusive.
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IRON ORES. - 7

ores mined in the Rocky mountain region specially for smelting argentiferous ores, but does not embrace the ores
obtained from the coal meusures, which are merely outcrops or portious of deposits of carbonate ores under light
covering which have been weathered into limonite. The brown hematites are the most widely distributed of the
classes, and are won chiefly from open workings, but the deposits are seldom localized in great masses,

RED HEMATITE.—This division embraces all practically anhydrous hematites recognized ss red hematite,
specular, micaceous, fossil, and slate iron ore, martite, blue hematite, ete. The terms “hard and soft hematite”,
“flaxseed ore”, etc., used locally or in trade Journals, are, like “blue hematite”, merely expressions imﬁt:wtingphyxieal
characteristics. In the quantity of red hematite ore reported there are also included some hydrated ores, which,
oceurring in the same workings, are not separable. The same holds true, to a less extent, however, of those deposits
in which red hematites ocenr closely associated with magnetite.

MAGNETITE.—Magnetite embraces all oves in which the magnetic oxide of iron {Fey 0,3 is the predominant
constituent, and the reports of this ore necessarily include some martite ocemrring in the same workings with
magnetite,

JARBONATE.—Carbonate ore includes all ores in which protoxide of iron is found assoeiated with a considerable
percentage of carbonic acid, such as spathic ore, blackband, siderite, etc. In this class are embraced some
carbonates which having been ¢“weathered”, are practically brown hematite as won from the earth. The term
“kidney ore” and other similar appellations merely indicate physical characteristics.

The following table, exhibiting the amounts of each kind of ore mined in the different states, has been prepared
upon the above classification, from which it is evident that 9,056,288 long tons, or 62.38 per cent of the irom ores
produced in the United States in the census year, was of the red hematite variety; 2,523,087 long tons, or 17.88 per
cent, was brown hematite; 2,506,415 long tons, or 17.26 per cent, was magnetite, and 432,251 long tons, or 2,98 per
cent, was carbonate:

PRODUCTION OF VARIETIES OF TRON ORES.

{Long tons.}
4 1 H ‘
i I Per S
I . Brown 1 Par | g | Per " ,
STATES AND TERRITORIES, hematite. !cce;nt; ff; hematite, ﬁ:& c:f Magnetite. | cent m‘ W&Iﬁf W
........................................ 2,528,087 | 100,00 || 9, 056,248 . 100.00 || 2,506,415 | 160.60 || 452951 | 10600 14, 2R84 | vm e T, 1200
i

L2 ] R PRTLEI IR N

1,050,809 | MeEZ1  ITL IBB

W, 16| 6.7 )

ind. Tgetie. 88,251 B0 1l e vrcamans [FUUOUURE  RTIN S AR SU B8, 951 8.8 %W
Delaware and Maryland, ..ty ioe o BN B | RPN REVIE ROV mael e 20,580 | 8.3 127,30
Georgia and North Caroling. ..i.. oicioiiziaios 235,057 | 9.42 12,068 0 O.M G I 049 I R s . LTH] BB
Kentucky . . 25,212 | 1.00 B30T 1380 FIAET | OB E TR

Tdaho and Montana..-.. f 10479 | 0.42 12,088 | 0.4 1;5045 0608 ||...... PP R d B B e
i [FUUPUUIR TSR SR,
| 5,656,100 | 40,24 ] 3, 00,80
|
t

Michigan.. . 332,257 ‘
Minmesota -« -vormiie e e fememm e #B4, BOR

MASBOUT . e mceeaeecccvaamae i ns e e 245, TIR

New Jersey-vceceeeceresacn A5, 530

New Mexico and Utah.... - : ‘ m-!frm :

New York. iecemescioa- es . 30, 37 . i 7. 04 48} : 'kﬂl"’w‘

Ohio......... . S i, 3 ﬁd&m

Oregon and Washingfon....cooeieeeemacnnmaaeno - %ﬁ

Pennsylvapin. .ooooovee - 1, “3: m |

TENNESBEO <o v e was i 4

TeXAB. . vraccninrn X, 00

Virginia and West Virglnia ...................... ] g;,ﬁ

Wisconsin ... LI e et v R,
Indiang and Vermont . oo iedivs SRRIETRRA s MR F R $ IO e SURNUUIIE. F it d " : ; svwins wwm s e

Output in 1880, < eeesnevmenbsonmreens depeiblambien 1,018,622 [ ... 7R T W BB i BT s T 00,008 _
Percentage of total output in 1880....c..c PETISSCONNE DR 26.95 Hooeuinieaint BLER Lo ieend BT ihcied BB i naimr i e
Amount of inerease or decreass in 1889.......J.... @04, 408 f........ al, B12, 285 l..uonau ciru g N SARERON " . T, S "&; w S
Percentage of increase or decrease in bt IO DRSS 3003 U | SR BOEBE 1l virevsimem ] BATAL nimesacns) BATLBL Lmeavecamanis o

a Inerease. b Decrease.

Of the states, the largest producer of red hematite was Michigan, wl'xich i8 credfted with 5,272.,ﬁ;5~10ug tons,
or 58.22 per cent of the total. In this class of ore Alabama comes next, mbh il;,lm,%a long tons, or 13.15 per ¢ent.
Minnesota follows with 864,508 long tons, or 9.55 per cent; Wisconsin with 730,429 long tons, or 8,12 per @efm, and
Tennessee with 299,102 long tons, or 3.30 per cent. These & states contributed 8,362,039 long tons, or 92.34 per-
cent of the total output of red hematite mined in the census year 1889,
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Nearly equal proportions of brown hematite and magnetite were produced, t.]w. former ?‘(fpresenting 2,523,087
long tons, or 17.38 per cent, and the latter 2,506,415 long tons, or 1 7.2(i.pe.r ('-,ent, of 1"110. tomhl fron ove output, ‘

Pennsylvania contributed 496,555 long tons, or 19.68 per cent; Virginia mld. W. est Yll‘g‘lill}h together, 487,208
long tons, or 19.31 per cent; Alabama, 379,334 long tons, or 15.08 pex ('lonf, and Ml(-}ugun {5.3272“‘7 ]oufg‘ tons, or 1317
per cent, of the brown hematite mined in 1889. These b states therefore are credited with 1,695,354 long tons, gp
67.10 per cent of the total output of brown hematite ore.

New York is the largest producer of magnetite, with an cutput of 927,269 Jong tons, or 37 per cent of the
total of that class of ore mined, Pennsylvania coming next, with 860,916 long tous, or 3435 per cent, followed by -
New Jersey, with 415,510 long tons, or 16.58 per cent, and Michigan, with 250,907 long tons, or 10,01 per cent,  Thege
4 states produced 2,454,692 long tous, or 97.94 per cent of all the magnetic ivon ore mined in 1884,

The carbonate ivon ores mined in 1889 amounted to but 432,251 long tons, or 248 per cent of the total output,
of which Obijo contributed 254,294 long tons, or 5883 per cent; New York, 65,4566 long tons, or 15,14 per tent;
Kentucky, 52,275 long tons, or 12.09 per cent, and Pennsylvania, 30,800 long tons, ov O.21 per cent.  These o stateg
produced 411,831 long tons, or 95.28 per cent of the total of this kind of ore mined. ;

New York and Pennsylvania are the only states reported as producing the 4 kinds of ore.  Colorado, Michigan, -
and Virginia each produced 3 kinds of ore. ‘

Comparing the relative rank of the states as producers of the various characters of ove with their positions a: o
decade before, it is found that of red hematite producers Michigan, with a largely inereased output, still heads .
the list. Alabama has risen from sixth place in 1880 to second place in 1880, Pennsylvania and New York, . -
which occupied third and fourth places, respectively, in the Tenth Censug, have fallen to eighth and seventh places,
respectively, while Minnesota, which did not produce ore in 1880, has taken third place and Wisconsin fourth place
in 1889 as producers of red hematite iron ore. o

In the brown. hematite class Pennsylvania still oceupies first place. Virginin and West Virginia combined
have risen from fourth place in 1880 to second in 1889; Alabama, which was fifth in 1880, takes third place, and
Michigan has fallen from second to fourth place. o

The relative rank of the first 4 states producing magnetite in the year 1880 remains the same, with the exception
that Pennsylvania and New Jersey have changed places, the former now taking precedence of the latter, New York
heading and Michigan closing the list. ,

Ohio still contributes more than one-half of the output of carbonate ores, outranking other states in thiy
particular, followed by New York, which is reported as not producing any carbonate ores in 1880,  Kentucky and
Pennsylvania, which held, respectively, fifth and second places in 1880, take third aund fonrth places in 1889,

‘While the total amount of iron ore produced in 1889, 14,518,041 long tons, is more than double (an increase of
103.89 per cent) that given in the census of 1880, viz, 7,120,362 long tons, the increase lias been most marked in the
amount of red hematite, the product of which in 1889 was 9,056,288 long tons, or over tour times that of 1830, when
the output amounted to 2,243,993 long tons. The amount of magnetite increased from 2,134,276 long tons in 1880
to 2,506,415 long tons in 1889 (17.44 per cent), and the brown hematite class was augmented in production
nearly one-third (31.51 per cent), from 1,918,622 Tong tons in 1880 to 2,523,087 long toms in 1889, The production of
carbonate ore, however, showed a decline of about one-half (47.61 per eent) from the production of the Tenth Census,
viz, 823,471 long tons, to 432,251 loug tons. '

The production of the various kinds of ore mined at the Tenth and Eleventh Censuses shows that in rvelation to
the total amount of iron ore won the red hematite produced in 1889 was 62,38 per cent, or nearly double the proportion
reported in 1880, viz, 31.52 per cent. The proportion of maguetite decreased from 20.97 per cent in 1880 to 17.26.
per cent in 1889; the brown hematite similarly fell from 26.95 per cent in 1880 to 17.38 per cent in 1889, and the
carbonate from 11.56 per cent in 1880 to 2.98 per cent of the total in 1889, :

The division by states does not fairly represent the importance of the iron-mining industry locally. Taking the
figures from the preceding table, they show that the red hematite ore produced in Michigan, Minnesota, and Wisconsin,
amounting together to 6,872,852 long tons, represents 75.80 per cent of the total amount of the output, all of which,
with the exception of a small amount obtained from the fossil ore deposits of castern Wisconsin, was talken from .
the portions of the 3 states named, which are recognized as the Lake Superior region.

Similarly, the production of this class of ore in Alabama, Georgia, and Tennessee should be grouped, giving a
total of 1,508,050 long tons, or 16.6 per cent of the total red hematite ore production. The output of this class of -
ore in New York is divided between the red hematites of the northern portion and the fossil ores of the central -
portion of the state; that of Missouri is divided between the specular ores of the Iron Mountain and Pilot Knob -
district and the softer ores of central Missouri. ,

The brown hematite or limonite ores credited to Michigan and most of those reported from Wisconsin are found -
with the red hematite in the Lake Superior region., A portion of the brown hematite, however, is obtained from
the southern and western central portions of the latter state. It is proper to group the brown hematites of Alabama
and Georgia, and also most of those credited to Tennessee, as one district. Taking the total of the 3 states named,
their ontput aggregates 788,583 long tons, or 31.25 per cent of the total brown hematite production.




Eleventh Census of the United States,

Robert P. Porter, Superintendent.

g

(See page 23.)
RED HEMATITE MINING AT IRON MOUNTAIN, MISSOURL
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Of the magnetite ore of New York the major portion came from the Lake Champlain district, the balauce being
from the vicinity of the lower Hudson river. Most of the magnetite from Pennsylvania is obtained from the Cornwall
ore hills, the balance being distributed among numerous mines along the South mountain, while the New Jersey
magnetites come chiefly from the mines grouped in the center of the state. Michigun’s contribution of m&gwm
ore was obtained from a limited area in the Marqguette range of the Lake Superior region.

The limonite of Pennsylvania covers a considerable area, and embraces several distriets, a broad belt earrying
this ore passing through the state into Maryland, Virginia, Tennessee, Alabama, and Georgia. C

The entire product of Ohio consists of earbonate ores, which are produced chiefly in ¢ eontiguous districts in
the central and southern portions of the state. The carbonate ores obtained from Kentucky are from g distriet
geparated from a similar producing territory in southern Ohio by the Ohio river, the portions of the 2 states being
generally grouped under the name of the Hanging Rock region. At the outerops or under light covering many
carbonate ores are weathered into limonite, but no attempt has been made to subdivide the weathered from the
unweathered ores. The carbonate ores of New York are found near the Hudson river, 110 miles from its mouth,
and those in Pennsylvania are mostly in the western section of the state.

In discussing the character of the ores mined, attention is called to the fact that most of the ores imported from
foreign c(;)untries are hematites, the red hematites predominating. No actual subdivision, however, is authentically
published.

GEOGRAPHICAL DISTRIBUTION OF IRON-ORE MINES,

Although the iron ores of the United States are liberally distributed, the production in the year 1888 came from
comparatively limited areas, as illustrated by the outputs of various portions of the conntry apnd by the acesmpanying
map. : ‘

If the United States be divided into eastern and western sections by the most prominent pligsical feature, namely,
the Mississippi river and the headwaters of this stream are connected by an imaginary line with the Lake of the
Woods, the figures show that the output in 1889 of the portion of the United States east of this division wes
14,043,782 long tons, or 96.73 per cent of the total production of the United States, and that of the western division
474,259 Tong tons, or 3.27 per cent. If the eastern division is again subdivided by a line nearly east and west,
the Ohio and Potomac rivers, uniting these along the southern boundary of Pennsylvania, the prodnet of the no
portion was 11,153,282 long tons in 1889, or 79.42 per cent of the output of the eastern divigion and 7682 per eent
of the total for the United States, and the southern portion 2,890,500 long tons, or 20.58 per cent of the produet of
the eastern division and 19.91 per cent of the total for the United States. ,

‘While the above sections include practically state divisions as far as ontput is concerned, and show groupings
of iron-ore producers in but limited portions of the territory, they would, if subdivided into distriets, demonstrate
how small were the areas actually contributing to the supply of iron ore. To illestrate this, 2 few of the promiuent
producing centers may be instanced. The 4 districts or ranges embraced in the Lake Superior region are uone of
them of great extent geographically, and if a circle was struck from a center in Lake Superior with a radins of 135
‘miles, all of the present iron-ore producing territory of that region would be embraced within one-half of the civele,
and most of the deposits wonld be near the periphery. The output of this section in 1889 was 7,519,614 long tous.
A parallelogram 60 miles in length and 20 miles in width would embrace all of the mines now producing in the Take
Champlajn district of northern New York, whose output in 1889 aggregated 779,850 long tons. A clrcle of 50
miles radius, embracing portions of eastern Alabama and western Georgia, included mines which in 1880 prod
1,545,066 long tons. A single Jocality, Cornwall, in Lebanon county, Pennsylvania, contributed 760,020 Toug tons
in 1889. -

There are other important centers of iron-ore production, and large amounts are obtained loes
points, but the above sufficiently demonstrates that in the areas named, which are only oce ed o g ; tin
by iron-ore mines, there were produced in 1889 a total of 10,613,550 long tons, or 73.11 per cent of the éntire ontpat
of iron ore for the United States. '

CONSUMPTION.

Adding to the stock of iron ore on hand January 1, 1889, 1,966,824 long tons, @hepmdwﬁm for tim year,
14,518,041 tons, and deducting the stock on hand January 1, 1890, 2,256,973 long tons, there i an mpw@m; total
consumption of 14,227,892 tons, valued at £32,766,506. To this apparent pticm’, hmw:wm mm mwwl
(1) the materials which are charged into blast fornaces as ore, but which are products eoming f?mm s }gmflmmg
and heating furnaces and the rolls and nammers of rolling mills; (2) the eharges drawn from t}w wﬂzﬁrﬁﬁn which the
franklinite of New Jersey is treated for the removal of zine, leaving as a residuum a mixture of fron wd HIATZATESS
oxides, employed in blast furnaces for producing spiegeleisen, and (3) the blue billy or purple ore, the residoam
of pyrites burned to produce sulplurie acid, and some of the silicates of irom, which, as slag, result from the
treatment of copper ores, may also be utilized and smelted as iron ores.

A




A considerable portion of iron ore mined in the Lake Superior Qistrict and in northern New York iy accumulated ab
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The approximate amounts of these materials consumed (most of which were fed to blast furnaces) in 1889 are 55
follows (the figures being partly from estimates and partly from data specially collected for this report):

APPARENT CONSUMPTION OF IRON ORE.

LONG TONS. "

- o ‘
Domestic iron ore ......... e e e et e anemas e s 4amaueaame A unnar memn oo o 14, 227, 892
Rolling-mill cinder, roll and hammer seale, vesicluum from treating zineores, Dbluo billy, and alugs. 652, 000

Imported iron ore, mostly for producing Pig IroN. .o ov it ianiiin o i 853, 573 ;

Total consumption of iron ore or other material used as iron orve in the Unibed States ... 15, 733, 165

This consumption can not be distributed with accuraey, for the census inquiries did not include following the-
ore to the consumers; but approximate figures obtained from other sources permit of giving a general idea as to
the extent to which ivon ore is used for special purposes.

The rolling mills of the country consumed in the year 1889 for “#fix” or “fettling” about 375,000 long tong of
iron ore, mostly from domestic mines. The silver smelters used for flux, as reported by operators of mines to thig
office, 157,908 long tons of iron ore. This does not include any ores whicl were high enough in silver to encourage:
their use independent of their iron contents. In the open-hearth steel furnaces, and in making blooms direct from
ore in forges or by other direct processes, the consumption approximated 49,500 long tons. This leaves for the
consumption of blast furnaces in the United States, say, 15,151,057 long tons of iron ore, mill cinder, ote.

Making allowanees for mill cinder, roll and hamnmer scale, ete., used, theve is a total ¢ 011’4111!\1)131()11 of iron ore of
say, 14,499,057 long tons in the blast furnaccb in the United States, or, i’ the foreign oves (of which 7,500 tons are. |
estmmted as wsed in rolling mills, forgoes, ete.) are omitted from the culculutlon, the consumption in American blast X
furnaces of iron ore produced from domestic mines was 13,652,984 long tons. !

Allowing for discrepancies in the figures presented as mentuoned under the head of “Production”, there Were,
supplied to American blast turnaces in the year 1880 fully 13,780,000 long tons of domestic ore. {

The following résumé illustrates the apparent consumption of iron -ore and muterials used as iron orein the
year 1889: ' .

APPROXIMATE CONSUMPTION OF IRON ORI, ETC., BY VARIOUS INDUSTRIES IN 1889, i

[Long tons,]

:

Used in Usod in Tnetl In l

IIENMS. Total, rolling mills, silvor amelt- | blast fur. |

j torgos. oto. ing. THCLY, |

Total coveevreennann. eevetereavatereanaeaan 18, 743, 406 ‘ 424, 500 167, 908 5 151, 057 i
Domestio 110D 0. vveieivam e omiareaaiaanaas 14,227,802 | 417 00[) i 167, 008 1’1 052, HBL
Toraign iron Ore - cov Lo 863, 673 : 7 600 .............. : B4B, 073

Mill einder, seals, residuum, blue billy, ote. ... 652, 000 i ............................. 652, 000

.

YIELD OI' METAL FROM IRON ORES USED.

From the apparent consamption, of 13,652,984 long tons of domestic iron ore in blast furnaces it is possibleto
estimate the average yield of American iron ove fed to these furnaces. As near as can bo estimated, the avery;
yield in blast furnaces of foreign iron ore, domestic mill einder, residuum, blue billy, etc., was 57 per cent, producin
853,902 long tous of pig iron.

Dr. William M. Sweet, special agent, announced the total production of pig iron for the census yoar ended Jun
30, 1890, as 9,679,779 short tons, equivalent to 8,553,374 long tons, and Mr, James M. Swank, general manager of the
American Iron and Steel Association, reported the produetion for the calendar yenr 1889 to be 8,516,079 she
tons, or 7,603,042 long tons. The difference of nearly 1,000,000 tons between these two statements is duu to the two
periods covered by the tables of statistics; that of Mr. Swank, however, being for the same period as the inqui
into the produection of iron ore under direction of the Census Office, would seem to bo the faiver basis for calculation.

docks and at blast furnaces toward the close of the calendar year and held there on account of the qu&pension of
navigation during the winter months. It would seem quutcbblﬁ, therefore, in determining the percentages of iron.
n the ores used, to base the calenlation npon an amount of pig iron somewhat greater than that reported by M
Swank, and yet not so much ag that given by Special Agent Sweet, for the reason that the first half of the yea
1890 showed a much larger output than the first six months of 1889, :

Taking 853,902 long tons as the amount of pig iron obtained from foreign ore, mill cinder, etc., from. 7 ,603,642
long tons, as reported by Mr. Swank, there i3 a balance of 6,749,740 long tons, to produce which 13,652,084 long tons
of domestic iron ore were used. If, however, for the reason a,bove mentioned, o total production of 7,000,000 long
tons of pig ivon is allowed from a toml of 13,652,984 tons of iron ore, the average yield would be 51.27 per cen’v

In the Tenth Census the averago yield ot iron ore was determined hy analyzing samples collected and multiplying
the product in tons by the approximate percentage of iron so found. The result was an apparent average
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IRON ORES, 1

yield of 51.:22 per cent. This would indicate that slightly richer mixtures wore used in 1889 than in 1880, but
h‘ad the estm.mtes for the Tenth Census been made upon the same basis as those above given for the Eleventh
Censps tl.1e difference would be more apparent. The tendency to use richer ores has fostered the liberal development
of mines in the La_ke Superior region, encouraged an enrichment of ores by sorting, separating, and concentration, and
also aﬂ"ectgd the importation of foreign iron ore. The result has been the abandonment of many mines producing
ores c:arrymg low percentages of iron which were active in the year 1880, The large inerease in blast farnaee
capacity and necessarily augmented demand for iron ores in some of the southern stam}s, where comparatively lean
ores abound, has not, however, been sufficient to keep the average yield of iron ore below what it was in 1880,

In order to check up the totals of the different kinds of iron ore reported and obtain approximately their actual
yield in blast furnaces, letters were mailed to the farnace managers, inclosing schedules which they were requested
to fill out. On these schedules the amounts of the different classes of ore, viz, red hematite, brown hematite,
magnetite, carbonate, and the general localities from which they were obtained, as well as the amount of foreign
ores, mill cinder, ete., used and the pig iron produced in 1889, were given. Full returns were obtained from most
of the states, and in instances where parties failed to supply the desired information it was possible to estimate
closely from other data accessible the amounts of iron ore used and pig iron made.

From these reports and supplementary information the following statement was prepared concerning the pig
iron producing value of the iron ores used in or obtained from the various states.

The returns received from Alabama blast furnaces represent 90 per cent of its output, and show that a great
majority of the ores used were obtained from local mines, although some ore was brought in from Georgia and
Tennessee. The average yield in the blast furnaces of the iron ores used was 44.4 per eent. Over 70 per cent of
these ores was red hematite, the balance being brown hematite, with the exeeption of 2,100 long tons of mill cinder,
etc. The blast furnace reports show that the ores used ranged from 30.5 to 51.6 per cent of iron.

The ores used in Colorado are all local, and show an average yield of 55 per cent of iron.

The New England states which supplied iron ores, Maine, Connecticut, and Massachnsetis, nsed local ores
entirely, and full reports have been received from that section showing an average of 44 per cent of iron in the
brown hematites smelted, this being the only character of ore at present mined in these states, :

Most of the ores used in Georgia and North Carolina blast furnaces are local, in approximate proportious of
0.3 brown hematite, 0.5 red hematite, and 0.2 magnetite and mill cinder, the average yield being 40.7 per cent of
iron.

Ilinois produced mo iron ores and obtained the supply for its furnaces  from the Lake Superior region, the
returns showing a yield of 60 per cent, which is practically a fair indication of the character of iron ore shipped to
points of consumption distant from the Lake Superior region, 94 per eent of the ore charged to the Illinois farnaces
was red hematite, 2.5 per cent magnetite, and 3.5 per cent mill cinder, ete.

' Kentucky blast furnaces depended upon local ores, chiefly roasted carbonates and brown hematites.
ores gave a yield of » centiin the blast farnaces of the state.

The yield in Maryland blast furnaces using chiefly local and Virginia ores averaged 41 per cent, but others
constuming ores imported from Cuba and Mediterranean ports bring the average for the state up to 47.7 per cent.
' The location of the majority of the Michigan blast furnaces within eonvenient distances of the ore supply gave
these plants, which use charcoal as fuel, some ores of lower grade than could stand transportation to dmmmlt pmmsa,
and hence the yield of ore in these furnaces, viz, 58 per cent of iron, is lower than that of Lake Superior ores in
furnaces at greater distances. Red hematites formed the bulk of the supply, but some magnetites and brown
hematites were also-used. .
The Missouri blagt farnaces, used local ores, yielding 56.4 per cent of iron, principally red. hematite, with a
small admixture:of brown hematite. ; i e e )
The blast furnaces in New Jersey, while depending ehiefly npon the local mt@ﬁ; mwi%* portions of EMM
supply from the Lake Superior region, from New York, a small amount from Pennsylv: and also some foreign
ores, the yield for the state being 50.9 per cent.. ‘ o '
: About one-half of the ores used in New York were local magnetites; over 30 per e&nﬁwm red hemame from
that state and the Lake Superior region, the balance being brown hematite from New York and the New England
states, carbonates from New York, foreign ores, mil] cinder, etc. The average yield was 62.7 per.cent .@rf irom.
Ohio obtains the bulk of its ores from the Lake Superior region and from its local carbonate deposits, although
some magnetite from New York, carbonate ores from Kentucky, and red hematite from Misseuri are smelted.
These ores yielded, on an average, 56.7 per cent of iron. ’ e
Oregony;uppli:as the brown iématite ore used in its blast furnace, which yielded about 32 per cent of iron. _
Pennsylvania was the largest consumer of foreign ores in 1889,. fully 85' per g:(f,nt of ‘t‘;he mporﬁetd total of t{w&
class of ore being shipped into that state, and geveral furnaces obtained their entire supply ‘fmm this source, with
occasional admixture of local mill cinder. It is also the heaviest consumer of Lake Snggnpr ores, drawing mosi;
of its red hematite from that region, supplemented by some of the Ic'»ca,l ores. In addition to its libeml sapply
of magnetite from the Cornwall ore hills, Dillsburg, ete., it obtains this class of ore from New le'k,‘}ifew Jersey,
and the Lake Superior region. The brown hematites are mostly obtained from local mines, although some were
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12 MINERAL INDUSTRIES IN THE UNITED STATES.

brought from Virginia. Local carbonates and some from New York and Ohio are also used. Instances of dependencg

upon one class of ore show a yield from hematites obtained from Spain, Greece, and Africa of 63.6 and 60.2 Der cent; ‘
of all Lake Superior ores, 61.5, 61.8, (2.6, 60.8, 60, and 59.5 per cent; of all Pennsylvania magnetites, 51, 50.9, 491,
48.9, and 48.5 per cent; of Penngylvania brown hematite, 45,6 and 41.2 per cent; of local fossil ores, 36.9 per cent,
and of hematite ore from Cuba and Mediterranean ports, 56.6 per cent. The average for the state is 55.3 per cop,

The brown and red hematites which are the base of supply for Tennessee furnaces come from local mines, with
additions from Alabama and Georgia. Some carbonate ore and wmill cinder are also nsed, the yield for the state
being 41.G per cent. Furnaces using brown hematites only show an average iron contents of 38.8 per cent.

The Texas brown hematites (bog ores), the only character of ore used in that state, yielded 45.8 per cent of
iron when roasted.

Virginia depends prineipally upon her brown hematite mines, which sapplied abont 90 per cent of the ore nsed
in that state, the balance coming from local red hematite mines, magnetites mined in North Carolina, and a sma]]
amount of mill cinder. These gave an average yield of 43.4 per cent of iron. Several furnaces depend entirely
upon the brown hematites, which showed percentages of 48.6, 43.3, and 41.4 of iron, respectively.

Local brown hematite (bog ores) and magnetite from British Columbia were used in the Washington blagt
furnace, the latter yielding G4 per cent of iron when roasted.

West Virginia obtains all of the ore for its furnaces from the Lake Superior district and Missouri, with the
exception of some local brown hematite and carbonate ores, a small amount of magnetite, and mill ¢inder. This
raises the average close to 60 per cent of iron.

Wisconsin’s blast furnaces also draw their supply from the Lake Superior distriet, and with the exception of
some mill cinder, local red and brown hematites, these were the only ores used, the average yield for the state
being 57.2 per cent of iron.

The above averages are presented as indicating the general character of iron ores used in the localities
mentioned during the year 1889, but constant changes in mixtures of ores and the introduction of supplies from
sonrces heretofore untried may materially change the figures given. The furnaces which depend wpon and have in
reserve large quantities of local ores, or those built to rely npon certain ores brought to themw over long distances,
will probably show the least change.

BENEFICIATING AND CONCENTRATING IRON ORE.

The figures given in this report are for the ores as shipped to consumers, and therefore the actual amount mined
aggregates considerably greater than the tonnage named, because in a nwanber of instances the ores are treated at the
mines to enrich them. Thus most of the carbonate ores which are produced are roasted at or close to the mines to
drive off the carbonic acid. Some of the sulphurous ores arve similarly treated, but as a rule those which carey
sufficient sulphur to require roasting are delivered to blast farnaces or other consumers as mined, and the roasting
is done at the point of consumption. Limited amounts of brown hematites are also roasted to facilitate crushing:
Iumps, or to drive off an excess of water. Most of the mines which produce brown hematite are equipped with
washing appliances for removing the clay, sand, ete, from the ores, so that the material is shipped to the
furnaces comparatively {ree from these objectionable featuras, which decrease the value of tho ore, Jigs are
cmployed to a limited extent to cleanse some of the red hematites and magnetites, and in Missouri lean specular
ores or old dumps are hydranlicked before the material iy jigged. o

The year 1889 marked a revival in magnetic concentration, whereby ores carrying smaller percentages of iron
than would pay for their exploitation and shipment, or iron ores which have an excoss of plhiosphorus, as apatite, o
of sulphur in the shape of pyrites, are granulated and passed over variods forms of apparatuges, in. which are:
currents of electricity or fixed magnets to attract the magnetic material, allowing the nonmagnetic to pass away 4§
tailings. This revival in 1889 was confined largely to the construction and equipment of plants for treating oves:
on a liberal scale or experiments with various machines under different conditions. As a result of this the amount
of such ore produced was small, but subsequently the completion of plants, aggregating a cost of over $500,000;
their operation and the results of experiments made this feature an important one, and one which will probably grow .
with each year. The amount of iron ore which was prepared and passed through water jigs or magnetie separators -
in 1889 amounted to 95,425 long tons. This does not include red or brown hematite ores which were washed or
hiydraulicked, or any sulphurous or carbonate iron ores which were roasted at the mines where they were produced,
nor does it include ore which had been cobbed or sorted at mines by hand.

COMPARISONS WITH THE TENTH CENSUS.

Comparing the returns for the census year ended December 31, 1889, with those of the census year 1880, it is
found that 7,120,362 long tons of ore were mined in 1880, valued ab $23,156,957, while the census year 1889 shows
an output of 14,518,041 long tons, valued at $33,351,978, an increasc of 7 ,397,679 long tons, or 103.89 per cent, over
the production of 1880, and an augmented value at the mines of $10,195,021, or 44.03 per cent. :

The average value per ton of iron ore at the mines, excluding interest on invested capital, has been reduced
from $3.25 per long ton in 1880 to $2.30 per ton in 1889. This is due to the increased average output for mining
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operation, and in a number of instances to the consolidation of several mines which have been grouped under one
management, thus reducing the cost of superintendence, office force, administration, ete. 0m~uur¢mgrmg thé @‘:rw;
improved machinery, systematic and advanced methods of mining to meet the keener (:()illi)(‘ﬁﬂ(!ﬁ reﬁmtjn fw;
lower freight rates, improved facilities, such as shipping and receiving docks and special V(Mlﬁ Or CATS Eﬁilt f;;}.r
ore handling and transportation. The cost of mining large quantities of ore and new developments in mmm of fgkm
gouthern states also contributed to the diminution of the average value at the mines, o -

Tron ore was obtained from 23 states in 1880, and all of these, with the exception of Indiana and Vermont, were
producers as reported to the Eleventh Census. To the states which mined ore as reported to the Tenth (g(msm
there are added Colorado, Idaho, Minnesota, Montana, New Mexico, Utah, and Washington as new produacers mr
the Eleventh Census. Of these, Colorado and Minnesota were the only states which contributed laxrgﬂly tb tlm
output of 1889. California produced iron ores between the years 1880 and 1889, but none was reported in mth@r of
the years named. The states which have augmented the output of iron ore, including the new producers mantumml
and those which show decreased production, and the percentages of such inerease or decrease, are as follows:

STATES AND TERRITORIES WITH AN INCREASED PRODUCT OF IRON ORE AT THE ELEVENTH CEXBUS,

{Long tons.]

| Percent- || o o i
STATES AND TERRITORIES, 1889, : 1880, cageof |l BTATES AND TERRITURIES, | 1859, 1588, 4 P@mﬁ”
H increase, ‘ 1 :
N ' N | :
N . 4 B &
ATBDAING -« eemeee s ne e eemeeeaeas LOT0819 | 71,139 | BT || New Mexico and Ttah (@) .....oconeon. R SOV TS
Col0rado (@) e eeeememrrnennennn. 109,188 [.oeoeieninehieiie D ONEW YOI e eae e arinann DLMLET . LB | wm
Georgia and North Carolina ... 8,145 | 84581 | 205.19 || Oregonand Washington. ...... ... . Mmus | B625 1 mmm
Idaho and Montana (@) -...... 24,072 e | Tennesses ..ovomeeevreminnariann, | 4T, 2% ! W | en
KentueKy «ooeerevannennnennn. 77,487 57,865 | 38.91 || TEXBS crmemmnnernnrernimnanenaneenans 18,066 T A P
Michigan ........ 5, 856, i ; 1,640,814 | 256.91 || Virginia and West Virginia . [28 8- BT, 448 ﬁ .
Minnesota (a) 884,508 1oeuaeerieniteinns | WISOREIN e meesevenainenen e aeennnn L s w600 | 2105
! 1 i : i
a Not reported at the Tenth Census as producing iron ore. b For Oregon only; Washington not reported as s prodocer st the Tenth () 3
STATES WITH A DECREASED OUTPUT OF IRON ORE AT THE ELEVENTH CENSUR.
[Long tons.]
I ! ; I
! Percent- . ‘ i Percent
STATES, ; 1889, f 1880. ageof | BTATES. 1888, | 1550, g ot
| | decrease. ‘ ! DTy,
' 1 H
| ! | =) ‘ i
Connecticunt, Maine, and Massachusetts. . . .’ 88, 251 f 92, 549 4.684 Ii NeW JeTBOY «nenr eenecaacnacrcreeneanne ! i R, 55
Delaware and Maryland ’ 20, 127, 102 76. 88 l] (43131 JOO OSSR ! X
458 |.eo....... ’; Pennsylvania ... .- | o @
344, 819 2,04 || Vermont(a)......... P ; N DS
! Il i :

a No report on iron ore mined was made for this state at the Eleventh Census.

COMPARISON OF THE IRON ORE PRODUCT WITH OTHER CENSUS REPORTS.

An examination of the iron ore product of various states as reported at the censuses of 1880 and 1889 emphasizes
the changes due to improved transportation facilities, larger smelting plants, and a development of the iren-ore
industry in keeping with national advancement. This may be further illustrated by a-table in which the varions
states are placed in their order of prominence as producers of iron ore in the Seventh, Bighth, Ninth, Tenth, and
Eleventh Censuses. Up to 1850 little iron ore was transported except for such distances as conld be conveniently
covered by wagons. The blast furnaces and forges, depending chiefly on charcoal for fuel, were located close to
their supplies of raw material.

The advance in the use of mineral fuel encouraged the erection of iron works at mere convenient eenters, bat
generally near ore deposits or within reach of them by water transportation; but in the subsequent development
of the industry iron works were constructed where raw materials conld be assembled advantageously and market
facilities also secured. The report of 1870 indicated the growing use of railroads, which was greatly increased,
as shown by the report of 1880, and the rank exhibited by the returns of 1889 illustrates to what an extent the
appreciation of market facilities and the charaeter of the ore have influenced consumers. In late years the growth
of the bessemer steel industry and the demand of large blast furnace plants for quantities of ore are res wmsible
for the exploitation of numerous iron-ore mines on a scale not previously attempted, and the transportation of vast
volumes of mineral over great distances.

The table following gives the rank of states as producers of iron ore in the census years 1850, 1860, 1570, 1850,
and 1889. 2 states produced over 100,000 long tons of iron ore in 1850. This rumber was inereased to 5 stwmm? Mi‘n
1860, to 7 in 1870, to 9 in 1880, and to13in1889. 1 state exceeded 500,000 tons in 1850 and 1860, 2in 1870, 4 in 1880,
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and 6 in 1889, Pennsylvania is the only state reported as reaching an output exceeding 1,000,000 tons until 1880,
when 3 states exceeded this amount,and in 1889 4 states were numbered among the ngqam producers.  Tn 1870 and
1880 Pennsylvania reported about 2,000,000 tons,but in-1889 fell below that figure. .111 the Iatter yoar Michipan
produced nearly 6,000,000 tons. In the censusreports for 1850, 1860, and 1870 the statisties of the production of iroy
ore were obtained largely from reports made by the various blast furnaces as to the amount of ore consumed 5 the
tables did not specify in what states the ore was produced, but merely gave the amounts reported as being used by
blast furnaces. It was, however, deemed advisable, except where reliable local statistics were accessible, to use the
data as given in previous census reports, although in several instances states are evidently placed in positions difterent
from that which they should actually assume as producers ot iron ores, particularly in the Ninth Census,  As frgn
ores were used elsewhere than at blast furnaces, the error can not bo correeted by states, for the record shows that
the blast furnaces in 1860 used 2,309,975 short tons, and, in addition, 908,300 short tons were produced by mining
companies, making a total of 3,218,275 short tons, hut no distribution of the ove to points of production ix mentioneq,

RANK OF STATES AS PRODUCERS OF IRON ORES IN TIHE CIENSUS YIARS.

1850. 4 1860 1870, 1880, 1889,
1 Pennsylvania, E 1 Penngylvania, ot L Penusylvanin, 11 Pennsylvania. . 1 Michigan,
AR 1__‘_‘2_:}/_1}91"1_1;:931_.._"____ |12 Michigan, 2 Alabama,
3 Maryland. E 3 Noew York, 3 Ohio. o o8 NewYork, . % Pennnylvanda,
4 Tennessee. | 4 Now Jersay. 4 Now York, L AROW OO, [ 4 New Yok, "
5 Kontucky. i 5 Michigam, 5 Maryland. 6 Ohdo, | B Minnosota, "7 T 0
6 Virginia, 6 Kentucky. ; 6 Kentnoky. 6 Missouri. I '}V isconnin,
7 Neow Jersey. 7 Maryland. 7 Missonrt. 7 Alabuma, T g 800, 000
"8 New York. i 8 Tennessen. T8 Now d ;3;‘553'- """""""""""""""" E 8 Virginin. 8 Tonnosson.
9 Missquri, ") Mussaolaetts, |9 Tennoaseo, L0 Muylend, .9 New Toraey,
10 Conneecticut. 10 Missouri, 10 Indiemn, T 10 Tennonroo. 110 Missony,
11 Massachusetts. 11 Virginia, 11 Wisconsin. 13 Georgia, | 11 Ohio.
12 Vermont. 12 Connecticut, 12 Virginia. 12 Koentueky, 12 Qoorgla,
13 TNinois. 13 'Wisconsin, 18 Connecticnt. 12 Massaohuroebts, ! 'lﬂu(lll“l.()yl"l'i'.v(‘lo.w e e 100, 000
14 Indiana. 14 Tilinois. 14 West Viginia. .34 Wost Visginin, .| 2 Kenbaeky, 77T
15 Georgia. 15 Alabama. 15 Massnchusetts. 156 "Wisconsin, 16 Massnoehusetis, P
16 Wisconsin. 16 Vermont, 18 Alabamn, 168 Comoectiont, 10 Now Moxico,
17 Maine. 17 Georgla, 17 North Carolina, 17 Oregon, 17 Conneotiouwt,
18 Michigan, 18 Indiana. 18 Vormont. 18 Mauine, 18 Maryland,
19 Alabama, 10 Goorgia, 19 Texaa, 10 Oregon,
20 North Carolina, 20 Minsiasippl, 20 North Carolina, 20 Moutaua,
21 New Hampshire. 21 Bowth Carolina. 21 Delpware, 21 Wont Virginia,
) 22 Varmont, 28 Toxnu,
23 Indiann, 20 Malne,
2 North Carolina,
26 Ttah,
26 Delaware,
27 Tdnho.
98 Washington.

CAPITAL,

The total value of the iron-ore mines in the United States December 31, 1889, was $109,766,199, as ug;n.ixisf .
© $61,782,287 invested in 1880 in regular mining establishments, an increase of 847 ,983,012, or 77.67 per cent, divided
as follows: ' f'

TOTAL VALUE OF THE IRON-ORE MINES IN THEL UNTTED STATES,

TTEMSE, 1889, 1880,

$01, 782, 287

78, 474, BBL | 48,974, 149

Buildlings ond AXEUTO8 . ovvvvevieiiirnvrnenevannnan 7, 078, 520 ,
Tools, implements, live stock, machinery, oto. ..., ... 8, 045, B4b } K, 067, 876

Cash and stock on hand........ N 14, 72, 263 4, B0, 703

The state of Michigan has advanced from second place in 1880, with a total veported capital of $1 7;496,77& t0
first position in 1889, with an imvestment of $41,958,671, an increase of $24,461,796, or ne.n,i'ly 140 por cent. The
Iron-ore mines of Michigan therefore reprasent 38.23 per cent of the total capital employed in iron-ore mining in
the United States, subdivided as shown in the table on the following page. ' |
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VALUE OF IRON-ORE MINES IN MICHIGAN.

ITEMS. ' 1549, 180, |
! e [
! ", ! :
! 8 £4]1, 008,571 ' 17,496,775
§LATE e e CoomsnTR 1z
l Buildings and fixtures .. .o..ocoviiiiiiiiiiiiiaa . i 2,818,107, . :
l Tools, implements, live stock, machinery, ete........ . 3,738.4105: 7 ol

Cash and stock on hand .o cereueeecinnrvenanennenn-. ! R, 374.322 . 2,254,599

Pennsylvania oceupies second place, with a valuation of $16,249,313, or 14.80 per cent of the total, a decrease of
81,372,388, or 7.79 per cent from the 1880 valuation of 17,621,701, when it occupied first place,

New York follows next, having the same relative rank as in 1880, with 812,489,481, or 11.38 per cent of the total
valuation for the United States, an increase in capital of $4,226,342, or 51,15 per cent,

Minnesota, which produced no ore in 1880, Alabama, Missouri, and Wisconsin follow in the order named, the
last 3 occupying, respectively, ninth, fifth, and fourteenth places in 1880.

The valnation of the iron-ore inines of the above 7 states as reported is 93,422,218, or 83.11 per cent of the total
capital invested in ore mining in 1889,

The following table shows, by states and territories, the amount and distribution of capital invested in iron-ure
mining in the year 1889, as reported by the various individuals, firms, or companies to the Census Office:

CAPITAL INVESTED IN IRON-ORE MINING IN 1889, BY STATES AND TERRITORIES.

T

i § i }

i | ' i Tools, mple- |
STATES AND TERRITORIES, Total. |  Land. | a,ﬁ,“f}ﬁf‘;ﬁ;_% m‘ zln:? g.mgk“,i“g’fm, E&m
; { chinery, etx. | ney in LS.
- i E ; ‘ i

O T L PP , $109, 766, 199 i 78, 474, 881 | $7.673,520 © 45,045,645 | $15,572,25 $61, 782, 287
ATADRIIL e ee e e e e e e et amn e e eannaeas 1 5044906 i+ 4,268,645 | 308.713 362,548 | 297, 080 599, 42
COlOTAAD. « oo cmme e sesini v e reecc e ee ‘ 2,480,446 | 2,241,072 | 69, 015 ZETE RN 'R 3 NN
Connecticut, Maine, and Massachusetts Wi 551,365 322,240 3 97,743 ' 66,163 | B85, 219 TUE, B0
Delaware and Margland - .. eveeeooemcnaneaarneaamneeneenrsrans N 855,074 226,075 | 35,500 65, 450 1 a1, 049 za8, 814
Georgia and North Caroling . coe. e ueernrmeeasreomernearanarenseans 1,834, 434 b 280,430 | 184,148 | 140422 80, 43¢ 184,225
Tdaho and Montana . . . ao,em0 ! 301,500 | 460 | nmo 25,429 |ooeereniiinn
KeOEUCKY vausnnraareovnnessssaencocerensiseersamaneasaraacissnssraares 405,868 | 302,201 ! 23,487 ; 18,712 g 63, 718 X ]
Michigan ... 41,958,571 |, 27,092,732 | 2,819.107 | 3,732,410 | E, 374,322 17, 498, 775
Minnesota ... 8,481,282 | 4,280,000 |  526.504 © 451004 | B222.8T4 |eeeeoo..
Missouri..... 4,613,886 © 3,531,817 ° 95,560 : 17835 807, 675 5,508, 556
New Jerssy..eeeerseacannn 8,168,801 2,180,380 184, 564 . 348,544 444, 003 6. 261, 761
New Mexico and Utah.eeooaiaaeanan, ——- .. 152,000 ! 139, 000 1 2. 500 2, 500 i 2000 {ooeciiiiniannas
New York ceaes 12,489,481 0,083,455 | 1,803.982 {  ©980.36¢ 201, 680 8 263, 139
[0} 1 R e 1,313,918 917,085 185.375 | 84,875 194,833 1.288,7%
- Oregon and Washington .....cccoeoocoieoec - - 86,285 | 58, 630 ]| 8,388 | 10,408 ! 3, 850 18,975
PennayIvARIE o comerneeeee e - .. 16,249,313 | 14,812,857 57,010 | 639,427 259, 519 7,621, 71
' Tennessee ..... -- oeee . 1,807, B85 1,804,774 185,814 | 254, 206 ; 64, €01 473, 920
TOXAR « mceemseanseancaoreannnarasessscrsuoenamsscuomsmamens .- 51,478 5 45,500 l..ieieieeeons ; 2,620 | 58 L.
R T (L P PSIPPPPOPRINS i . l!...;.}...... o, 000
“Virginia aud West Virginia ... ! b 2,881,441 567,544 953,185 203, 069 1,024 B35
YW IBCODBITL +eememerermeenacmmccmemeamesaasmamossremnnnass s eostosion ! ,v: 3,229,007 262,609 | 340, 963 i 581. 418 186, (e

, The inquiry concerning the capital invested in iron-ore mines has presented diﬂicul@as which made it practically
impossible in many cases to obtain valuations on the basis of the questions presented in the sﬁheduleﬂ prepi:;red. by
the Census Office. In the Lake Superior region a large proportion of the mines are leased, and in oth.er dlst‘mcts
mines are worked under leases, a stipulated sum per ton, with a minimum yearly royalty provision, being paid to
the owners of the fee. The lessor in a majority of instances owns tracts of greater or less extent as yet unpf‘oved.,
of which the mines occupy but a limited portion. Some of the large deposits in other se?ctions have been in the
‘hands of the present owners for a number of years, and have grown from sm?xll operations to great entqrpmses.
uring this time no actual appraisement of values has been made, as the properties have n9t been offered for_ sale,
or have propositions of purchase been entertained. In these instances the assessors’ valuation gave an approximate
is for formulating an estimate. ‘ ' .

- AT ;fmgaer of irg(;n-ore mines are connected with blast furnace plants, and the properties are valued as entire
fenterprises, no division of the capitalization being attempted by th_e owners. Other properties have,. the c;;'e
distributed over large areas, from which it is won by stripping or ‘r')er'lchmg, and in some of these the value 11 gda,rltﬁ v
.dependent upon a deposit of coal lying close to the iron ore. Slmﬂarly: the timber upon some areas worl oY

ron ore affects the valuation. An attempt has been made, where valuations conld not be reported, to arrive gt a
basis of estimate by using the rate of tax assessment, or by caqu]ating: a,.va_lue by capltallzlpg an assumeggg royaé;:y,
1ecessarily depending upon the location and character of the ore, multiplied by the product for the year 1889, This
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explanation will indicate that the capital invested, as reported in the table, is considerably less than that actually
employed in the mining of iron ore, but it is as close an approximation as can be made.

The total capital as given in this report does not include the cost of shipping and receiving docks, built and
maintained solely for handling iron ores, nor the equipment of locomotives, cars, and tram roads, or of steam vessels
which are devoted exclusively to the iron-ore trade. Exceptions are made in a few cases where the handling facilities
are within the property actually exploited. Mention of the ore docks, ete., and notes of some of the railway
equipment appear under the head of ¢ Transportation and handling iron ores,” page 26.

An instance of liberal expenditure for the development of iron-ore mines is in the construction and equipment
of a standard gauge railroad from Lake Superior for 70 miles through an uninhabited country in Minnesota ‘to the
deposit of iron ore near Lake Vermilion, and the subsequent extension of this road 30 miles to other deposits, The
equipment of cars, docks, ete., mentioned under the subhead of “Shipping docks”, the locomotives, the buildings, and
the entire expenditure for locating and constructing this railroad were solely for the purpose of developing the iron-ore
mines, and the handling of iron ore to-day represents the business done by this line of transportation. Millions of
dollars returned in the census figures of railway and vessel transportation, and also for workmenw’s homes, could with
propriety be added to the capital demanded for the iron-ore mining industry.

LABOR AND WAGES,

Returns show that the mining of iron ore gave continuous employment directly to 38,227 persons engaged in or
immediately at the mines, an increase of 6,659 men, or 20.71 per cent, over the Tenth Census, when the number
was 31,668 engaged in work connected with breaking down, raising, and delivering the ore in cars or carts or on
stock piles at the mines. This force in 1889 was divided as follows: 1,366 foremen (680 employed above and 686
below ground), 2,079 mechanics, 12,432 miners, 21,010 laborers (14,531 above and 6,479 below ground), 820 boys
(709 being employed above and 111 below ground), and 520 men in offices. Omitting the latter, the total number
actually employed in handling the ore was 37,707, and the amount paid in wages direct to miners and mining
contractors reached a total of $15,458,118. This shows an average earning capacity for each man so employed of
$400,95 per annum, including the contractors’ profits and the additional pay allowed to foremen. This is an increase

over the figures for 1880 of $101.01 per annum, or 32.7 per cent, which is due principally to the fact that a larger .

number of the mines are now wrounght under ground, permitting the men to be constantly employed throughout the
year and demanding better skill.

Allowing for Bundays and holidays, necessary stoppages of machinery for repairs, and for personal loss of time
by employés by reason of illness, ete., it is found in practice that in the trades or employments where continuous
labor is possible in protected Duildings or mines full time approximates 24 days per month or 288 days per annum,
The average total days worked by employés in mining iron ore during the year 1889 amounted to 247 per annum,
notwithstanding thatin open pit mining operations are largely suspended during inclement weather, and at some of
the underground mines the working force is considerably reduced during the winter months, as the ove is stocked.
The number of individuals who obtained employment in iron-ore mines exceeded the figures given, as the inquiries
covering the labor in mining was formulated as follows: average number employed, average wages per day, and
average number of days worked per year; otherwise the total number of employés would have been much greater.

The compensation paid the 520 persons employed in offices at the mines amounted in the aggregate to $529,043,
an average annual earning of $1,017.39. The office force above mentioned does notinclude officers, agents, or employés

connected with general offices at commercial centers, where accounts are kept or sales and collections made, nor does.

it include the ore samplers or ingpectors employed at shipping or distributing points, The inquiry as to labor and
wages does not extend beyond the working force at the mine.

The following statement shows the expenditure per ton of iron ore won for labor above and below ground in 1889
at the mines in the various states and territories, not including the compensation paid officers or office attend'mts,
but including contractors’ profits:

AVERAGE EXPENDITURES FOR WAGES PER LONG TON OF IRON ORE.

The United States ... .eeverceee cmecrevecneannannn $1,06 IASHOWPL .« cee s e e e e e e ee e cme eann e caenaens $0.07
— New JOI8eY .o e coie e amecce e e e eeeaneeaaee LTL

AlADAMA « ot ee wann e rmmme e i aat pma e e 0.69 NewMexmoandUtah ..................................... 1,22
COlOTAMD. uvn veme ceme e cneneeensenaannemnneanancannanes 2,48 New YOrk .o e i i it iies ceneceveemeeceeenneeanae LOD
Connecticut, Maine, andMasqewthofrq rnecaeeeeeaaes 1,82 L0 ) 1T YRR O |
. Delaware and Margland .o ... . il 1,65 Oregon and Wa,shmgton e et e cmeeaeenmeeaeenaa. L20
Feorgia and North Carolina....... ... ooocoooooooon 071 Pennsylvanio . cuee aoeecoan ooy i cee e cieenee caee e, 07D
Idaho and Montan. .. ..oe e orme i e e e, 2,21 Y LTy IO | B |
KOnbueKY wnen ee e ceie e e e e e et 0.87 TRORAS « e mee e e e e e e e aee cr e e e e e aane s 0.91
Michigan . ... .ot ciiieeeeeae. 1,18 Virginia and West Virginia. oo 109
B S 7 LSRR S 1 Wiseonsin «oveoowecoen il e e e s 1.09

It will be seen that the lowest expenditure for labor per ton of ore at the mines was in the states of Alabama and
Georgia and North Carolina, where it amounted to 69 and 71 cents per ton, respectively, due to large open workings
and modern and systematic systems of mining, and in Alabama and Georgia to the soft character of the ore, ete.

'
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L X omes from the Cornwall ore hills, where the soft
' assist in reducing the average co labor employed in mining
for the entire state to 75 cents per long ton. The expense of minigflg the hardéLakeggé);&r?Z: t:ri»;n?:ﬂgeﬁ iﬁl&iﬁﬁﬁ
in the state of Michi gan, where $1.19 was expended for wages at the mines per ton of ore won. The cost in Colorado.
Idaho, and Montana is due to the higher rates of v rages prevailing in those states and the small amount of ore W(mz

In the New England states, New Jersey, Ohio, Delaware, and Maryland the exploitation of old Wt)r‘kiﬁgﬁ or of
sca;ttere.d deposi.ts causes a high cost per ton for wages. The use of improved machinery and the iwminmixiaﬁ% of
large mines assist in reducing the cost for labor in Wisconsin, Minnesota, Alabama, New York, and other states
and the partial employment of convicts in Tennessee, Texas, and Georgia affects the ﬁgures for these states. ’

In order to obtain the average wages paid the men in the different classes and the average number of days
which they worked during the year, the average number of each class of men employed in each mine was multip]iéd
by the average number of days worked during the year at that mine, thus giving the total number of days made by
each of the different classes of men. These products, multiplied by the average wages per day paid to each class at
the various mines, gave the total amount of wages earned. Adding the totals for the different mines and classes
gave the grand total for each state or district, and dividing the total number of days worked by each class by the
total number of workmen in the subdivision gave the average number of days made by each workman in that class
during the year, and the total number of days worked divided into the calculated wages gave very closely the average
wages paid to each man per day.

In this manner it has been possible to caleulate the average wages and the average number of days worked by
each class for the various states, and also the average for the United States. Tables are appended whieh will be
found to agree closely with the amounts actually paid to the various work men and eontractors, any differences being
due to the fact that, where a large number of men are employed at varions wages and for different times, it is
impossible to have the calculated and actual wages paid agree exactly, and also becanse a certain amomntmpm@mﬁmg
contractors’ profit is notrincluded in the average wages. '

The 680 foremen above ground received wages averaging from $1.25 per day in Kentucky to $4.88 per day in
Colorado, the mean for the United States being $2.40, and the average number of days during the year which they
worked 258. The total calculated wages which they received amounted to $421,610. The mechanics” wages varied
from $0.50 per day in Texas, where convict labor was employed, to $3.86 per day in Colorado, the average

In Pennsylvania one-half of the iron ore credited to the state e
character of the magnetite and its accessibility

for the entire country being $1.90, and the average number of days worked during the year 274, The total caleulated
wages which were received by mechanics during the year 1889 was $1,080,406. The average wages received by the
14,531 laborers employed above ground was $1.29, ranging from $0.53 in Texas to $3.50 in New Mexico and Utah,
These laborers worked on an average 228 days during the year, and received a total compensation of 84,277,199, The
709 boys under 16 years of age received a total compensation of $97,279, and worked 221 days during the year.

They therefore received an average of $0.62 per day, the wages varying from $0.49 in Missouri to $2 in Colorads.

EMPLOYES AT IRON-ORE MINES IN 1889.

ABOVE GROUND,
Total
number '
employés] Foremen and overseers. Mechanies. Laborers. Boys nader 16 years.
BTATES AND TERRITORIES. Al o“l'e Total (} e
A number g
below ! .} Aver- | Average | Aver- | Average! a1 Aver-
ground, plﬁ’,f‘és, blgr“:;‘n age |number b}grn:!‘; age | nnmber baru;;!— age
| loyed. wages | of days ployed. wages | of days| ployed, WA
1 b iper day.| worked. perday.; workéed. iperday.
T R 37,707 { 17,999 60 $2.40 | 288 2,079 sLe0)  om M4 mf m%g .
ALBDAMA. - oevvemeeencannneaeneeeannniee 3,081 . 1,762 Bl 236 - 259 79 Lpsl ' \
ColoTRAO « 1 eeeecaecescaeececeanens 391 143 14 4.88
Connecticut, Maine, and Massachusetts. 424 183 8| 24, M| 26 165, . BB, I LBE BT eecaeniien s
Delaware and Maryland «.oooveovvnnnnn E 3 232 10 1.52
Goorgia and North Carolina. .-.... 675 41, 193]
Tdaho and Montana. ....cco.ioon. 70 5 315
Eentucky 875 5 1.25
Michigan ... 4,081 }i 47| 2.98 289
AR08+ eeoeiemneeee oo emamnmeone me| | w7l
Mis80UTTcm e e annes s | 373 o 210 297
New Jersey : 492 % 261 308
New Mexico and Utah...........o._... 12 2 875 B0 Looecndernaans S ocfoecinns -
............................. i 1,348 || 50| 244 206 | 257 | 168 126 g b 284
' 812 36| L9324 42 L 1o, 188 9 050 154
' i i :
Oregon and Washington............... 12 1] 450 273 4 350 24, Je et E
Pennsylvania.cceeneeemncoceeaionian.s! ‘3,038 110 L.69 241 13 L7 : 1.14 | 214 17 6.58 mﬁ
TENNESSOE veemcmemanenocnvannnn ! L313‘ | 3‘2 2,15 258 “ 31 1.92 257 & 1,2 1.45 ; 0nr & 8. 58 245
i T 87 || 2] 299 170 2] 030 224 g2 0l = 1 50 &
Virginia and West Virginia . - | 1,666 | -] 188 210 74 1. 65 183 0 1,402 102 51 184 . 2,52 145
WARCODSHR . 0o e eemmemaeanammnnennen] 553 s 277 el 1B ’ 2o9| s g2, 18 | 5 1 265
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EMPLOYES AT IRON-ORE MINES IN 1889—Continued.

BELOW GROUND.
Foremen. and overseers. Miners. Laborers. . Boys under 16 years,
STATES AND TERRITORIES, Total ot
number o rap. e K . rorap rap. .
i | (| Mo | S e o | e e | S e
Dployed. \vz}gles of (11:{1,))? Dloyed. wr'l;i,'esy o 0; ]a:g e; ployed. \Vf‘l «s’ o (‘ ]nvi; ployed, w f‘l/.':uS' of days
per day.| worked. perduy. [ w d. porday.|worked, perday.| worked,
. — | B A
B RO 19, 708 636 | $2.46 983 || 12,432 | $1.01 201 || 6,470 | $1.60 [ * 261 111 | $0. 82 216
ATDAMA. oot ea e e e e 1,810 81 .95 e || 598|102 (45 706 147 256 1 ee| 1w
Colorado . .oien i e i eaae s 248 11 3,99 283 205 3.00 U8 20 2,68 208 3 1. 69 129
Connecticut, Maine, and Massaehusetts ... ooeeeeo.. 241 8 2.13 256 103 1.40 2567 40 1.33 B P
Delaware and Maryland .o oveereeeemeonoceeeeres loveeeandlocecon oo e O | N AU
Georgia and North Carolina . [ 105 3 2,12 308 10 1,20 202 a1 0. 68 207 1 0. 40 244
Idaho and Montana.........

Kentucky ..... PP .
MACBIgAD o enen e 304 2,68 201 5, 341 2.23 274 3,109 1.78 @72 28 1.17 o7
MINNESObE « - v e ¢ 37 3.00 206 408 2,55 258 478 1.06 RN | NP R A
B T3 Y { 17 2.16 284 238 1,58 2085 74 1.36 236 5 0. 45 276
Now Jersey....oooo._. 68 1.00 205 044 1.39 268 358 1.2 280 15 0. 68 988
Now Mexico and Utahi..cooveeriiricnirnnnmeaenaa | 8350 coiiioaeoadeoiot 35 3.50 200 [oowunnn S | I P
New York..oovveonnat. P 71 2,15 280 1,085 1.47 278 623 1,37 201 5 0.79 106
L0 1 1 9 1.95 222 074 1,25 192 60 1.26 101 25 0. 51 100
Oregon and Washington. . F]: 70 | RN I eevans 35 2,56 223 2 R A | O D SO
PennsyIvanit v e 1,832 41 1.47 224 1,065 1.39 280 216 1.12 27 10 0. 90 300
TENTOSECEO o v orocwmnesvrrvesnanermasamaneneransnnnn 202 5 3,04 214 176 1.20 204 20 1,00 288 1 1, 00 200
B N3 &1 DU N ORI MR NP | ORI PO JUPRpORNN | PRSP PUPRD G QPP ) R DR O | D R DY
Virginia and West Virginia . ...o.coooooiciiin 710 43 174 252 514 1.18 252 201 1,00 174 12 0, 50 262
Y 2 T 10100 T3 | U . [ 1, 264 59 2,60 304 810 2,00 278 380 1.81 251 5 1. 14 210

The number of foremen or overseers working under ground was 686, although at a number of mines foremen had
direct charge both above and below ground, proportionate time being charged to each. They received in wages a total of
$476,233, working on an average 282 days per year, and earned 82.46 per day. The highest average wages were paid in
Colorado, viz, $3.99 per day, and the lowest in Pennsylvania, $1.67 per day. The 12,432 miners received $6,189,308
for their labor during the year, an average per man of $1.91 per day during the days worked, viz, 261, The wages
ranged from $3.50 in New Mexico and Utah to $#1.13 in Virginia and West Virginia. The highest wages paid laborers
under ground was in Colorado, $2.68 per day, and the lowest in Georgia and North Carolina, $0.68 per day. In Georgia,
however, some convict labor was employed, reducing the general average for the state. The 6,479 laborers under
ground received as wages $2,716,424, working on an average 261 days per year, and earned an average of $1.60 per
day. The 111 boys under ground received $19,617, working on an average 216 days and earning $0.82 per day.

Michigan, as the largest producer, requires the services of the greatest nwumber of persons, viz, 13,120, or 34,32
per cent of all the employés at the iron-ore mines in the United States; Pennsylvania follows with 4,410 employés,
or 11.54 per cent; New York ranks third, its iron-ore mining industry giving employment to 3,178 persons, or 8.51
per cent of the total number of employés, and Alabama occupies fourth place, which state reported a total of 3,122
employés, or 8,17 per cent. These 4 states had 23,330 persons, or 62.34 per cent of the total employed in their
iron-ore mines. Omitting the office force, the same relative positions are held by the states named.

The number of persons employed above and below ground, that is, in actual mining, divided into the tons of
iron ore produced in some of the important states, furnishes the data for the following table: ‘

TONS OF IRON ORE PRODUCED PER EMPLOYE IN 1889,
[Long tons.]

Number of . . Number of
seaa. Ampuo | ompioyte, | “eren”| Ampuntarer| enplogte | s G
low grgnnd, ployé. low ground. ployé,

The United States ............... 14,518, 041, 37,707 385. 02 Virginia and West Virginia ........... 511, 266 2,436 209. 87
) - == TOINCHROE -« - e meeeeremeevensnae - 473, 204 1,516 312.41
Michigan 5,856, 169 12,047 462.32 New Jorsey.cucnesnrrinsciunnmensanacns 415, 510 1,872 221,08
Alabamn 1,570, 81 8,081 | 509.88 | npigequri .| 265,718 708 316,31
Pennsylvania..ei-vne. M eenn s 1, 560, 234 4,870 357, 08 Georgin and North Carolina .. . 258, 146 780 880,96
LR TR 1,247, 537 3,132 808.82 || onio O Y 1,610 167,96
MINREREHL o sucnsns o 864, 608 LTS 49200 1 Golorado......... verereieennnenen| 100,136 gL | 212

Wisconsin ceavannennanarienaiin [ 837, 309 1,817 460, 87 X
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Alabant}a returns the largest output per employé per annum, Minnesota, Wisconsin, Michigan, New York, Missouri
Pennsylvania, Georgia and North Carolina, Tennessee, Colorado, New Jersey, Virginia and West Virgini@ auri
Ohio following in the order named. The preceding table emphasizes the inﬂuerhxces which large mines and impri(,rved
mining appliances exert upon the labor requisite, and also shows the advantages which some of the newer developed
sections have in mining iron ore at low cost. '

SUPPLIES AND OTHER EXPENDITURES,

The supplies and materials for mining iron ore were generally furnished by the owners or lessees of minesg
but in some cases the amounts so expended could not be learned, as powder, fuel, tools, ete., were furnished b@t
contractors, whose work had been completed and who were not accessible. A total of $~i,998,988, or 34 cents per
ton of iron ore mined, represents the average cost of supplies and materials per ton of iron ore won, a decrease of
12 cents per ton, or 26.09 per cent, from the figures for the Tenth Census, when the cost was 46 cents per long ton.

In the southern states the prevailing soft character of the ore and moderate depths of the workings reduee
the cost of supplies and materials, while a larger quantity is required for winning the harder ores of the Lake
Superior region, New York, and New Jersey from deeper mines, Thus in Alabama the amount expended for
supplies and materials is but 8 cents per ton, while in Michigan it amounted to 41 cents, in New York 46 cents,
and in New Jersey 76 cents.

Other expenditures reported include taxes and royalties amounting to $3,795,5609. As royalty is ouly paid on a
portion of the ore mined, and as the system of owners charging up a rate per ton against the mine as a sinking fond
does not prevail to any great extent, it would be unfair to form any conclusions as to the average royalties, namely,

50 much per ton on the basis of the reports made.

TOTAL COST OF MINING IRON ORE.

The following table shows the expenditures of all kinds in the production of iron ore in the United States in 1889:

EXPENDITURES AT IRON-ORE MINES IN 1889, BY STATES AND TERRITORIES.

OFFICE FORCE. Amount | Total vatue Total of. |
: Grand | grund ot | P for | “LATELSS| 47 OOEE i
STATES AND TERRITORIES. tofal em- eontraet Y . pem/ ‘ of alk
Number Amount ployés. wages. work dnr- mﬁm‘& tﬁ’?ﬁm *’iw"’m‘
"| of wages. ing 1889, | “ino1ess. | or works. s
L 10N 719 TP 520 $520, 048 38,227 | $14,409,151 i 1,578, 010 | $4, 998, 988 | 93, TH5, 3690 | 424, THL G5R
Alabama 41 47,170 5,122 1,032,892 | 67,822 124, 924 38,680 | 1,287,818
Colorado : 26,425 414 297,297 |veenamoaan 58, 504 o5, 397 581, 128
Connecticut, Maine, and Massachusetts .. 1,200 t 426 161,804 leonenrnunn.. 50, 929 18, M 240, 905
Delaware and Maryland......cocvennnaaes 1,200 ; 233 49,416 400 5, 203 4,436 58, 455+
(Georgia and North Caroling. 14,725 | 796 144, 921 4, 032 46, 004
TARL10 ANA MOTBRTIA < o ce v v scvmmasnsnrancaessmeeaaeeomsvcoonomaansnrns|oanaomenne 83 53,112 |oeeeinenannn 15, 668
Kentucky...... . 7, 500 383 72,456 2, 248 4,000
Michigan ...... 217,283 13,120 6,353, T41 2,402, 443 |
MINNEEOTA «vvnvecmecnsvinnrancncrnmnnres 25,289 1,770 978,483
TN by S GRS IS PP 20, 874 728 1 283, 847
New Jersay........:: 14,440 1,808 568,501 1| A
New Mexico and Utah . 1, 600 48 5, 082 1.2 L8
New York coeeveenenr 8,178 1,087,262 { . 2,050, 461
Lew| senesm| 2479
47 | 31,500 0, K80
a0t U1 141,280 1, 711, 199
1,534 ‘355,888 Al , 508, 84T,
89 12,188 [oocicioiand BET A0 1, 88
Virginia and West Virginia 2,468 | 515, 061 T8 | 18,85 18,452 B8R
WWABCOTIBIIL - oo ceeeemrmvesnsmmemmamamesans sy ssanssnnnsnns 1,840 797,480 148, 865 72,808 1 Y4, 660 1,459, 706

The total cost of the ore mined, as represented by
average cost of £1.71 per ton of ore mined, against $2
The cost similarly determined for each state is set forth
compared with the table on page 16,
with the table on page 18, indicating
supplies and materials. These figures indie

for mining and handling the product of the mines.

cars or carts at the mines,
order of low cost come Texas, $1.05; Tennessee,
In Colorado, for reasons before given, the cost 0

other state.

showing the expen
the quantity of ore won per employé. The
ate the advance made in labor-saving appliances
In the total cost of producing iron ore, and delivering it on
erages less than $1 per tom, viz, 82 cents. Next in
$1.10; Georgia and North Carolina, #1.14.
$3.49, is greater than in any

Alabama is the only state which av
$1.08; Pennsylvania,
f producing one long ton of ore,

schedules returned, aggregates $24,781,658, equivalent to an
21 in 1880, a decrease of 30 cents per, ton, or 22.62 per cent,
in the statement on the following page, which can bhe
diture for labor per ton of iron ore produced, and also
difference includes more than
and improved facilities
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TOTAL COST OF PRODUCING ONE LONG TON OF IRON ORE IN THE VARIOUS STATES AND TERRITORIES,

The United SEates .cve e ccreuicmencccimamacana e $1.71 | MISBOUTT wane oir e e e $1.49
= Now JOI‘BOy.. MmmeemeedeEs MmmmEme mamn e mea - mmaa asan cmmay .
AL oee emee eeem ecee eemmnmamee < nns e cmn s s 0,82 | New Mexico and Utaly « oo ann e oo il
COLOTAAD e ceae ceacccccaananamamamcanan bemausaasenanmans 3.49 New YOI‘k-‘.-----—-----------~------..-....'._._.._,_____:
Connecticut, Maine, and Massachusetts ... ....cveomonaznns 2,78 | ORIO vrvecmmn e mr e et e
Delaware and Maryland . coovoeeniieimmmrcnranrmn e 2.02 Oregon and V\’ushingt(‘m ...................................
Georgia and North Carolina.....o.oaoeeuare coremmronennene 1.14 | Pennsylvanit. .o oo iinn e
A0 AN MONEATI . oo s caes e v e cmen mm e eas e mmmannn 9,00 | TONIICSHCO «an o v wuen cwns mame s ios e e eae cneaaan .,
TentCKY - onee ce o crmmee e e s s 1,80 | TOXIE cuvn eeme cmem mameaaaemmamasen e meeh b mae come e
MACRAZANL - 2 o c ceaemmmseanmeom s mas em s sean anenmo maans 92,07 | Virginin and West Virginda..ooooon oo
DL EIITIES OB e v e en e eeem mmm e mmnmmaee s nneman smmmana s 1,80 | WiISOODBII. caue corm suen cmmemae mere s em cme et et vaaa .,

The costs do not include interest on capital invested, expenses of marketing the ore, or the maintenance of
administrative offices elsewhere than at the mines. . ”
© The figures in the table on page 4 give the total value of the iron vre produect at the mines in the year 1889 ag
$33,351,978, and the table of expenditures shows that the total cost of mining during the same year was $24,781,658
indicating an apparent profit of $8,570,320, or 34.58 per cent of the total expenditure during the year for labor’
supplies and materials, superintendence, incidentals, taxes, etc., and also in some cases royalties. But in additioﬁ :
to these expenses there are interest on capital invested, royalties, cost of betterments, renewals, replacements, and
additions to machinery, fixtures, live stock, general management and offices, sinking fund, ete., to be accounted for,
The apparent profit of $8,570,320 represents 7.81, per cent of the total capital invested, viz, $109,766,199, but
from this apparent profit allowances for depreciation, betterments, general management, ete., must e made; and,
as before mentioned, the total capital reported is Dbelow that actually employed, the average investment in iron-ore
mining will therefore appear to yield less satisfactory results than the figures above given suggest,

POWER USED IN IRON-ORE MINING IN THE UNITED STATES.

The schedules returned from the various active iron-ore mines report a total of 1,109 steam Doilers, with an
aggregate horse power of 57,976. These boilers furnished steam to 1,093 steam. engines, including air comypressors,
hoisting machinery, engines for driving washers, crushers, etc., some of which are of large size.  The steam engines
reported, however, do not in most instances include the motive power for pumps, becaunse pumps ave rated
independently of steam engines, as a locomotive would be. As the printed inquiry did not specitically cover thig
point, it was thought best not to follow it in detail as far ag pumps were concerned.  In the returns made, however,
there were 79 pumps mentioned independent of steam engines; also 20 locomotives, used in and about the mines; 4
steam shovels, employed in digging or handling ove or stripping; 8 turbine wheels driving machinery, and 10 air
compressors worked by water power. The application of steam and compressed air has largely reduced the number
of animals employed in and about iron-ore mines, and ag the gueries in the census schedules especially provided
for the value of the ore delivered on cars or carts at the mine, only animals actually employed in the mines were
enmmerated. ‘ k

Michigan, as the largest producer of iron ore, and having numerous deep mines, hias the greatest number o
steam engines, a total of 387 engines, ete., and an aggregate of 332 boilers being in use, with a total of 24.,180 horgse
power. As most of the iron ore obtained in Michigan is from underground Wm"kings (and theve they ave the deep '
in the country), it is not surprising that 41.71 per cent of the total horse power of boilers conneeted with active
jron-ore mines ig utilized in that state. ‘

Much of the iron ore of Alabama, Georgia, and Tennessee ig from open cuts or from new exploitations. Thevefor
the large output oi_? these states was won with a comparatively small number of steam engines and boilers. On thy
other 1.1au‘1d, N(j,w York, New Jersey, and Penngylvania obtained a large portion of their oves from underground
ogesutlons, which had been worked for many years, requiring a greater proportion of power than in gome othe)
states.



Robert P. Porter, Superintendent.

Eleventh Census of the United States.

{Bee page 2.}

BROWN HEMATITE MINING WITH STEAM SHOVEL, NEAR ANNISTON, ALABAMA.
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The following table shows the power used in the mining of iron ores during the year 1889;

POWER USED IN MINING IRON ORK.

] i i

STEAM BOILERS, : !
STATES AND TERRITORIKS, 1 | Steam ’ Animnal \ .
Total || {engines. |- niinals, RPATES AND TRRBITORIES, Animals,
i Number, | - horse 4 li .
; power, K !
| | i !
e 1 ! | e cenemmone st /
" 1 i omm i : &
Total wevnnnemienm 1,109 ! 57,976 ) MIRBONTE oo revee e e rernne s - 72 1 8R2 pied ! 158
(B [ New Jersey.... 87 H
! 1,971 i New Mexieo and TUtah.
| 478 i New York . & 163
Connecticut, Maine, and Massaclusetts. 301 1,471 OB e, H 156
Deln.w‘are and Maryland oeerreesseseaens 5 K 250 ‘ Oregon and \Va.shing.tmx ............... 4 i) [ 5
Georgia and North Carolina........... .. 25 | 885 ‘ Pernsglvania ..ocovoou... e Sy 7414 239 E Y
Tdaho and Montana ... oo 0. RETTIPPOS ......... ' i Tennessee | 5 £S5, -] 139
RentueKy.oueenceimerrameemaa e, 3 85 ’ i i Texas........ - N 19
Michigan «veeeerneennramni oL i 2 i 24180 | a7 3 368 ;i Virginia and West Virgmm ........... ‘ #  LE3 Lo 298
MADICHOB < eeemeeee e eemeeeeeceeeaenn LWL 60 w0 2 Wisconsin......., e L%, 2o B 57
! ! | i i :
RESUME.

The following table presents a réswmné of the figures defailed in the preceding pages ws far as comparisons can
be made between the Tenth and Eleventh Censuses: ‘

COMPARISON OF THE TENTH AND EIJEVEN'I‘H CENSUSES, WITH PERCENTAGES OF INCREABE,

PRODUCTION. ! WAGES PER ANNUM (OFFICE FORCE EXCLUDED).
; ! Pe - 7
i j Percent- : Pey
TTEMS, 1RBY, | 1880, ! age of ITRME, 1889, 1880, m
i increase. i b ReTRRsE.
Laong tons. | Long tons. 1 Wages Per mun (€) . ccvevverrcuraninnan . THA0.95 mm s 7d
Tl -oooommmemmnoceeeeeneo ool 14,518,040 | 7,120,862 | T03.89 | ! R
f | CAPITAL.
RO hemBHEO - - ccmecvmeeeeacmemeeenns 9, 056, 288 | 2,243,903 | 203.58 | APITAL
Magnetite oo e ooeeoemeo e eneeenes 2,506,415 | 2,104,276 | 17.4 1 ‘ :
Brown Bemattte . .ooooovuovieacioaen.n 2,523,087 | 1,916,022 | 3L5I Total ooemeeieceneiiaes seeeei B100.700.169 | op6LTHRN87 | TLEF
Carbonate «vmvm veee e 5 432,251 :v 828,471 047,51 Tand \ 8, 474, BB 1 5&8,...#4: 14!9’ J .56
g { Buildings and fixtures........ 7,678, mo} i
VALUE OF PRODUCT. i Tools and implements ... erarnaaes 8,045,545 5 o, 657, 375 g{_}AW
I = i Cashand stock onhand ... Sl 15,572,288 0 o4, 880,763 | 2. 83
! i !
TAtal vAMO - o e ieacr i 1$38, 851, 978. 00 “F?-"l, 156, 957, 00 : 44,03
Valne per ton..uceeeeeemmnnncenna- - ‘ 2.30 | .95 a20.20 SUPPLIES, ET(,
{ i i
. Supplics and materials. .. ) SR TR
EMPLOYES. ! Other expenditures f ; ; 9. |, Y7185
i | :
BIUTNDET ceasemameememmemmenseneanerans b38,227 | 31, 068 ! 20.71
TOTAL WAGES. . | Number of boilers reported . ... .68 146
; ; Ii Horse power of boilers 3R, 420 18, B8
Amount paid as wages (d) ...... P 414, 409, 151 ‘d¢8, 538,117 i BL. 0T m €n B : P . F v 3. 13
a Decrease. ¢ Excluding office fores..
b Ineluding office force, J Inciud t paid to
¢ In regular establishments, ¢ This-amaunt does nab inglude taxes, Insurenes, s,

o Not including amount paid fo coutractors,

ILLUSTRATIONS OF IRON-ORE MINES,

The accompanying plates are introduced to represent some of the methods of exploiting for various kinds of
iron ore, the illustrations being selected to show deposits in different states. As a rale, the larger mines are
worked under ground, and it is difficult to secure satisfactory views of the occurrence of the ores or the methods
pursued in winning them. As operations continue the appearances of the workings are coustantly chsmgmg and
the mines illustrated will present aspects somewhat different from those shown.

BROWN HEMATITE MINING AT NEW BIRMINGHAM, TEXAS.—The illustration shows the method employed in
winuing the bog ores of eastern Texas, where the deposits exhibit a regularity of occurrence unusual in brown
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