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LETTER OF TRANSMITTAL. 

::\1issouri Bureau of GC'ology and J\fines / 
Rolla, :\lo., Pebruary l, 1912. f 

To the President, GoYernor II erbcrt S. Hadley, and the l\f embers of 
the Board of :i\Ianagers of the Bureau of Geology and Mines: 
Gentlemen: I have the honor to transmit herewith a report on 

the iron ores of l\lissouri hy l\Ir. 0. ·w. Crane. :i\Ir. Crane was as­
sisted by ]Hr. Y. IT. Hughes, who examined and prepared the descrip­
tions coYering a majority of the deposits of the hematites of the 
filled sinks, the limonites of t!te nol"thern and western portions of the 
Ozarks, and the hematites of the Carboniferous. He also prepared 
the general and county indicc'> and the tables of production. '£he 
limonite deposits, ove1· a portion of the Southeast district, were ex­
amined by l\lr. J. ·w. Bodman. 

In addition to the general chapters devoted to physiography and 
geology, and occtLrrence ancl distribution of the various types of ore, 
there have been in<:luded brief descriptions of all the known deposits 
of the State. Because of the number of these it has bern nrcrssary to 
condense each to essential facts and many details haYe neeessarily 
been omitted. The general geologic map, accompanying this report, 

sho"·s graphically the number of known deposits and the extcnsiYe 
area throughout whic-h they occur. These locations are chiefly such 
as have, from their surface indications, attracted the attention of the 
prospector. 

Jn a w·ork of this character it has been impossible to Yisit and 
describe each outcrop as this ,rould necessitate a detailed geologic 
survey of practicall.v the entire Ozark region. Jt is hoped, howeYer, 
that the present volume "·ill sene to point out clearly the geologic 
conditions under whith each type of ore occurs and thereby help to 
stimulate proper prospecting and clCYelopment. 

Respectfn1Jy sn hmitte<l, 
IT. A. 13l'EIILBR 

State Geologist. 
/xii) 
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INTRODUCTION. 

'I'he iron bearing region of Missouri lies chiefly within the Ozark 
plateau and covers approximately 30,000 square miles or half the area 
of the State. 'l'he iron ores have been the subject of a number of 
investigations by the earlier Geological Surveys. The most detailed 
of these was made by·Mr. F. L. Nason in 1892. Earlier reports, cover­
ing portions of the field, were published in 1854, 1872, and 1874. 'rhese 
volumes, however, are no longer available and the pr.esent report has 
been prepared in response to a renewed demand for information con­
cerning the occurrence and distribution of the iron ores. This demand 
has been occasioned chiefly by the partial development of the limonite 
deposits of Southeast and Southwest Missouri. 

Several types of ore occur within the iron bearing region. The 
deposits of each type are so segregated that they can easily be de­
scribed by districts and in the following chapters these have been 
designated 'as; (1) brown ores, including the deposits of primary and 
secondary limonites in Southeast and Southwest Missouri, (2) hema­
tites of the filled sinks, including the ores of the Central Ozark dis­
trict, (3) specular ores in porphyry, including the deposits in the 
St. Francois Mountains, and ( 4) hematites of the Carboniferous and 
Silurian, including the, as yet, undeveloped deposits occurring in 

those formations. 
In the present report particular attention has been devoted to 

the brown ore deposits of Southeast and Southwest Missouri. The 
partial development of these ore bodies, during the past few years, 
has attracted considerable attention to the possible future of this 
class of deposits. The brown ores have been produced chiefly sinc.e 
1900 and, up to the present time, comparatively few of these deposits 
have been worked in a systematic manner or under conditions favor­
ing cheap production or large recovery. While these ores were for­
merly considered of too low grade to be utilized, they are shown in 
Chapter V to be equal, in all respects, to the limonites produced so 
extensively in the Southern States. 

Usually the deposits are not large and in many instances the 
smaller ore, which comprises a considerable proportion of the de­

posits, can be r ecovered only by washing, and, in most cases, a 
(xv) 
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simple log washer, one that can he dismantled and transported easily, 
will be found to give the greatest returns on the investment. In ex­
ceptional cases only will the size of the deposits justify the erection 

of large or expensi \'C plants. 
The future production of the red an<l specular hematites of the 

Central Ozark region will depend chiefly upon the discO\'~ry and 
opening of new mines. The properties, now in operation, are being 
exhausted rapidly and cannot maintain the present output for any 
considerable time. 

The geologic structures £a \'Orable for the occurrence of this type 
of deposit are described in detail in Chapter YI. Since a number of 
the more important mines have been marked by little or no outcrop, 
prospecting for red and specular hematite should be guided chiefly 
by a consideration of the sink stmcture. Inadequate transportation 
facilities are responsible for the lack of deYelopment in many parts 
of the district. For this reason, promising properties, such as the 
Christy bank, have not been mined. 

l\Iany of the old mines, now abandoned, probably contain a con­
siderable tonnage of ore which was either lost, due to improper 
methods of mining, or not recovered during the operations of the 
properties, due to the ]1igh grade of ore required in the earlier day. 
:Much of this ore could be utilized profitably at the present time. 

·while the richer ore bodies at Iron )fountain and Pilot Knob 
have been exhausted, the present investigation indicates that there are 
still important reserves on both properties. 'l'hese reserws consist 
chirfly of conglomerate and boulder ores ·which could not be mined 
profitably in the early day but which are nvailable nnder present con­
ditions. Each of these properties probably contains as large a ton­
nage as any other indi,·idual deposit in the State. 

The hematite and carbonate ores of the Carhoniferous do not 
offer any encouragement as commercial sources of iron ore. 

'I'he most important factor in the development of )Iissouri 's iron 
ores, at the present time, is adequate smelting facilities for the ores 
occurring in the southeastern portion of the State. There is no smelter 
now in blast that can absorb the ores of either the primary or sec­
ondary limonitc districts and, as a consequence, during the past year 
practically no ores of these types haYe been produced. Pilot Knob 
has been operated during the entire year, the ore, however, being 
shipped to Ol1io and the East. 

The production for 1910 represents but a small fraction of what 
can be produced from the l\Iissouri deposits if properly developed. 
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CHAPTER I. 
HISTORY, DEVELOPMENT, AND PRODUCTION 

OF MISSOURI IRON ORES. 

HISTORY AND DEVELOPMENT. 

On a voyage down the :l\Iississippi in 1673 l\farquette* noted the 
occurrence of iron ore on the river bluffs just north of Apple Creek, 
in the southeast corner of Perry county. The deposit is described as 
consisting of '' several veins of ore and a bed a foot thick and one 
sees large masses of it united with pebbles." 'l'his is probably the 
first record of the discovery of iron in :Missouri. That the early in­
habitants knew of and' recognized the possible value of these deposits 
is indicated by the fact that, in 1789 citizens of Ste. GenevieYe offered 
to show Col. John 1\Iorgan':rn, who visited southeast 1\fissouri during 
that year, "good iron and lead mines only one short day's journey 
from the river." 

Although the mining o! lead had flourisµed for almost a century 
and had attracted much attention to this State as a great mineral 
hearing area, there is no record of any attempt to mine or smelt the 
ores of iron until 1815 when, what is known as the Ashebran :B'urnace 
was erected at the Shut-In, two miles east of Arcadia, Iron county. 
The establishment of this primitive industry gave l\fissouri the dis­
tinction of being the first state west of Ohio to mine and smelt the 
ores of iron. 

Although the brown ores were the first to be discovered and were, 
in part, much nearer to the ::.',1ississippi river, which was then the 
great highway of commerce, the specular hematite of the St. Francois 
Mountains and the red and blue specular hematites of the Central 
Ozarks were the first to be generally utilized, due chiefly to their 
higher grade. The ore smelted at the Ashebran furnace in 1815 was 

*Houck, L ., History 6f Missouri, vol. 2, 1908, p. lGl. 
**Ibid, vol. 2, 1908, p. 115. 

G-1 
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specular hematite obtained chiefly .from Shepard l\Iountain, although 
a small quantity was mined near the Shut-In. 

The first attempt to utilize the red and specular hematite of the 
Central Ozarks was made in 1819-20 when the Harrison-Reeves fnrnace 
was built ou 'l'hicketty creek, three miles southeast of Bourbon, Craw­
ford county. The ore was obtained from deposits in the neighboring 
hills. 

According to Dr. Litton\ the first attempt to utilize the brown 
ores was made at Perry's old iron furnace located five miles north 
of Caledonia, Washington county, about 1823. 'l'he ore, which was 
chiefly brown hematite (secondary Jimonite), was obtained from a 
hillside on Absalom Eaton's place and was mixed with ore brought 
from Iron Mountain. 

In 1826 Wm. James opened what is known as the Meramec bank 
located fiyc miles southeast of St. James, Phelps county. A furnace, 
which was erected at l\1eramcc Spl'ings a short distance east of the 
deposit, was put in blast in January 1829. With the exception of the 
l\foramec furnace which "·as operated at inten·als for 30 years, these 
early industries had a comparatiYely short life and only a small out­
put. 

Not until the opening of the large deposits at Iron l\1ountain and 
Pilot Knob bet,Yecn 1845 and 1850, did Missouri attain very great im­
portance in the iron industry. Dming the next 30 years, while these 
deposits ,,·ere being worked extensively, the industry flourished, and 
l\fissouri became an important center of the iron world. The State 
held this position until 1888 when there was a rapid decline in pro­
duction. This decline may be attributed cl1iefly to the exhaustion of 
the more available high grade ores at Pilot Knob and Iron :i\fountain, 
and to the working out of a number of the more important deposits 
in the Central Ozarks. At about this time there ,vas a rapid decline 
in the price of iron ore and fron products throughout the United 
States, due chiefly to the discovery of immense deposits 0£ high 
grade bessemer ore in the Lake Superior region, which could be mined 
at a very low cost, causing the market to drop below the possible cost 
of production in :Missouri. 

Not until the past decade have the brown ores attracted any con­
siderable attention. '\Vhile they were known to occur abundantly in 
the southern portion of the State, their commercial importance had 
not been generally recognized. Although a few sporadic attempts to 

*Litton, A., Preliminary report on some of the ))rin<'ipal mines in Franklin, Jefferson, 
Washington, St. Francois, a.nd Madison count.ios: Missouri Geo!. Survey, 1855. Part. II, 
page 74. 
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mine these ores "·ere · made in the early 70's in Bollinger, :Madison, 
Butler, "\Yashington, ancl Camden counties, and again in the 80's in 
·w ayne, l\Iadison, and St. Francois counties, it was not un1 il 1889 
that any important shipments were made and not until ] 900 that they 
began to be generally utilized. 

The deposits of red hematite occurring in the Lower Coal 1'Ieas­
ures, in the counties bordering the Ozark plateau on the north and 
northwest, are still undeveloped and many of the outcrops and pits 
described in the earlier reports are now co\'ered and filled to such 
an extent that the Yalue of the ore bodies cannot be determined with­
out additional work. Although much of the ore is merchantable, it is 
probable that the deposits are not large enough to warrant exploita­
tion under present conditions. 

Thin beds of carbonate of iron haYe been drilled CJUitr exten­
siYely in the Lower Coal )leasures of Xorthwest :.\Iissouri but, up to 
the present timr, none thiek enough to be utilized lut\'e bern dis­
coYered. 

At the present time there is but one iron furnace in blast in this 
State. 'l'his plant is owned by the Sligo Furnace Compan)' of St. 
Louis and is located at Sligo, Dent county. It is so sitnated as to 
absorb the output of the Central Ore District, but is not available for 
the ores oC Southeast Missouri. Its product consists entirely of char­
coal iron. 

'rhe furnace of the St. Louis Blast Furnace Company, located at 
South St. Louis, until recently absorbed most of the ore mined in 
Southeast Missouri. This furnace went out of blast in "\ugust, 1911, 
and since that time Southeast :.\Iissouri has been without furnace 
facilities. This fact has necessitated the elosing down of all the 
Jimonite deposits of the Southeast district. The ore from Pilot Knob 
is being shipped to smelters in Ohio, and this property "·ill probably 
continue operations in spite of the almosL excessive freigl1t rate oc­
casioned by the long haul. 

'l'he most important factor in tl1e revival of the fron industry in 
the State is adequate smelting facilities for the ores of Southeast Mis­
souri. The partial deYeloprnent of these deposits during the past few 
years has materially increased the year(t output of the State. As 
shown in Chapter Y, the :Missouri limonites are erinal in value to any 
produced in the United States. and the numerous deposits when prop­
erly developed are capable of maintaining a yearly tonnage equal to 
if not greater than the former annual production of the State. 
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PRODUC'rION. 

Up to January 1st, 1911, ::\Iissouri has produced a total of 9,134,-
624 tons of iron ore Yalued at $32,576,049. In part these figures are 
estimates, based upon the most reliable information available and the 
totals, while approximating the actual figures, may vary somewhat 
from the true output. Nason summarizes the total production up to 

1893 in his report on the iron ores of irissouri and, excepting where 
additional records have been obtained, his figures are accepted as 
being as accurate as can be procured at the present time. Few of the 
early operators k<!pt accurate records of production and not infre­
quently their records have been destroyed by fire . V-lhile the produc­
tions of such properties are necessarily estimates of operators and 
owners, it is thought that the figures are approximately correct. 

The following table shows the total annual production, average 
price per ton, and total Yalne of the iron Ol'e mined in l\lissouri to 
January 1st, 1911 : 

Annual Production ancl Yalne of Iron Oi·e in ::\Iissonri. 

Year. 

Prior to 1 s;;n . 
1850 to 1860 . . . 
1861 to 1870 ... 
1870 ...... 
1871 ..... . .... 
1872-1879 incl .. 
1880 .......... 
1881-1882 incl. . 
1883 ... 
1884 .... .. .... 
1885 
1886 ..... . .... 
1887 .......... 

1888 .......... 

1889 ..... .. . .. 

1890. 
1891 . ...... . . 
1892 .... 
1893 ......... . 

Pro<lu~tion 
gross tons. 

,00 °''l 310,000 
625,00() 
316,000 
240,000 

2,582,694 
386, l97 
604,007 
295,430 
233,235 
234,160 
379,776 
427,785 

217,931 

265,718 

232,835 
138,356 
126.000 
86,983 

Estimatl'<I T 
average 

va lue per 
ton. 

I Total value. 
I 

I 
Anthority for tonnages. 

-- --

S3.00 $3,105,00() Ed win Harrison. 

5.00 15,693,470 l£d win Harrison. 

4.:{3 1,672,233 Tenth C<>nsns, vol. XV, p. 48. 
4.50 2,718,031 
3.10 1,004,462 Mio. Res. U. S .. 1883, p. 262. 
3 . 40 792,999 
2.70 632,232 1885, p. 188. 
2 . 60 987,418 1886, 1). 14. 
2.80 1,197,798 Swank, Ann. StaL. Rcpt. Am. 

Iron and Steel Asso., 1889. 
2.60 566.620 Swank, Ann. Stat. Rept. Am. 

2.20 584,580 
Irorl and Steel Asso., 1889. 

Birkinbine, Am. Iron and Steel I Asso., 1891. 
2 . 20 512,237 Report of State '.\>fine Inspector. 
2.50 345,890 
2.50 315,000 
2.07 I 180 ,055 
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TABLE NO. I-Continued. 

Year. 

189-1 .. ..•..... 
1895 . . . . . .... . 
1896 ......... . 
1897 . . . 
1898 . . . . .. . .. . 
1899 ........ .. 
1900 .. . . . . . . . . 
1001. ... .. . . .. 
1902 . ... . . . .. . 
1903 ....... . .. 
1904 .. 
1905 .. . .... .. . 
1906 . .. .. .. . . . 
1907 . ... ..•.. ·1 
1908 .. ... . ... . 
1909 ... .... .. . 
1910 .. . . .. • ... 

Production 
gross tons. 

73,688 
40,202 
41,826 
56,256 
81,799 
84.306 
88,791 
72,202 
73 , 609 
54,350 
49,045 

116,666 1 
103,992 
109 , 273 
95,721 

112,100 
78 , 691 

Total. . . . 9 , 134.624 

Estimated 
average 

value per 
ton. 

1.28 
1.36 
1.36 I 
1.08 
1.14 ' 
1.42 
1 . 52 1 
1. 60 
1. 60 

1. 74 1 
1.88 
1.43 
1.95 
2.02 1 
2.21 
2 . 34 
2 . 15 

Total value. 

94 , 321 
54.675 
56,883 
60,756 
93 , 251 

119.715 
134,962 
115 .523 
117,774 
94 ,569 
92,205 

166.832 
202 , 784 
220,731 
211 , 543 
262,314 
169 , 186 

. . . $32 , 576 ,019 

Authority for tonnages. 

Compiled from figures ob­
tained from the following 
sources: 

Reports of State )Hne l n­
spcctor. 

Reports of Sta.to Labor Co01-
mis.sioncr. 

St. Louts Blast Furnace Co. 
Sligo Furnace Company. 
Missouri F'urnace Company. 
J\'leramec Iron Company. 
Midland Blast Furnace Co. 
Individual Mine Owners. 

)1'o. B. of G. and M. In co-opera­
tion with U. S. Geo!. Sur . 

According to the above table approximately 1; 9 of the total 
output was mined prior to 1870. The most active period of produc­
tion was between the years 1870 and 1890 during which time 6,415,-
768 tons, or approximately 2/ 3 of the total were mined. From 1890 
to 1895 there was a rapid decline in production accompanied by a 
rapid fall in price from which the industry has not fully recovered. 
The decreased output for 1910 was due to the closing down of the St. 
Louis Blast Furnace for a portion of that year. 

The following table shows the total tonnage of each type of iron 
ore mined in the State : 

TABLE NO. II. 

Total Production of each type of Iron Ore to ,Jan. 1st, 1911. 

Type or Ore. 

Specular Rema Ute in Porphyry ... ...... . .. . ... . ..........•. 
Red and Specular Hematite of the Central Ozarks .. .... . ... . . 
Brown Ore . . . . . ............... . ... . ........ . . . 
Miscellaneous* ... . . ... . ........................ . ...... . 

Total . .............. • .......... 

Tons. 

5,627,799 
3,072,637 

291,656 
142,532 

9 , 134,624 

Precentage 
of total. 

61.61 
33.64 
3.19 
1.56 

100 . 00 

*This figure Is obtained by subtracting the sum of the known productions of the sev­
eral counties up to 1893 from the total production of the State to that date as recorded in 
table No. 1. It represents that pa.rt of the total State production for which the data show­
ing the distribution either by county or type of ore is not at hand. I t Includes, in part, 
shipments reported by Nason from Saline, Callaway, ,vashington, Camden, and Marion 
counties, not shown in the accompanying tables. 
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According to Table No. II approximately 62~t of the fot:il pro­
duction of the State bas been deriYed from the deposits of specular 
hematite in the St. Francois Mountain, 3-:1:% from the red and specular 
hematite deposits of the Central Ozarks, and only slightly over 3;6 from 
the brown ores. 

In the following table is shown the total production of each of 
the various types of iron ore by counties, which are arranged accord­
ing to their rank as producers : 

TABLE NO. III. 

Total Production by Counties. 

Hema ti le$. Brown Ores. 

County. 
Specular 
Ores in 

Porphyry. 

Hematites Secondary Primary 
of Central Limonitc. Limonite. 
Ozarks. 

St. Francois. . . ..... •. 
Iron ............. . 
Crawford . ... . 
Dent ........ . . .. .. ..... . . 

~.939,299 . . 
1,088,500 

1,408,095 
901,8-11 
013.390 
141\,311 

Phelps. .. ...... .. .. ..... .. . . ... 

1 
l<'ranklin........ .. . . .. . 
Ilowell .. . . ....... .. .... . ......... . ........... . 
·waync .................. . 
Shannon .... . 
Christian .. ..... . .................... . 
Greene ................ . .. ..... . .. ........ . ...... . 
Stoddard. . .................... . 
Butler.. . . . . . . . . . . . . . . . . .. ..... . 
l\ladlson . . . . .. ... ..... ... ....... . ......... . ..... . 
Bollinger... ............... . . . . . . . . . . . . . . . . . . ... . 
Cnrler. ........ . ......... . 
Ripley . ....... . . ...... . .... ····· · ·· ·· ····· 
Osage.......... . .......................... . 
LawrenC'e................. . . . . . . . .. ..... . 
Polk . . ... ...... . . . ......... .. . .. ..... . ... .. . . 
Oregon ............................ . 
Gasconade . .. . 
Ondo ......... . ..................................... . 
Maries ... . .. . 
Capo Girardeau. 
Jefferson ................... . 

500 ... , .... . . 
1 ,119 ......... . 

30 ... . 

91,1\8·1 . 
44.804 
40,363 

4,382 

7,478 

30.112 

14 '71\81 
15.993 

13 , 000 2 , 150 
10,42·1 
4.731 1.030 
1 . 962 1 , ,;.~5 

705 2.0(11 
161 ......... . 
115 .. 
99 . .. .. .. .. . 
83 ........ .. 
7(\ .• . 

32 .. 

18 .. 

39 

25 

Total. 

3.9~9.799 
1,689,019 
1,408,125 

901.841 
613,390 
}47, 145 
91,684 
52,342 
40,363 
30,112 
19,150 
15,993 
15,810 
10,424 
0.301 
3,517 
2,7(;9 

101 
115 
99 
83 
76 
39 
32 
25 
18 

Total. . ... 5,627,799 3.072.637 215,842 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

75,814 8,992,092 
142,532 

T o t a 1 production of 
State ... .. . ...... .. . . 9.134.024 
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Tl1e production 0£ the various mines 0£ tl1e porphyry region is 
shown in the following table : 

TABLE NO. IV. 

Total Production by l\lincs* of Specular H ematite in Porphyry. 

Xam~ of :\line. 

Iron l\fountain .. . ... . ... . ...•..... . ............. . ................ .. . 
Pilot J< nob .. .. ..... . .. .. .. .. .. . .. . .. .. .. .. . . ... . ...... . ... . .. . 
Shepherd l\Iounta!n. . . . . . ...... . . 
C edar Rill ...... . ...... . .. . ......... .. .. . ..... . ....... . ........ . . 
Buford :'\fountain. . . . . . . . . . . . . .. . ... . . . .... . . . . . .. . . .. ... . ... . . 
Russell :'\fountain ...... . ...... . .. . ... . .. . ...... . ... . ............. . . . 
Shut-In .... .. . ......... . ..............................•. . .. .. .. .... 
:'\fisccllaneous. 

Total. .. 

Tons . 

3 ,93!).2!)!) 
1,580 , 640 

75,000 
25, 000 
3 , 000 
3 , 000 

600 
1 , 260 

5 , 627 , 799 

·with the exception o.f Iron ~fountain and Pilot Knob, these prop­
erties have not been worked in many years. Iron }fountain has pro­
duced some ore eYery year "·ith the exception of 1897, and the re­
sults of recent drilling indicate that the property is by no means 
worked out. Pilot Knob, after being closed down since 1892, is again 
in operation. Although the high grade ore of the main bed has been 
exhausted, there appears to be a sufficient r eserve in the conglomerate 
and low grade beds to prolong mining operations at this place for 
many years. 

'l'he following table shows the known annual productions of the 
Iron Mountain and Pilot Knob mines up to date: 

*With the exception of those for Iron :'\fountain and Pilot Knob, these figures are taken 
from Nason's report of 1802. The figures for Iron Mountain and Pilot Knob were obtained 
from the sources indicated in the foot note to production table No. V. 

The ore included under miscellaneous wM reported by tho :'\fissouri Labor Commis­
sioner to have been shipped from lror1 county during 189! and 1896; source not indicated. 
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TABLE NO. V. 

Annual Production of Iron 1\Iountain and Pilot Knob.* 

Year. 

Prior to 1871 .............. .• ...... • ...... • .......... . 
1871 . ... ...••...... . ............•••.....••... 
1872 . . ................ . ... . ... . ............. . 
1873....... .. .. . . ..... . . .. .. .. . .. . 
1874. 
1875. ::::::::::::::::::::::::::: .......... :: :1 
1876. · · · · · · · · · · · · · · · · · · · 
1877 .. .. .. ....... . ... .... .... . . 
1878 ........•.......•... . ... . ........ . . ... . 
1879 ... . ... . ......... . ...... . .............. . 
1880 ................ •. ....................... 
1881 .. ... . . . ........•...................... 
1882 .... .. .. . . . ... .. ... . ... . ....... . . ... . .. . . 
1883 ................ • .............. • ... . 
1884 ......... .•.....••... .. .•. . .............. 
1885 ..................... . ................. . . 
1886 .... ... .... • .. . .. . ... ... • ........ 
1887 .......... .... . ... . .............. . ...... . 
1888 .......... .. ...... •• ..... •. .. .. . . . ...... . 
1889 ..... . ..... . ...... ..................... . . 
1890 ............... . . ....... ..... . .. . . .. . 
1891 .... .•......• ..... .... .... . ...... .... . ... 
1892 ........... . ................. . . ......... . 
1893 ...................•... . ..... ..... . .... 
1894 .... .. . .... . •. . ....••...... . .. .. .. ...... . 
1895 .. ... . .. .. .• ... . . ... . .. .. .. . .. .. .. .. .. .. . 
1896 ......... .. ... ... . . • ... . 
1897 ......•......•......•.............•...... 
1898 . . . .......................... .. ...• .. .. . . 
1899. .. ... . .. . ...... .... .. .. . . , . · · · ·, · · · · · 
1900 .... .. . .. .. ...... . ...•.. .. .. ... .. .. . ... 
1901 ... ... . • ..... •. .. , . .. . . . · ·. · · · · · · · · · · · · · · 
1902 ........ ......... . .............. . ....... •. 
1903 ...... . ...... . ....... . ...... . · · · 
1904 .... . . .•. ... .. . ........... . .•............ 
1905 .......... .. .. . ...... .. .. . ... . .. .. .. .. .. . 
1906 . . ......................... . . ...... . ... . 
1907 .... .................••.................. 
1908 .... .. ........ .. .. .. .. . .. . ... . .. .. .. . ... . 
1909 ............... • ... . ...... 
1910 . . ...................................... . 

Total. ......... . ...... . . ...... .. .. . ...... . ... ... . 

Iron 
Mountain. 

1,103,453 
157,904 
269.480 
235,130 
103,680 
107 ,220 
107 , 430 
75,468 
95,930 

142,368 

I Pilot l,n<;b. 

I .. ..... .... .. . 

1~~ :~!1
1

. ··· · · ·;oi:s92 
62,043 90.477 
51 , 352 )16,699 
47,220 124,636 
52,993 136,737 

138,082 198,909 
113,589 206,273 
60,993 98,298 
70,027 57,630 
85,268 33,819 
66,914 5,835 
78,969 7,049 
65,518 
45,727 
23,551 
14,724 
18,736 
65, 553 
51,873 
38,797 
59,181 
47,751 
26,259 
9,841 

21,194 
12,476 

None. 
8,300 

11,826 
7,000 

3 ,939,299 1 

2,368 

1,580,640 

*With the exception of the figures for the years 1888 a.nd 1889, which were derived 
from the original records of the Iron Mountain Company, the production for the years 1871 
to 1892 inclusive are taken from Na.son's report or 1892. The figure covering production 
prior to 1871 wa.s derived by deducting tho output during th.e years 1871 to 1887 inclusive 
from 3,048,821, which is given in the original records of the Iron Mountain Company a.s 
the total production of Iron Mountain to January 1, 1888. Figures for the years 1870 to 
1890 are or shipments and do not include ore in stock. Figures for the years 1890 to 1895 
were obtainod from the State mine Inspectors' reports and cover ore minod during years 
ending June 30th. Figures for 1895 and 1896 a.re of shipments made to the Missouri Fur­
nace only. Some ore is reported to have been shipped east of the Mississippi river during 
that time. Figures for 1897 to 1907 and 1909 are of shipments made to the St. Louis Blast 
furnace. The figure for 1908 is of shipments reported by the Labor Commissioner. a.nd 
that for 1910 was reported by :Mr. ,v. H. Smallinger, the present ownor of the property. 
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Figures for the production of Pilot Knob during 1882 to 1891 inclusive are those re­
ported by Nason. The figure for 1892 is that reported by the State Mine Inspector. The 
figure for 1909 is that reported by the St. Louis Blast Furnace Company and represents 
shipments from ore In stock. The figure showing production prior to 1882 was derived by 
deducting the production during the years 1882 to 1893 from 1,578,272, which Nason gives 
as the total production to 1893. 

The books of the Iron :'llountain Company were destroyed by fire 
in 1870 and .earlier records are not available but it is probable that 
prior to that year the mine was worked more or less continuously since 
its opening in 1844. 

The books of the Pilot Knob Company were destroyed by :fire in 
1882 prior to which records are not obtainable. It is probable that 
this mine also was worked more or less continuously from its opening 
in 1847. The shipment for 1909 was from ore in stock. 

Next to the porphyry ores, the red and specular hematite de­
posits of the Central Ozarks have been the important producers. De­
posits of this type occur chiefly in Crawford, Dent, Franklin and 
Phelps counties. In the following table is shown the recent annual 
production of this type of ore by counties, the total approximating 
3,073,000 tons: 

TABLE NO. VI. 

Total and Annual Production, by Counties, of Red and Specular 
Hematite of the Central Ozarks. (Filled Sinks. ) r, 

- -

I Year. Crawford. Dent. Franklin. Phelps. Total. 
-

Prior to 1893 .... .... 1 ,068 , 154 748,827 69,700 562.772 2 ,449.453 
1893 ... .. . .. 7,553 12.112 . ... .... . .. . .. . . .. . ... . . 19,665 
1894 ...... .. l , 115 25,560 6 60 26,741 
1895. . . .. . . 16.651 . . . ... . .. .. . . .. .. .. . . ... . . . ... .. ~~{, 16,651 
1896 ... .. ... 21,862 4,880 80 27,042 
1897 ....... 36,160 1,160 . .. .. ... .... 37,520 
1898. ... .. . . 1,046 14,960 . .. .. . .. .... 240 16,246 
1899 . .... . .. 1,880 29,520 125 575 32,100 
1900 .. 9,540 29,520 . ... . .. .. .. . 480 39,540 
1901. . . . .. , . 5,640 6.000 369 720 12,729 
1902 .... .... 11,770 2,940 2,079 549 17,338 
1903 ..... . . . 3,780 6,465 5,402 870 16, 5l7 
1904 .. . ... . . 14,156 4,567 1,939 1 900 21,562 
1905 .... ... . 44,931 105 6,959 4,840 56,835 
1906 . ... ... . 37,658 5,947 3,551 6,009 53 .165 
1907 .... . .. 37 ,017 27 18,265 8,597 63,906 
1908 .... ... . 36,864 332 8,928 7,665 53,789 
1909 .... . .. . 24 .118 11,919 17 ,782 8,870 62,689 
1910 . .. . .... 28,200 . .. .. ... .... ll, 126 9.823 49,149 

Total. . . ... . ... 1 ,408,095 1 904,84l 146,311 I 613.390 I 3,072,637 

*Figures prior to 1893 are taken from Na.son's report of 1892. Those for 1893 to 1910 
inclusive nro compiled from figures obtained from the following sources: 

State Mine Inspector's reports. 
Stat-o Labor Commissioner's reports. 
St. Louis Blast Furnace Company records. 
Sligo Blast Furna.co Company records. 
~feramec Iron Company records. 
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A number of these deposits were opened before Iron Mountain 
and Pilot Knob; several, as early as 1825. The Cherry Valley mines 
which were opened in 1878 haYe produced 736,000 tons and are the 
largest deposits of this character so far exploited . Other mines have 
produced from 150,000 to 375,000 tons. )Iany of the deposits were 
abandoned before being exhausted, while others are still undeveloped 

. -due chiefly to lack of transportation facilities. 
In the following table is shown the annual production of the 

Cherry Valley mines to date, according to :figures submitted by the 
:i\Ieramec Iron Company : 

Year. 

1878 . ... ..... . .. . .. . .. . ... . 
1879 ..... .. .. 
1880 .... . .. . . 
1881 ..... .... . . . .. . ...... . . 
1882 . . .. . . .... .. . .. . . ... .. . 
1883 .. ... .. . .. . . 
1884..... . . .. .. . . . . 
1885... . .... .. . .. . .. 
1886. . . . . . . . . . .. .. . 
1887 .. . 
1888 ... . . . . . . . . . . .. . . 
1889 . .... .. .. . .. . .. . .. . .. . . 
1890 ....... . 
1891. ... .. .. .. . .. . ... . .. . . . 
1892 . ... . .... . . 
1893 .. ... . ... . . .. . 
1894 .. 
1895 .. 

TABLE ~O. VII. 

Cherry Valley. 

I Production. I 

6,772 1 
43,991 
53,448 
22,195 
31,847 
15.132 
13,680 
21.4:rn 
24.515 
74,545 
45,462 
51,078 
64,476 
16,472 
12,405 
3,706 
1. 115 

16,651 

Year. I Production. 

1896 . . ... . .. ... . .. .. .. . .. . . 
1897 ..... . ... .. . . . .. .. . ... . 
1898 ... . . . .. . ... .. . .. .. .. . . 
1899 ........... . . . . . . . 

21.802 
19,595 

l .0-!G 

1900 ... . . . .. .. .. .. . ... . .... . .. . .. . ... . . 
1901 ..... . .. .. .. . ... . .... . . .. .. ..... . . 
1902 ..... .. 
1903 .... .. . ... . .. . ... . .. .. . . .. . 
1904 .... .. .. . .. .. .. . .. .. .. . 
1905... . . . 
rno6 .. ....... . .. . ... . .. . ... I 
1907 ... . ... . . . 
19os... . . . . .. .. . ... ·I 
1909 ...... ... . 
1910 .. 

Total procluctlon. 

10.86-l 
43,247 
30,239 
24,377 
20,268 
24,026 
22,350 

736,800 

During the period,- between 1898 and 1904 this mme was not 
operated. 

The brown ores, of which there are two types described in this 
report as primary and secondary limonite, haYe been mined in all but 
two counties producing iron ore, the total output being 291,656 tons. 

In the following table is shown the r elative amounts of second­
ary and primary limonite produced by the Yarious counties, which are 
arranged according to their rank as producers of bro,\·n ore: 
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TABLE NO. VIII. 

'rotal Production of Secondary and Primary Limonite by Counties. 

Limonite. 
County. Total. 

~:::!:::: ... .... : : :: ::: : : ::: :: : : ::: ::: : : :::I 
Sbannon........ . ......................... . 

I 
Secondary. Primary. 

91,684 
44,864 
40.363 

Christian ................... . .............. .. ........... . 

7.478 

30,112 
14,768 
15 .993 

Greeno ..................................... . 
Stoddard . .. ... . .. .. .. . .. ... ...... ........ . . · 1 · 
Butler ...................................... . 
J'lladison .................................... . 
Bolllnget· .. . .. . •.. . ..•.......... . .........•.. 

~!iI~~ :. :. : : : : : : : : : : : : : : : : : : : · : : : : : : : : : : : : : : : : I 
Franklin . ..... . .............. ...... ...... . ... ' 
St. J;·rancois . .. ... . 
Osage .. .................................... . 
Lawrence . . . .. . ...................... . 
Polk.... . ........ . ......... . 

4,382 

13,()60 
10,424 
4,731 
1 ,962 

705 
l, 119 

834 
500 
161 

2,150 

1.630 
1,555 
2,064 

115 ........... . 
99 , ........... . 

Oregon.... . . . . .............................. 83 ...... ..... . 
Gasconade................................... 76 ........... . 
Dade. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Maries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 ......... .. -1 

b~~:f~~~~rdea~ .' : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ...... .. . 
30

. · · · · · · · · · 25 · 1 

Jefferson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

Total for State ........................... J 215,842 1 75,814 j 

91,()84 
52,342 
40,363 
30,112 
19,150 
]5,993 
15,810 
10,424 

6,361 
3,517 
2.769 
1,119 

834 
500 
101 
115 

99 
83 
7() 

39 
32 
30 
25 
18 

291,056 

.Approximately three-quarters of the above total production con­
sists of secondary limonite and one-quarter of primary limonite. Four­

teen counties have produced exclusively secondary, four exclusively 
primary limonitc, while six have produced ore of both types. 

ln the fol lowing table is shown the annual production of brown 
ore from 1898 to date, by counties, arranged according to their rank 
as producers. Also the total production of this type of ore: 



'l'ABLE NO. IX. 

Annual Production of Brown Ore by Counties.* 

County. I
Prior tol 

1899. 1899. 1 

Howell . . . . . . . . . . . . . . . . . . 11,800 ...... . 
·wayne. . . ....... . ... 20 ...... . 
Shannon ..................... . . . . .... . 
Christian ... . .. .. . ........... . . . 
Greene ........... . 
Stoddard ........ . .. .... ..... . . . 
Butler ..... . .. .. ..... ...... ... . 500 ...... . 
Madison .. ... ... . ............. . 10,000 . ... .. . 
Bollinger ........ . .. . .... .. .... . 6 , 275. 
Carter..... ..... . . . . . . . . . . . . . . .. . ......... . 

1900. 1001. I 1002. 1 

9.803 .... . 
130 l)l 

288 

7,290 
30 

30 ...... . 

4,133 4 ,860 
!)4 .... . " 

3,680 3,500 
75 2, 1:H 

720 3,185 

60..... 648 3,100 
150 ...... . .................... . 

..
75

::::::: .... 54(il' 1 ,3 13 117 

Ripley .......... . .. . 
Iron ................. . ...... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 705 603 
42 90 1201 27 120 

Franklin ....... .. ... . . . .... ... . 315 194 21 196 108 ...... . 
St. Francois ............ . .. .... . 500 .. 
Osage .................... . 
Lawrence ..... ... . ..... . .. . 

1906. I "" I "°'· I "" j .,.. I 

l l ,037 
1,676 
3,700 

11,940 
5,225 

14,882 lt, 580 
3.878 14,246 
5.964 8.536 
8,369 2,640 
2,924 5,720 

858 1,800 
2,001 1,072 590 

68 120 

1,076 ..... . . 40 
1,461 .. 

482 2;{8 ...... . 

70 . .. . .. . 
28 47 

6 , 039' 12,509 
13. 2551 13 . 257 

7 ,412 218 
2,410 2,40(> 
1,121 ...... . 

485 2,809 
2,688 3,MJ9 

68 ....... 

4. 753 
5,fil)5 

63 
105 
246 

10,0ll 
1 .552 

18 
ll ..... .. 

57 374 ...... . 

57 34 . . .... . 
40 ...... . 

09 Polk . ...... ..... . ........ . 
Oregon ....... . .. .. . . . . . 
Gasconade ..... . ..... . ...... . . . 
Dado .................... . 

60 . " .. 56 . " ...... "~~ . " .. 39 : : : : ) r: : : t : : ) : : : : : : : : : 
Maries..... ..... . . .. . ..... . 32 ..... .. .. ......................... . 
Crawford ..................... . . 
Cape Girardeau .. .. .......... . . 
JelTerson ... .. . 18 

Total. 

91,684 
52,342 
40,363 
30,112 
H), 150 
15,993 
15,810 
10,424 
6,361 
3,517 
2,769 
1,119 

834 
500 
161 
ll5 
99 
83 
76 
39 
32 
30 
25 
18 

291,656 State total .. 

: : : : : :;~ : : : : : : : I: : : : : : .: : : : : : : :I: : : : : 25 : : : : : : : 
333 _ 1_0_,_4_5_4, >---2-0-2'

1

'_8_, 5-2-0 11 , 514 11 , 042j 38.631 38 , 351 I 45 , 367 33 . 632 _3_5 ___ 2_1_1·
11--2-2-. 5- 4- 2·

1
--29,095 

*For the source of the figures in tWs table, sco table No. I. 

>-3 
::Ii 
t,j 

~ 
0 
z 
0 
~ 
ttj 

~ 
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Table No. IX shows that less than 30,000 tons of brown ore were 
mined prior to 1900 and that the output has been restricted la1·gely to 
the past seven years. The decline during 1910 was due to the St. Louis 
Blast Furnace being out of blast during a portion of that year. 

In the following table is shown the annual production of all 
types of }Iissouri ores from 1892 to date, b~r counties, arranged ac­
cording to their rank as producers: 



TABLE NO. X . 
Annual Production of Iron Ore since 1802, by Counties."1 

Prior to 
County. 1893. 1803. 

St. FrancJis..... 3,411,492 65,518' 
Iron. 1,68l ,8i2 
Crawford. l , 068 , 154 7 ,5,3 
Dent.... 748,827 12, 112 
PhelpJ.. 562,772 
Franklin . . . . . • . . . . . 09, 7001. . . • . 
H owell. . . . . . . . . . . 10,000 1,80:l 
Wayne. . . .. . .. .. . ... .... . 
Shannon ...................... . 
Christian .. , ... , , .. , .. . .... . .. . 
Greene . .. 
Stoddard .. 
Butler ............ . .... . 
Madison .. . 
Bollinger ....... . ....... . 
Carter . .... ,, ...... . 
Ripley ... . 

500 
10,000 . 
0,275 ...... . 

Osa~e ......... .. .. . . ""i"· . . .. . 
l.awTcnce . . . . . . . . . . . .... , 
Polk . . . . , .... . 
Oregon . ... .. ... .. ... .. . . . . .. 
Gasconade... . . . . . .. 
Dade ... ... ... ... . . .. .. . , . ....... . . 
Maries .................. . ....... . . 
C,pc Girarde,u· .. . .... .. .......... . 
Jeff er.on ... ... ........ . ...•....... 
Miscellaneous••........ I 112,532 

1804. 1805.11896. 1 1897. 1898. 

45,727 23,551 14,724 18,736 6.5,553 
1,200. 60 
I , 115 16,651 21.862 36,160 1.046 

25,500 4,880 1,IGO 14,960 
f,O 220 200 240 1 

6 80. 

201 .... ..... ... ..... 

1899. 1000. , IOOJ. 1902. 

51,873138, i07 

. I 42 
1,880 0,540 

29,520 20, .;20 
575 4S'l 
440 194 

9,803 
130 

59.181 47,751 
90 1 120 

5,610, 11,770 
o.oao 2,040 

120: 519 
300 2,2i5 

28~ 
91 

7,200 
30 

30 ...... . 

1903. 1901. 190;.1 

26,259 9,8111 21, 191 
27 1201 482 

3,810 11,'.5614-1,93'. 
6,455 4,o67 J0.1 

s;o 000
1 

4 • 840 
5,510 J ,9:l91 6,9,;9 

4, 1331 4,8601 Jl,fl37 
!H . .. . 1,676 

3,680 3,iiOO 3,700 
75 2,137 Jl,040 

729 3, 18.5 5,22,5 

1906. 1 1907. 1 1908. ' 1909. 1 1910. Total. 

--------
12,476 .... . .. 1 8,300 11,826 7,000 3,030,700 

238 2.388 1,689,010 
37,6.<;8 37.017 36.81}1 24,1 18 28,200 1,108, 125 
5,9-17 27 332 11,910, 004,841 
6,009 8.597 7.665 8.870 9,823 613,390 
3.551 1s.2ar, s.02s1 11.1s2 11. 120 147,145 

14,882 ll.5Slll 6.039 12,503 4 , 753 91,084 
3,878 14.246 13.255 13,257 5,695 <'2,342 
5,961 8.536 7,412 218 63 40,363 

8,360 2.640 2.4101 2, 406 105 30, ll2 
2,921 5.720 l.121 246 10, 150 

858 l ,800 4S5 2.800 10 ,011 15,993 

t .. , :: · :r::: , o:: ~~. • ·:! · : , ~: 1~1 
705 :::]:: '.: 4~1 ~~. ::1 :~ 34 2.m 

.. : : : :J::: ... : : : : : : :I 
50 20 

30 

18. 

32 ··1 · 
1·· 

·····'!'······ 

23 ...... . 

25 . 
.. ·, :: .. 

99 95 
83 
76 
39 
32 
25 
18 

142,532 

St~te total. . 7,71.5, 121 86,0l,3 73. GS, •10,202 .JJ .~26 56,256 Sl ,7M M,:ior.
1 

S8.7fll 72,202 73,GOO .il , :151 49,04:, 116,600 103,9C2 JO!l.273' 05.721 11 2,100 78,601 9,13 1.624 

*For sourco of ftgm·es see proclu<"tion I able -;:-.: o. I. 
** J.'or source of this figure sec 11roduction tahlc> No. IL 



CHAPTER II. 

THE ORES OF IRON, FACTORS CONTROLLING 
THEIR VALUE, AND THE IRON ORES 

OF MISSOURI. 

THE OCCURRENCE OF IRON. 

According to Clarke*, iron forms 4.64<6 of the original rocks of 
the earth's crust. It occurs in nature in the metallic or uncombined 
state kno,Yn as native iron and in chemical combination "·ith other 
clements as a part or constituent of many minerals. 

"Native iron is rare. lt appears in meteorites, of which it forms 
occasionally the entire mass; oftener only a part. )lore commonly it 
is found in basie, rrnptiYe rocks, sometimes in masses o.t consider­
able size, but usually in small particles. Jn Missouri it is known to 
occur at but one place, small particles ha\"ing been found embedded 
in a deposit of shale near :K evada in Y crnon county. 

Deposits containing natiYe iron are so uncommon and generally so 
small that the.'· arc neither songht nor considPrctl as a source of iron 
for economic purposes. 

Iron in combination ,vith other clements occurs in a great Yariety 
of forms, is very widely distributed, and comprisrs all the great de­
posits of iron ore. Its most common form is the oxide in which the 
iron is combined ·with oxygen, hoth with and without water. In 
combination with oxygen alone, it forms the anhydrous oxides com­
monly known as the black, red, and blue iron ores; with both oxygen 
and water it forms the hydrous oxides, or brown and yellow ores. 
Combined ,rith oxygen and carbon, it forms an iron carbonate known 
as siderite. In combination 1Yith sulphur, it forms the sulphide min­
erals, marcasite, pyrite, and pyrrhotile; and combined with oxygen 
and sulphur, it forms the sulphate of iron. 

Other less common compounds of iron are those with arsenic, 
phosphorus, silica, rund copper, forming arsenides, phosphates, sili­
cates, and copper-iron sulphide. 

*Clarke, F. W., Analyses of rocks: U. S. Gcol. Survey Bull. No. 168, p. 15. 

(15) 
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THE ORES OF IRON. 

Theoretically, a majority of the above named compounds con­
tain a sufficient percentage of iron to be considct·ed as ores of iron 
but commercially they are not. In order to have commercial value, 
an iron mineral must be so constituted that, when treated by some 
standard method of smelting, it will yield its metallic iron at a profit. 
Thns, the sulphides arc not considered ores of frou because sulphur, 
which is an undesirable impurity in commercial fron, cannot be com­
pletely removed by ordinary methods of smelting. l<'or a similar 
reason, the compounds of iron with phosphorus and arsenic are not 
included as it-on ores. 'l'hc i:;onrcc of commer<•ia L iron is limited to 
three groups of iron minemls, namely: the anhydrous oxides, the 
hydrous oxides, and the carbonates. 

In the following table, the various commercial ores arc arranged 
in the order of their value from the standpoint of iron content: 

TABLB NO. XL 

Clwmlcal Charartor. I :IJlnc>rnl :\'am!'. 

-1-----

1 :lfagnN It<'. 

I 
Anhydrous Oxide< ofi--------

Iron . 

Hcmallt<'. 

-----

Physical Charatt!'r. 

Crystalline. 
\Jasslvo or Granular. 
Dlaclc Sands. 
Bog-l\I agnetlc or<'. 

I 
Crystaliino or Spocular and l\licaccous. 
Compact fibrous. 
Granular. Earthy, Ocherous. 

I 
Oolitic or Fossiliferous, .\rp;lllaceous, 

Psoudomorphou s. 
and 

I Turgltc_··-- ---l llW>·o;d_a_l_. - ---------­

Hydrous Oxitlcs 
Iron. 

I 
GoctWto. 

-----

Botryoldal. 

Stalaclitic. 

I 

Fibrous. 

I !
Porou~. cellular bog ore. 

Primary. . Hard. dense replacement oro. 
Bot,ryoldal. 
Ochc,·ous. 
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TABLE NO. XI-Continued. 

Chemical Character. :Mineral Name. Physical Character. 

Liroonite. 

Xanthosidorito. 

Carbonate of Iron .. . . , Sidcrito or 
"Spatbic Iron." 

!
Pseudoroorphous 

Secondary Massive. 

Ocherous. 

Soft Ochcrous. 

Brown Carbonate. 
Clay-ironstone. 
Black band. 

AJ\THYDROUS ORES. 

:U.\G)>ETITE. 

f 

Stalactitic. 

Botryoidal. etc. 

:Magnetite or magnetic iron ore when pure contains 72.4)6 of 
metallic iron, and thus constitutes the highest grade of iron ore. 
Chemically, it is the double oxide, consisting of ferric and ferrous 
iron, expressed by the formula Fe30 4• 'l'he rather unstable ferrous 
oxide of iron (l!"'eO) is sometimes replaced by magnesium oxide and 
rarely by the oxide of nickel or of titanium. l\fagnetite may be 
readily distinguished by its strong magnetic properties. It is usually 
crystalline in form and iron black in color, and when scratched, gives 
a black streak. 

)fagnetite usually occurs in rocks of Archean or pre-Cambrian 
age; it is confined chiefly to crystalline rocks, and is most abundant 
in metamorphous rocks. It also occurs widely distributed as grains 
in eruptive rocks and as a black sand. 

Deposits of magnetite are sometimes of great extent, and gen­
.erally occur under much the same conditions as the crystalline hema­
tites. Perhaps the most notable deposits of magnetite in the United 
States is that at Cornwall, Pa. In l\1issouri there are no known de­
posits of magnetite of importance, although the deposits at Shepherd 
Mountain are somewhat magnetic. 

HE)L\'l'ITE. 

Hematite, when pure, contains 70% of metallic iron and is second 
only to magnetite as a high grade ore. Consisting of the r,ingle and 

G- 2 
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rather stable ferric oxide of iron (Fe20 3), it is less apt than magnetite 
to contain combined impurities. 

Ilematite exists mainly in hrn varieties : (1) blue specular; and 
(2) red. 

(1) Specular hematite is blue to steel gray in color, possesses a 
metallic luster, and often shows beautiful cryst al faces. ·when the 
structure has much the appearance of mica, the ore is called "mica­
ceous hematite.'' 

(2) Red hematite appears in a great va1·iety of forms. It may be 
granular, earthy, oolitic, fossiliferous, or argillaceous, also pseudo­
morphous after marcasite and pyrite. It is uniformly softer than the 
specular ore and somewhat lower in specific gravity, in some varieties 
as lo,Y as 4.2. 

'l'he granular variety may be produced by the replacement of 
granular rocks, such as coarsely crystalline limestone. An ore of this 
type usually contains considerable material similar to that which has 
been replaced. The earthy Yariety lias a fine grained, homogeneous, 
chalk-like texture, and is usually rather soft; it may be a replacement 
of fine grained, homogeneous roeks, sneh as deeompouid chert. in 
which case it often retains some of the physical structure of the re­
placed material. The oolitic -variety may be at once recognized by 
its characteristic seed-like and pitted structure. Sometimes it is highly 
fossiliferous, in \\'hich casP, it is known as fossil ore. The argillaceous 
variety contains consickrable cfay, and usually has a laminated or shaly 
parting, resembling red shale or clay. 

When pseudomorphous after mareasit<', hematite usually exhibits 
more or less of the dendritic, feathered, and botryoidal structures of 
that mineral; after pyrite it often retains the crystal fo rms of that 
sulphide. In either case it may be massiYe 01· ocherous. 

"\Vhen in massive, crystalline form, hematite resembles magnetite 
in texture and color, but may be distinguished from th<' latter hy its 
red st reak and non-magnetic property. 

Fully nine-tenths of the iron ore mined in the United States is 
hematite. Hematite normally ocems in rocks of all ages and in much 
larger masses than either magnetite or limonite. The most extensive 
deposits known in the United States are those of Algonkian 01· Jlnronian 
age in tl1e Lake Superior region. The soft ores of the :\Iesabi range, 
however, are not wholly anhydrous but contain a Yariable amount of 
combined water ranging from 2.09 to 8.23%, representing all gradations 
between a hematite and a limonite. 

All the Yarious phases of hematite described aboYe occur in )Iis­
souri and will be discussed more fully in a later chapter. 
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HYDROUS ORES. 

The h~·drous or brown ores, turgite, goethite, limonitc, and 
xanthosiderite, form a series of hydrated oxides of iron containing 
combined water in increasing proportion in the orde1· named. Limonite 

is usually the most abundant of the aboYe minerals and forms· the 
major portion of the deposits o.C brown ore. 'fhe composition of 
carload shipments approximates the composition of this mineral and 
the brown ores are commonly designated as limonites. 

TtiHGTTF.. 

Turgite (2Fe,03• II20). the first member of the group, is inter­
mediate in com.position behveen hematite and limonite. It contains 
5.3:t water and resembles limonite, but gi\·es a red streak. While it. 
is frequently present, it is not so common in deposits of brown ore as 
the othe1· memhers of the group. 

OOETHlTB. 

Goethitc (Fc,O,:. Il,O), the second member of tlle group, occurs 
much more commonly tl1an Turgite. Containing 10.1;6 of combined 
water, jt answers more nearly the description of a true brown ore in 
that it gives a brown streak. Tt eommonly occurs in crystals of 
botryoidal and stalaclitic growths. liaving concentric and radiated 

structure with a nearly black Yarnish-like exterior. 
Goethite may be distinguished from hematite by its brownish­

yellow streak, and from limonite by its crystal habit and lo;Yer per­
centage of combined wnter. lt is formed very generally in primary 
deposits of brown ore, and in l\lissouri commonly occurs lining cavities 
in this class of deposits. 

LDCO.XITE. 

Limonite (2Fe,03 • 3H20), sometimes called brown hematite, con­
tains 59.8% metallic iron and 14.5ft combined watc;r. It is not, as far 
as known, an original constituent of the igneous rocks, but is pro­
duced either as an original chemical precipitate or chemically by the 
alteration of other iron minerals. An important source of limonite 
is direct precipitation from iron bearing solutions, forming what may 
be designated as primary limonite. Bog iron ore is the chief repre­
sentative of primary lim.onite. Formed under bog conditions, limonite 
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usually has an open, cellular texture, though it may be somewhat 
laminated. It is usually highly silicious, due to the presence of pre­
cipitated silica and of dctrital material such as chert, sand, and clay. 
Limonite resulting from the l'eplacement of other rocks, such as de­
composed chert, is also usually very silicious, due to the presence of 
unreplaccd materials. In addition to the above limonites, there are 
some soft, ocherous Yarieties, which may also be of primary origin. 

Through oxidation and hydration the sulphides marcasite and 
pyrite form an important source of limonite. Such ores are known 
as secondary limonite. They commonly retain some of the crystal­
line structure of the sulphides, and can usually be recognized by this 
means. 

:,u ~TIIOSIDERITE. 

Xanthosiderite (Fe,03 • 2II"O), the fourth member of the hydrous 
oxides of iron, contains 18.4% combined water which is four times 
that of turgite, twice that of goethite, and a third more than limonite. 
It occurs in fine needles or fibers with either stellate or c:oncentric 
structure, and as an ocher. ln color, it is a golden yellowish-brown to 
brownish-red. While not known to form large deposits, it is fre­
quently associated with limonite, espedally where the ochcrous Yariety 
1s common. 

The brown ores or limonites, dne to their origin, are usually found 
near the surface. 'fhey arc common to all kinds of rock and are more 
irregular in form than the hematite deposits. 

CARBONATR ORES. 

'l'he carbonate ores, even when pure, contain the lo,Yest percent­
age of metallic iron ( 48.20%) of any of the ores of ieon. Siderite 
(FeC03 ), also known as "Spathic Iron," occurs principally in strati­
fied rocks, and in those of a metamorphic character. It is particularly 
common in mica and clay slaks. As clay-ironstone, it is found chiefly 
in the Coal 1[easures. 

1'hc chief varieties of the car bona tc ores are: ( 1) brown car­
bonate; (2) clay-ironstone; and (3) black band. Tnc first is the 
ordinary, r elatively pure, brown siderite. The second is the impure, 
argillaceous carbonate occurring in nodules and beds. "Black band" 
is a carbonate ore carrying carbonaceous material which is often so 
abundant as to cause the ore to be nearly self roasting. 

Commercial deposits of iron carbonate are rare as compared with 
those of either the red or brown ores. During 1909, Ohio was the 
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only producer of ores of this type, the output amounting to less than 
1/30 of 1% of the total production of iron ores in the United States 
for that year. 

CIIE:MTCAL CO :;\IPOSI'l'IO N. 

The chemical relation and composition of the principal iron 
minerals, together with their comparative value as ores, are shown in 
the following table: 

Ores. 

TABLE ~O. XII. 

i\Iinoral Name. 

:\ fagnetite. 

C'hemjcal 
Formula. Chemical Composition. 

:\letallic iron ..... 72.4 % 
Oxn:cn. ..27.6 

Anhydrous Oxides of Iron.-------,-------------------

Hematite. 

-----------: ------

Tur1,'itc. 2Fe,O,. H,0. 

Gocthite. Fc,O,. II,O. 

Hydrous Oxides of Tron ... 

Limonito. 2Fe,O,. 3II,O. 

I 
I 

Xnnthosiderite. l•e,O,. 2ll,O. 

Carbonate of Iron. Sideritc. ~·eco, 

;\Je1allic iron ..... 70.0 
Oxygen .... . ..... 30. 0 

::.f<'tallic iron ..... 66. 29 
Oxygen .......... 28.41 
Water. . .. ...... 5.30 

I ::lfclallic iron ..... 62. 93 
Oxygen .......... 26. 97 
Water ..... ...... 10 . 10 

I :\fetnlTI<' iron .. .. . 59.8 
Oxygen ........ .. 25. 7 
,Yater ........... 14 .,; 

:\Ictallic iron .... . 57. 12 
Oxygen. . .. 21. 48 
,vatcr .......... . 18 . 40 

I ;\lctnllic iron. .48.2 
Carbon dioxide ... 51. 8 

ln this table it will be seen that, other things being equal, magne­
tite contains the highest percentage of iron; and that the other ores 
follow in descending order. It will be noted that the five minerals; 
hematite, turgite, goethite, limonite, and xanthosiderite constitute an 
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increasing series with respect to their percentage of combined water, 
and that with the increasing hydration there is a corresponding de­
crease in the metall ic iron content. 

The carbonate ores, though they contain no water, consist of iron 
in the ferrous form combined with a large proportion of carbonic 
acid, resulting in an ore, which, when perfectly pure, cannot exceed 
48.2% metallic iron. 

The percentages recorded aboYc are for theoretically pure ores. 
No furnace, however , yields the full percentage of iron in the ores 
that go to blast, and commercially there are practically no ores that 
are normally pure. For this reason the recovery depends not only 
upon the furnace practice, hut also upon the nature of the materials as­
sociated with the ore. 

FACTORS CONTROLLING THE VALUE OF IRON ORES. 

The commercial value of an iron ore is based upon the following 
important considerations: (1) composition, (2) manner of occur­
rence, and (3) proximity to market. 

Composition: Other things being equal, the com para ti ,·e value 
of the several classes of iron ore depends chiefly upon tllcir iron 
content. Thus, in pure ores, the or<lcr of value is ns follows : (1) 

magnetite, (2) hematite, (3) the bro,rn ores, and ( 4) siderite. In 
the majority of workable deposits, this classification will hold good, 
for while few deposits of any class arc strictly pure. those of the 
normally low grade brown and carbonate ores carry as high, if not 
higher, percentages of impurities than do the normally }1igh grade 
magnetite and hematite ores. 'rhcre arc, ho"'evcr, important excep­
tions, due to the texture of the ore and to the associated materials. 
The texture of an ore is often an important fac1.01· in smelting, for 
pqrous, open textured orrs arc more cMily rrdnceLl than those of a 
compact, dense nature. 

Practically all the iron ores contain impurities. From the na­
tur e of their effect upon the final product, these may be regarded either 
as inert, injurious, or beneficial. 

Inert impurities are those which may be sufficiently eliminated 
by the process of smelting 1.o r ender a merchantable product. Chief 
among these are silica and alumina. 

Silica exists principally as crystalline quartz, chert, sand, and 
tl1e silicate minerals. Alumina occurs chiefly in the form of clay and 
other silicate minerals. 'rhese minerals may be largely eliminated in 
the blast fumace by means of proper fluxing, but, when present in 
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large quantities, they add greatly to the burden of the furnace, ma­
terially increasing the cost of smelting, and often rendering an ore 
unrncrchantable. Limestone is used as a fluxing material for the 
silica and lumina in the ore, and, therefore, is not injurious \\'here 
present in amounts sufficient for the removal of these materials; but 
when present in greater quantities, it becomes a source of expense in 
smelting. 

Injurious impurities may be designated as those which cannot be 
successfully removed by smelting, and the presence of which, except 
in Yery small quantities, unfits the iron for commercial use. In this 
class, and depending largely upon the quantity in which they are 
present and the purpose for which the pig iron is to be used, may be 
included phosphorus, sulphur, arsenic, and antimony. 

Phosphorus renders steel weak and brittle "·hen cold, and may 
be present in Yery small quantities only. Arcording to Hurd,* the 
following is a typical analysi<; of Lake Superior bessemcr ore: "Bes­
semer ore dried at 212° F. has a typical analysis of 61.55;t iron, 
0.047% phosphorus, 4.6% sili<'a, and 1.5;-t manganese. ·with a generalJy 
accepted moisture of 101 this is equiYalent to ,'55.391 natural iron. 
The per cent of iron may be diminished proYided tl1ere is a diminu­
tion of phosphorus equal to 0.0075 for each per cent of iron loss." 

Phosphorus in small quantities, however, renders cast iron easily 
fusible and when cold, hard and brittle, qualities that are desirable 
in making certain varieties 0£ castings reqnfring great fluidity of 
the metal. Ju pig iron fo1· this pmpo!'<-'. 2.5,: of phosphorus is some­
times used. In smelting, phosphorus rnay be removed by the basic 
bessemer process, although it is not remowcl by the acid he<;semer 
process. fo the latter p10eess the percentage of phosphorus may be 
increased in the iron over that in the ore, due to the remornl of other 
impurities and the loss of some iron. A large proportion of the steel 
in this country is manufactured by the basic open hearth process. 
Through this method ores that could not be employed by the acid process 
became available for the manufacture of steel. 

Sulphur, while increasing the strength of cast iron, renders both 
wrought iron and steel brittle while hot and thus unforgeable. Ores 
producing a pig containing more than 0.08% of sulphur arc considered 
non-bessemer, and those producing a pig containing over 0.10% are 
not suitable for the manufacture of wrought iron. In the case of cast 
iron, sulphur not only makes the metal very tender while at a red 
heat, but causes solidification to take place more rapidly, producing 
blow holes and dirty iron. 

*Ilurd, R .. Iron ore mnmial : Lake Superior District, 1911, p. 6. 
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In the process o.f smelting, small amounts of sulphur are re­
moved as calcium sulphide by combination with the lime of the flux. 
However, the slag will take up only a small percentage of sulphur in 
this manner and to eliminate high percentages of sulphur correspond­
ingly large amounts of slag would be required. 

Among the other injurious elements to be reckoned ,vith arc 
arsenic and antimony, which, even in small quantities, are detrimental 
to steel and wrought iron, and are not beneficial to cast iron. 

Among the minerals commonly associated with iron ores are a 
few which add to its value for certain purposes. Chief among these 
is manganese, which, when present in iron ore, forms what is known 
as manganif erous iron ore. 

l\Ianganesc alloyed with iron in proportions of from 8 to 20% 
forms what is known as spiegelciscn; where the manganese equals 
about 80,!6, the product is known as ferro-manganese. 

In the manufacture of steel, manganese is used to counteract the 
effect of sulphur by forming a manganese compound with that ele­
ment. l\Ianganese in small amounts giws steel hardness, ductility, and 
strength, fitting it for the manufacture of burglar proof safes, car 
wheels, ore crushers, dipper teeth for steam shovels, etc. 

l\Ianner of Occurrence: Jn many instances, the manner in which 
an iron ore deposit occurs is an important factor in determining its 
value. For example: 01·e occurring in thin Yeins "·a lied in by hard 
rock; ore mixed with so large a proportion of clay and chert as to 
render its separation very expensiYe; thin beds of ore separated by 
strnta of waste material, such as chert or quartzite, rendering mining 
difficult and cxpcnsiYr; and ore so ckcply bnrird i":S to make deep and 
e:s:pensfre mining necessary, frequently become:, unavailable though 
it may be high grade. 

On the other hand, low grade ores become a vailablc where found 
in large deposits with a thin o,·er-burdcn and little foreign matter in­
termixed. A striking illustration of tl1is is afforded hy tl1e red hema­
tite or fossil ore of Alabama, which, though averaging as low as 35 
to 40,% metallic iron, occurs in uniform beds 5 to 12 feet thick and 
of great lateral extent. Under such favorable conditions, the low 
cost of mining off-sets the low grade of the ore. 

Proximity to 1\1:arket: Other things being equal, proximity to 
market or, in other words, the cost of transportation is an essential 
factor in determining the value of an iron ore. Since, however, the 
conditions of grade, purity, and occurrence usually ,·ary greatly, the 
cost of transportation is a relative factor only. 

Based on the cost of transportation ores may be said to be avail-
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able and unaYailable. An available ore is one which will bring a 
price sufficiently high to pay a profit over the cost of mining and 
transportation. Obviously, ,,here transportation is expensive an ore 
to be available must be of relatively higher grade, or more faYorably 
situated regarding markets than an ore which is relati ,·ely more 
accessible. 

Transportation is very important in a consideration of the com­
mercial importance of the iron ores of ::\Iissouri. 'J'hc lack of cheap 
transportation has prevented the development of many deposits "·hicl1 
under more favorable conditions might be worked at a profit. 

THE IRON ORES OF MISSOURI. 

The important deposits of iron ore occurring in this State con­
sist of hematite and limonitc. The hematite deposits vary greatly in 
their manner of occurrence and have a wide geologic range, being 
found in rocks of pre-Cambrian, Cambrian, Silurian, and Carbonif­
erous ages. The limollitc:,; arc also represented by several types but 
do not have so wide a geologic range, occurring chiefly in the area 
underlain by Cambrian formations, although a few important deposits 
occur in the }Iississippian. 

Commercial deposits of magnetite and iron carbonate arc not 
known to occur in l\Iissouri. Although certain of the Yein ores in 
the porphyry at Shepherd 1\Iouniain arc strongly magnetic, these 
ores are more largely hematite than magnetite. 

'l'hc carbonate ores, "·l1ich are known io occur in the Lower 
Coal i\Ieasures, have not been prospected for the purpose of deYelop­
ment, and no deposits of commercial importance have been dis­
covered. 

The following types of iron ore deposits luwe been recognized 
in lHissouri, eacl1 being distinct as regards origin and geologic occur­
rence: 

1. Specular hematite in porphyry (pre-Cambrian) . 
2. Hematites of the filled sinks (Central Ozarks) . 
3. Hematites of the CarboniEcrous. 
4. Carbonate ores of the Carboniferous. 
5. Red oolitic hematite of the Silurian. 
6. Limonite secondary after rnarcasite and pyrite. 
7. Primary limonite of Southeast )rissouri. 
8. Primary limonite of Southwest Missouri. 
Each of the several types of ore deposits appears to be confined 

rather closely to a certain geologic proYince which aids greatly in 
determining their probable distribution. 
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Type No. 1 includes the massive, coarsely crystalline, blue, specu­
lar hematite occurring in porphyry at Iron :lVIountain and Shepherd 
Mountain, and the banded and somewhat silicious, specular hematite 
occurring in porphyry breccias at Pilot Knob. Deposits of this type 
are confined exclusively to the porphyry of the St. Francois mountains, 
and arc marked with a star upon the general geological map of the 
State, accompanying this report. 

'l'ype No. 2 includes reel and specular hematite and important 
quantities of brown ore in various stages of hydration which occur 
in sink-like depressions in the Cambrian of the north-central Ozarks. 
The geologic province occupied by these ore bodies is fa irly well de­
fined. Deposits of this type are represented by a solid triangle upon 
the general map. 

Type No. 3 includes a number of deposits of earthy, red and 
some blue, specular hematite occurring in lenses and nodules in the 
basal member of the Pennsylvanian series, usually where that series 
lies unconformably upon the older rocks. Deposits of this type are 
therefore confined to a relatively narrow strip of country following 
the margin of the Pennsylvanian rocks. They are shown upon the 
general map by a solid diamond. 

'l'ypes Nos. 4 and 5 do not outcrop and are not indicated on the 
map by smybol. Type No. 5 is known to occur at one point only, 
as disclosed by a deep drill hole at Forest City, Holt county. 

'l'ype ~o. 6 includes both the pipe and boulder Yariety secondary 
after mareasite and pyrite. Deposits of this type ha...-e a very wide 
distribution throughout the Ozark p lateau, encroaching upon the 
provinces of several of the other types. 'I'hey are especially well de­
veloped in those parts of the region where the residual clays are 
thick. They are represented upon the general map by a. solid, round 
dot. 

Type No. 7 includes the primary limonite deposits presumably of 
Tertiary age, which arc confined to a relatiYcly narrow strip of coun­
try bordering upon the southeastern Lowland plain. Type No. 8 
includes the primary limonitc deposits confined to a limited area in 
the southwestern part of the State, including parts of western Greene 
and Christian counties. Types Nos. 7 and 8 are represented upon the 
general map by a solid square. 

Types Nos. 1 and 2 include all of the w·ell known merchantable 
deposits of hematite in Missouri and are very largely responsible for 
whatever record the State has made as an iron ore producer. 

Type No. 6 represents a class of brown ore that first gained at­
tention during the early 70's, when the ores were used largely as 
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flux in local lead smelters, and also in part for the manufacture of 
pig iron. A little later the mining of these ores was practically dis­
continued, not to be resumed until about 1900. 

The primary limonites were not seriously mined until as late as 
1905-6, and only recently have any large shipments been made. The 
hematites of the Carboniferous are still undeveloped. 

In the succeeding chapters the several types of ore are discussed 
to the degree of detail that their importance seems to warrant. 



CHAPTER III. 
PHYSIOGRAPHY OF THE IRON BEARING REGION. 

PHYSIOGRAPHIC DIVISIONS OF THE STATE. 

::\Iissouri Jias three Wl'Y distinct physiographic regions, viz.: the 
Upland plain of the northern and western portions of the State; the 
Ozark plateau, occupying chiefly the southern half of the State; and 
the Swamp area of Southeast )fissouri. 

The Upland plain and the Ozark plateau may be dividecl roughly 
by a line following the :i.\Iissomi rfrer from its month wesbrnrd to 
Boonville, thence nearly clue sontlrn·est along the }lissonri, Kansas 
and Texas R'y to the Kansas--:\fissouri houndary. 'fhe Ozark plateau 
and the Lowlands are separated by a \\·ell marked escarpment ex­
tending from Cape Girardeau, on the l\Iississippi river, southwest 
through Poplar Bluff to the :.\Iissonri-~\i·kansas houndary. These 
divisions are remarkable for the great difference in both their geo­
logic and physiographic features. 

The Upland plain is essentially a broad, undulating, prairie 
region tilted gently to the southeast. In the extreme nol'thwest cor­
ner of the State, where it is highest, it has an altitude slightly aboYe 
1200 feet, while along its lowest portion, the flood plain of the :i\Iis­
sonri river, the altitude is from 400 to 600 feet. 

'l'his region is underlain by a great series or shales, sandstones, 
and limestones which haYe a gentle dip to the west and northwest. 
The highest portions oC the region haYe the gentlest surface features, 
while the lov,e1· parts are generally more deeply trencl1ed. The area 
north of the l\lissouri riYer is more or less thickly covered with glacial 
drift, and is drained by nearly parallel streams tributary to the l\Iis­
souri riYer on the south or to the 11Iississippi river on the east. 

That pa1·t of the Upland plain which lies south of the Missouri 
riYer is underlain by soft shale, limestone, and sandstone. It has a 
gently undulating surface and is drained chiefly to the east by tribu­
taries of the l\lissonri river. 

The Ozark plateau is a dome-like region which rises above the 
Upland plain on the north and west and the Swamp area on the 

(28) 
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southeast. While the general surface of the plateau slopes gently in 
all directions from a central highland area, the flanks of the dome 
are deeply trenched a.nd the lar~er part of the country has a decidedly 
rough topography. The snrfare rocks of the plateau, consisting of 
granite, porphyry, and a. series of magnesiau limestones and sand­
stones are the oldest outcropping in the State. i\lucn of the plateau 
lies at an altitude of from J 200 to 1700 feet above tide. 

In marked contrast with the Upland plain and the Ozark plateau, 
is the extremely flat and poorly drained Swamp area., the altitude of 
which is not more than 300 to 350 feet above the tide. 

THE OZARK PLATEAU. 

Virtually all the commercial deposits of iron ore in )fissouri 
occur in the Ozark plateau. Their economic importance is governed 
largely by their topographic location with respect to streams and to 
transportation. The location of roads and railroads in the iron bear­
ing region is also conditioned chiefly by the topography, and because 
of the importance of the surface relief in relation to the production 
of the ore, this feature of the Ozarks will be described in some detail. 

GENERAL TOPOGRAPHIC FEA1'CRES. 

The Ozark region, as a whole, consists of the Shawnee hills, 
largely in Illinois, which mark the extreme eastern limits of the 
Uplift; the Ozark plateau in southern Missouri and northwestern 
Arkansas; and the Boston and Ouachita mountains of northern Arkan­
sas. It has an area of approximately 75,000 square miles and in gen­
eral outline is a low elliptical dome with a major axis of O\'er 500 
miles which extends from the 1\lississippi ri ,·er in a broad double 
curYc, first w.est, then southwest, and again "·est. The maximum 
breadth of the region is about 200 miles."~ 

Surrounded on all sides by lands having a relatiYely low relief, 
this elevated region stands out as the one prominent topographic 
feature in all that vast plain reaching from the base of the Appa­
lachians to the foothills of the Rocky :i.\Iountains. 

The expression '' Ozark plateau,'' as used in this report, includes 
the entire area of the Ozarks in Missouri and as a consequence is of 
chief interest in a consideration of the iron deposits of the State. It 
is composed of several provinces having rather distinct topographic 
and geologic features which have had a direct influence on the de-

•Keyes, C. R, Missouri Geol. Sun·ey, vol. VIII, 1894, p. n1. 
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velopment of the mineral resources. These provinces arc the St. 
Francois mountains, the Central Ozark upland, and the flanks of the 
Ozarks. 

'l'RE ST. FRANCOIS MOG:X'C'AIXS. 

The St. Francois mountains are the most striking physiographic 
feature of the plateau. They consist of an extensive group of granite 
and porpl1yry hills "·hich occupy an area 0£ about 1200 square miles, 
and are located chicOy in St. Francois, ,Yashington, Iron, Reynolds, 
Wayne, and )Iadison counties, with outliers in Shannon, Carter, Ste. 
GenevieYe, and Crawford counties. 

The outliers as a rule do not present the aspects of mountains 
and may not figure conspicuously in the local surface features, but in 
a strict geologic sense they belong to the St. Francois group. 

Taken as a whole, the mountains consist of rounded, conical 
masses of porphyry and grnnite. They occur, for the most part, in 
groups, although single indiYiduals are frequently entirely isolated 
and haY.e their bases surrounded by sedimentary rocks which com­
monly occupy the Yalley areas. l'nlike the ridges and hills of the re­
mainder of the Ozark plateau, the crests of the St. Fr:ancois mountains 
have no common lcYcl but Yary from 100 ,to 800 feet aboYe the relatiYely 
flat valleys at their bases. rraum Sauk mountain rises 1800 feet aboYe 
tide and forms the highest know·n elerntion in the State. 

In the eastern portion of the district the sedimentary rocks haYe 
been largely removed, ,Yl1ile toward the borders the effect of erosion 
is less advanced, and the mountains, although rounded, are lower 
and smaller with tlH'ir bases completely surrounded by sediments. 

The inter-mountain valleys are in general rather broad. 'rl1ey 
are floored with sedimentary rocks, above which the granite or por­
phyry hills rise steeply. A sudden change in slope often marks the 
change from the softer snndstone and limestone to the harder granite 
and porphyry. 

Approximately four-fiftl1s of the drainage of the St. Francois 
mountains is accomplished by tributaries of the St. Francois river 
which crosses the eastern half of the area from north to south. The 
head waters of Big river drain the southwestern portion. 

One of the striking topographic features of the St. Francois moun­
tain district is the so called Shut-In, a short, narrow canyon eroded 
in the granite or porphyry. At the beginning of the present drainage 
cycle, the igneous rocks were coYered with sedimentary deposits. As 
the latter ,Yere eroded the granite and porphyry were gradually ex­
posed. ·where the course of a stream was transYerse to a ridge of 
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igneous rocks it cut its channel through the granite or porphyry each 
of which weathers more slowly than the limestones and sandstones 
comprising the sedimentary series. The formation of such canyons 
usually establishes a base level beneath which the upper reaches of 
the stream cannot lower its bed. ·where the upper valley traverses 
sedimentary rocks the stream has broadened its channel, forming wide, 
flat valleys, which end abruptly at tl1e base of the hills formed by 
the more resistant granite and porphyry. Valleys of this character 
are common in the St. Francois mountains. a typical example being 
the Arcadia valley in Iron county. 

The St. Prancois mountains probably include the area of gr<'atest 
combined uplift in the State. Prom these a great series of lime­
stones and sandstones dip away in all directions toward the margin 
of the platean, steepest where the distance is sl1ortest and most g0ntly 
where longest. Thus, in general, the rocks of the plateau arc found 
to dip steepest toward the east, relatively less to the north and south, 
and most gently to the west, in which direction it is hard to detect 
any dip except over long distance. 

TUE CE::'.\TR.\L OZ.\RK 1 l'L.\);D. 

The Ozark plateau in ils bigh0st parts consists of a central 
upland belt extending from the St. Francois mountains in ,,cstern 
hon county to Texas county, then south and sontln,est to northern 
Barry county. In western Iron county the upland has an elevation 
of about 1600 feet, continuing at that altitude through Reynolds 
county, falling to 1400 feet in Dent county where the.re is a large 
area of rclatiYely flat upland at about this clcYation. Continuing 
southwest through Texas county into '\Vright county the plain rises 
to near 1700 feet at Cedar Gap an!l from this point falls again to 
about 1550 feet at the State line. 

"\Yithin this central upland belt, the topographic features arc re­
markably gentle for the Ozarks. rrhe surface is undulating rather 
than hilly. The valleys are relatively broad and shallow and the 
higher elevations arc seldom more than 100 feet above the Yalleys. 
l'nder ordinary conditions these Yalleys are dry and are flooded on1y 
during excessive rains. Locally, where the surface '1atcrs arr ab­
sorbed by sinks to which the stream courses have not yet cut back, 
the drainage lines are indistinct and the diYide is inconspienous. 

TIIE FLA:XHS OP THE OZARRS. 

From the St. Francois mountains on the east and the Central 
l1ighland area on the west, the general leYel of the plateau slopes 
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away in ·all directions toward its border, its stream courses generally 
becoming deeper and the surface increasingly rugged as the margin 
is approached. 'l'here is, however, considerable difference in the sur­
face features of the southern and northern slopes. The southern slope 
is generally much. the rougher, being deeply dissected by numerous 
widely branching streams, forming upland ridges that are exceedingly 
crooked and irregular in width. 'While this type of topography is 
characteristic of the greater part of the soutl1ern Ozarks, there are 
large areas in which the valleys are broad and shallow and the sur­
face is rolling rather than hilly. Such is true of large parts 0£ Howell 
and Oregon counties, while the southeastern part of Carter county 
and the adjacent parts of Butler and Ripley counties also have a 
rather low r.elief. 

In contrast with the widely branching streams of the southern 
Ozarks, those of the western part of the northern slope run nearly 
parallel for long distances with tributaries that are short or have a 
trend nearly parallel to the main streams. Except in the case of the 
larger streams, the ,·alleys are not so deep as those on the south. 
Between the p1-1rallel streams are relatively broad, flat topped divides 
representing long strips of but slightly eroded plateau differing in 
character from the narrow, crooked ridges of the southern Ozarks. 

'rhere are, however, belts of very rough country lying along 
each side of the larger streams and in that part of the region between 
the main line of the St. Louis and San Francisco R. R. and the St. 
Francois mountains, including the basins of the :lvieramec and Big 
rivers, the topography is more like that of the southern Ozarks. 

On the other hand, the extreme western portion of the plateau 
or that part west of range 21 W., is more nearly an even plain cut 
by streams of moderate depth with comparatiYely narrow belts of 
hilly country along their courses. 

The extreme eastern portion of the plateau has a topography re­
sembling more nearly that of the southern slope than that of the 
northern slope. 

DRAIXAGE. 

STRl•:.UIS. 

The Ozark plateau is drained largely by a system of nearly radial 
streams fl.owing into the l\Iissomi river on the north, the l\Iississippi 
river on the east and the Swamp area on the southeast. 

The northern portion of the plateau is drained by the Osage, 
Gasconade, and Meramec, while the chief riYer systems of the southern 
slope include the Current, Black, St. Francois, and Castor. 
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The narrow strip of country east of the St. Francois mountains is 
drained by a number of short, rapid streams flowing into the Mis­
sissippi river. 

The drainage of the extreme southwestern part of the plateau, in­
cluding all of ,Tasper county and large parts of Barton, Lawrence, and 
Newton counties, is over the western border of the State, the water finally 
reaching the i\Iississippi through the Arkansas. 

In each of the above mentioned drainage districts, the direction 
of the stream courses coincides closely to the general dip of the up­
land surface and it may be inferred that the direction of the former 
has been controlled largely by the slope of the latter. "\Yith this idea 
in mind, a glance at the drainage lines of the region, as shown on 
the accompanying geologic map, conveys at once a general idea of 
the major dome-like structure of the Ozarks. 

The difference in degree of slope of the north and south sides 
of the Ozark plateau has affected the character of the two sets of 
streams. 'With head-waters rising at practically the same elevation 
they empty into areas differing in elevation by at least 250 feet, those 
on the southern slope discharging upon the Swamp area at an eleva­
tion of approximately 350 feet, while those on the northern slope join 
the Missouri at about 600 feet A. T. 'rhe southern streams have an 
aYerage fall of 12 feet to the mile, while the northern streams haYe 
an average fall of about seven feet per mile. 

The courses of the short, rapid streams draining the eastern mar­
gin of the area conform closely to the direction of the dip of the rocks 
in that region. These rocks are tilted much more steeply tl,an those 
of the northern, southern, and "·cstcrn slopes, and the streams have 
co1·respondingly greater fall, are shorter, and ha vc little or no flood 
plain. 

In general features, howeYer, the streams of the several slopes 
of the Ozark phlteau arc very similar. The valleys of their upper­
most tributaries through the first 100 feet of fall arc usually wide 
and open, like a flat pitching trough with low cfr,ides which, as a rule, 
are covered with soil and chert. The fall of these tributaries usually 
exceeds 25 feet per mile. They are produced more largely hy solution 
than by erosion. The average rainfall dors not flow off the surface 
in streams, but sinks through the loose, cherty soil, dissolving the 
underlying limestone and leaving a mantle of insoluble material. 
'l'hesc valleys are best deve1oped along the southern slope, although 
they also occur north of the divide. In 'fexas, Howell, Shannon and 
Oregon counties, they afford a large part of the tillable soil. 

G-3 
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Proceeding down the valley numerous springs appear, the wide 
open valleys gradually becoming deeper and narrower, and develop 
permanent streams of considerable size. As the valleys gww deeper, 
the topography becomes correspondingly rough, frequently resulting 
in bluffs from 200 to 300 feet in height. 

SPHINGS. 

A remarkably characteristic feature of the drainage of the Ozark 
plateau is the numerous mammoth springs that appear at intervals 
along the main streams. Such springs arc common to both sides of 
the plateau but are best developed in the upper valleys of the 1'Icra­
mec, Gasconade, Osage and Current rivers. Springs of smaller size 
are found in all parts of the region. 

Prominent among the larger springs are the IIahatonka, 1'Ieramec, 
Greer, Bennett's, and )fainmoth springs, each of ·which flows millions 
of gallons per day. Measurements at the Meramec spring show that 
its average flow is about 110,000,000 gallons in 24 hours. 

These springs have their catchment area in the wide, open, dry 
valleys of the upland area, their waters following underground solu­
tion channels to the point at which they reappear at the surface. 

CAVES. 

The extensive underground drainage as shown by the enormous 
springs has resulted in the solution of the limestone and the formation 
of extensive cav.cs. Conditions most favorable for the formation of 
large openings occurred after the principal streams had cut their 
channels well into the formations, but before the tributary valleys 
were fully developed. Under these conditions, ground-water level 
was depressed near the gorges of the larger streams, making it pos­
sible for the underground drainage to cut extensive and deep caverns 
before reaching drainage level. Such conditions exist today through­
out a large part of the Central Ozark region. In the Central ore 
district, solution caves are very common in the Gasconade. They 
exhibit different stages of formation. Some contain large streams 
of water and some, lying near or just above ground-water level, are 
still in the process of formation. Others are nearly dry or quite so 
and arc evidently very old, for they have started to refill through the 
accumulation of stalactites and stalagmites of calcium carbonate. In 
some instances the caves have been virtually closed by this material. 

SINK HOLES. 

Another characteristic feature of the plateau region is the so­
called '' sink hole.'' Sink holes are common to those parts of the 
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Ozark plateau which arc underlain at the surface by limestone. They 
are typically developed upon the flat topped divides and where the 
stream courses are normally dry. Generally circular in outline, they 
are largely solution basins marking the entrance to underground 
channels. They may be formed in two ways; either through the cav­
ing of the roof of underground channels that have failed to support 
their loads, or by the enlargement, through solution, of joints lead­
ing from the surface to the underground channel. It is probable that 
the first process explains the origin of the very large surface sinks 
and that the second explains the origin of the smaller ones, while 
some may be the result of both processes. Occasionally the sinks occur 
in groups or clusters providing the entire drainage of a large area 
and imparting a unique form of topography. Usually they vary from 
100 to 300 feet in diameter, although single sinks are know·n to in­
clude as high as 150 acres and to drain a much larger area. Frequently 
they are found to hold water, and this is the nearest approach to 
the formation of natural lakes in the Ozarks. 

The '' filled sink'' of the Central ore district has no relation to 
present topographic features, although extremely important in its 
relation to the hematite deposit$ of that district. 'rl1e formation of 
these sinks is discussed in Chapter VI. 

IIIGIIWAYS. 

From the foregoing description of the surface features of the 
Ozarks, it may be inferred that the roads are correspondingly rough. 
They do not conform to range and section lines as is so genera1ly the 
case in both the Upland and Lowland plains of Missouri, but follow 
the ridges and valleys, making occasional transfers from one to the 
other upon the more gentle hillsides. 

Since in a few cases only, the iron ore occurs near the rail­
roads, a haul by wagon is generally required. 'rhis is seldom possible 
for distances exceeding a few miles, for the roads being generally 
unimproved, are rapidly eut up by heavy loads and, during the winter 
seasons, often become impassable. 

Compared with the other physiographic divisions of the State, 
the Ozark plateau is but poorly supplied with railroad facilities. The 
accompanying geologic map shows the chief systems and their more im­
portant branches. 1'he lack of adequate transportation facilities has 
greatly retarded the development of the brown ore deposits of the 
southeastern portion of the State. 



CHAPTER IV. 

GEOLOGY. 

INTRODUCTION. 

The iron ores of l\Iissouri are so Yaried in their nature and in the 
manner of their occurrence that a knowledge of at least the more 
salient geologic features of the ore bearing region is essential to a dis­
cussion of their economic importance. For this r eason, a brief r eview 
of the stratigraphy and structure is here given to meet the wants of 
those who are not familiar with the geology of the state. Detailed 
descriptions of the various formations are to be found in the earlier 
r eports of this Bureau. 

The geological map of the state. accompanying· this volume shows, 
in a general way, the snrface distribution of the principal geologic 
divisions, as well as the location of the several types of ores. From 
this, it ,rill be seen that the rocks of the iron bearing region consist 
chiefly of Cambrian dolomite with interstratified sandstone and chert, 
although there arc also important areas underlain by sediments of 
post-Cambrian, and by igneous rocks of pre-Camhrian age. 

GEOLOGICAL SECTION. 

The following geological section, based upon the work of the 
l\Iissouri and the U. S. Geological Surveys, is the latest provisional 
age classification of the known formations o.f the State : 

lRecent, . ..... {,\lluYial deposits. 
RPsidual deposits. 

Pleistoc<>ne .. ( Loess. 
'\. Glacial drift. 

Quaternary ..... . .. . 

{

Lafayette. 
Tertiary. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lagrange. 

Porters Creek. 

U "X CONFORMITY. 

f:' lissouri. 

Pennsylvanian (Coal ::\fcasures) . . •...• ...... ~ { Pleasanton. 

l Des Moines Henrietta. 
Cherokee. 
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UNCONFORMITY. 

Mississippian ............................. . 

{

Birdsville. 
Chester Tribune. 

Cypress. 

St. Louis{Ste. Genevieve. 
St. Louis. 

Spergen. 
,varsaw. 
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Keokuk, }Called the Boone in S. W. :Mis-
Burlington. souri by the U. S. G. S. 

Devonian ..... ... . 

Silurian .. 

Ordovician. 

Ch {Chouteau. 
Ki e;:m:g r Hannibal (Vermicuiar) . 

n er 00 Louisiana (Lithographic). 

{

Bushberg. 
Sulphur Springs Glen Park. 

linnamed shale. 

Grand Towcr{Hamilton. 
Onon<laga. 

Clear Creek (Oriskany). 

{

Raile3· (Lower Helderborg). 
. . . . Niagnrn (Bainbridge). 

Girardeau (Cape Girardeau). 

l
ITudson River (Thebes or :1-Iaquokcta) . 
l{immswick (Receptaculites) . 

.. . .. . . lr'latthll'.1 ('l'l'entou, Black River or Bird's-eye.) 
· • oac m. 

Unconformity. 
St. Peter. 

'U NCONf'OllMlT\'. 

Jefferson Clly. 
Roubidoux (Incl. Dolin sandstone). 
Gasconade (Incl. Gunter sandstone). 
UnconformJty (?). 
Proctor. 

Upper Cambrian (Ozarkian of E. 0. Ulrich) .. Eminence. 
Potosi. 
Unconformity (?). 

Doe Run} . 
Derby Elvlns of Ulrich. 
Davis 

Middle Cambrian (Taconlc or Cambrian. re-{Bonneterre. 
stricted of E. 0. Ulrich). . . . . . . . . . . . . . . . Lamotte. 

GnKAT UxcoxF01n1tTY. 

[

Diabase. 

Pre-Cambrian. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Br::~~. and 
Porphyry. 
Granite. 

Tuff (Pilot Knob iron forma-
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PRE-CAMBRIAN. 

THE GRA:NITE. 

The granite composes about one-fourth of the igneom; rocks of 
the State. It is confined chie£-ly to the eastern portion of the St. 
Francois Mountains, but outcrops at intervals throughout the district 
characterized by igneous rocks. It consists principally of quartz and 
feldspar wiih smaller quantities of rutile, zircon, and black mica, and 
is usually pink to red in color, though occasionally grayish. It varies 
in texture from coarse grained bolo-crystalline varieties to those re­
sembling a coarse porphyry, there being, according to Haworth"', all 
gradations between the two. 

Commercial deposits of iron ore are not known to occur in the 
granite. IIowcYer, small disseminations of micaceous ]1ematite are 
known and at One place have been mined HS a filler for paint. 

'l'HE ronrnYRY. 

The porphyry compriRes a bout three-fourths of the igneous rocks 
of the State and weathering more slowly than the granite forms the 
higher mountains. It consists of crystals of feldspar and quartz em­
bedded in a fine grained, although generally holo-crystalline, gro~nd­
mass containing numerous small grains of iron oxide. Jn color it is 
usually some shade of red or brown, much of it being quite dark. It 
varies greatly in texture, grading from a fine grained, glassy rock, 
showing ilowage lines, on the one hand, to one having a coarse granitic 
texture on the other. 

THE BRECCI.\ .\"ND TGFJ:', 

Closely associated with the porphyry and apparently of the same 
age are certain pyroclastics consisting of porphyry breccia and vol­
canic tuff. According to Haworth*:'*, the hreccia occurs abundantly 
at many places but is best developed at Pilot Knob, Buzzard Moun­
tain, and Cedar Hill. The ground-mass of the breccia is usually 
porphyritic while the included fragments are sub-angular to angular 
and always consist of porphyritic and felsitic materials which are 
themselves often brecciated. At Pilot Knob the breccia and the in-

*Ha.worth, E., Crystalline rocks of l\Iissouri: l\Io. Geot. Survey, 1894. p. 209. 
**Ha.worth. E .• Age a.nd origin or the crystalline rocks of :\1issouri: Mo. Geo!. Survey, 

Bull. No. 5, 1891, p. 28. 
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eluded iron ore has a thickness of 140 feet and constitutes the so­
called Pilot Knob Iron Formation which is described in detail in a 
later chapter. 

Volcanic tuff has been observed at a number of places in the St. 
Francois mountains, but in small quantities only. According to Ila­
worth*, "On the south side of Shepherd Mountain a rock was found 
in broad thin layers, often not over 1¥2 inches thick, which closely 
resembled a quartz porphyry-tuff. In section 19, township 33 N. 4 
E., in the vicinity of l\fr. ·w. ·w. Heywood's, a rock is quite common 
which is distinctly stratified, and has, in general, a fine, even texture 
with an occasional larger fragment in it. It is of a light bluish grey 
color, shading off into a reddish brown in places. It has the peculiar 
property of exploding with considerable force when heated, so much 
so that it has been called 'explosive rock.' This is probably a tuff. 
Near the same place, on the south and west sides of the hill, at the 
manganese mines, are rocks which, though different from those de­
scribed, resemble some varieties of tuffs more than they do any other 
rock. Some of these are comparatively coarse with odd-shaped frag­
ments enclosed. This type is abundant near l\Ir. Ileywood's spring, 
west of the barn. Others arc wry fine grained and have a jaspery or 
flinty appearance, but under the microscope are seen to be neither 
glassy nor composed of quartz. They very closely resemble the' dense' 
or 'compact' tuff described by Rosenbusch**." 

All of the known commercial deposits of iron ore associated with 
the igneous rocks occur either in the porphyry or porphyry breccia. 
The more important of these deposits including Iron )fountain, Pilot 
Knob, and Shepherd )fountain are described in detail in a later chap­
ter. 

TUE DIABASE ( GREE::--STOXE) . 

'l'his rock is easily distinguished by its uniformly dark color, 
usually being some shade of dark green or black. In texture, it varies 
from coarsely crystalline to compact and glassy. 

It constitutes but a small part of the St. Francois mountains but 
occurs at intervals over the entire area, most frequently in the easter.n 
and southern parts. 'l'he diabase usually occurs in dikes, but in a 
few instances, as circular, boss-like masses. It appears to cut the 
granite and the porphyry with equal frequency but in no case is it 
known to intrude the Cambrian sediments. At Iron l\fountain it oc-

*Haworth, E .. Age and origin of the crystalline rocks of Missouri : Mo. Geo!. Survey 
'Bull. No. 5, 1891. p. 31. 

**Rosenbusch, Mlkroskopischo Physiographie dcr Massigen Gestelne, p. 419. 
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curs cutting the porphyry and the iron ore. The dikes vary in width 
from a fraction of an inch to more than 150 feet but are usually under 
three feet. With few exceptions they trend northeast and southwest 
and usually cannot be traced farther than 150 to 300 feet. While 
many of the dikes are mere stringers, the largest boss covers an area 
of 160 acres. 

With the exception of that occurring at Iron Mountain, the dia-
' base is not kno\vn to bear any definite r elation to the iron ore de-

posits*. 

CAl\IBRIAN. 

Between the period of the formation of the igneous rocks and 
the .earliest Cambrian sediments there was a ve1·y long period of. 
erosion during which the granites and porphyries were carved into 
mountainous forms. Following this erosion interval there was a long 
period of deposition during which the Cambrian sediments were laid 
down. 

'l'he Cambrian includes all the sedimentary formations be­
neath the St. Peter sandstone. Its lowest known beds, consisting of 
conglomerates and sandstones, are considered of middle Cambrian age, 
which indicates that the region was a land surface, and undergoing 
erosion, during Lower Cambrian time. From the beginning of the 
i\fid<lle Cambrian, however, there appears to have been almost con­
tinuous sedimentation throughout the remainder of the Cambrian 
period with no well defined structural or stratigraphic break until 
near its end. The division between l\Iiddlc Cambrian and Upper Cam­
brian falls near the middle of the Davis shale formation, and is based 
upon a change in life forms only. 

THE LA::UOT'.rE FORllATION**. 

The Lamotte, the oldest recognized Cambrian formation in the 
State, consists chiefly of medium and fine grained sandstone grading 
into a conglomerate at its base. It is exposed ovet· an area of ap­
proximately 250 square miles in the vicinity of the St. Francois moun­
tains. Since it is everywhere unconformable with the underlying 
igneous rocks, it varies greatly in thickness, the maximum being ap­
proximately 250 feet. 

*For a detailed discussion of the occurrence. origin. and chemical composition of the 
igneous rocks of Southeast Missouri, see Haworth, E., The crystalline rocks of Missouri: 
Mo. Geo!. Survey, vol. 8, p. 84. • 

**For a detailed description of the Cambrian formations up to and including the Potosi, 
see Buckley, E. R., The disseminated lead deposits of St. Francois and WasWngton coun­
ties: Mo. Bureau of Geo!. and Mines, vol. 9, 2nd series, 1908, pp. 18-57. 
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Between the Lamotte sandstone and the Bonncterre dolomite, 
there is usually a transition zone of from 40 to 50 feet of alternating 
beds of chloritic and somewhat shaley dolomite and sandstone. Oc­
casionally, this transition is much more abrupt. 

'l'he conglomeratic beds at . the base of the formation vary from 
a few inches to 30 feet in thickness. They are usually composed 
of water worn pebbles and boulders of the granite and rhyolite em­
bedded in a coarse arkose which has resulted from the decomposition 
of these rocks. Locally, as at Iron l\Iountain and Pilot Knob, the 
conglomerate includes also numerous pebbles and boulders of specular 
hematite, and has ia maximum thickness of 100 feet. 

In the above named localities only is the formation known to be 
iron bearing. The iron ore occurring in the conglomerates has been 
of great commercial importance and is described in detail in a later 
chapter. 

THE BON~'ETERRE FORMATION. 

This formation is composed almost entirely of relatively heavy 
bedded, non-cherty dolomite, and has a maximum thickness of about 
400 feet. Like the Lamotte sandstone which it directly overlies, its 
surface distribution is confined to the region of the St. Francois moun­
tains, and its total areal .extent is about equal to that of the Lamotte 
formation. The upper part of the Bonnelerre consists chiefly of light 
gray, porous dolomite, while the lower portion is composed of dark 
gray dolomite with intercalated beds of gray to dark blue shale which, 
in places, attains a thickness of from. 10 to 15 feet. ·where it over­
lies the Lamotte, the Bonneterre passes into the transitional phase of 
alternating sandstone and chloritic limestone described as character­
istic of the Upper Lamotte; but where it overlaps the granites and 
porphyries, a few feet of conglomeritic material usually interYenes at 
.the contact. As a rule, this conglomerate consists of but a few feet 
of sandy, conglomeratic limestone, but, in certain localities, it is much 
thicker and appears to be co-extensive with the conglomerate at the 
base of the Lamotte. 

A few limonite deposits are known to occur within the area under­
lain by the Bonneterre formation, but these haYe been found. to be 
generally shallow and are seldom 0£ commercial importance. 

'!TIE D.ATIS FOR'.\IA'l'IO'N. 

The Davis formation consists mainly of alternating beds of soft 
shale, shaley limestone, and conglomerate. Though virtually a single 
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shale formation, it has been divided near the middle into an upper 
and lower member belonging respectively to the Upper and Middle 
Cambrian. 

'l'he lower member is about 100 feet thick and consists of very 
shaley magnesian limestone, thin beds of conglomerate, and thicker 
beds of soft shale containing horizontal thin plates or discs of lime­
stone. Beds of pure shale are thin and rare. The conglomerates are, 
for the most part, of a peculiar type known as ''edgewise'' on ac­
count of the generally tilted or nearly Yertical position of the thin 
plates or discs of limestone of which they are largely composed. 

'I'he upper member of the Davis is normally about 70 feet thick. 
It may be distinguished from the lower member by the compara­
tive abundance of soft shale beds which vary from a few inches to 
nine feet in thickness, and by tl1e entire absence of the "edgewise" 
conglomerate. 

'l'he contact of the upper and lower members is well marked by 
the occurrence of a layer of rounded boulders of nearly pure, finely 
crystalline, fossiliferous limestone imbedded in about four to :five 
feet of soft, blue shale. The boulders rest directly upon the highest 
of the edgewise conglomerates and mark one of the most persistent 
and easily traced horizons in the Cambrian. 

Neither member of the Davis formation is known to be iron 
bearing. ln the vicinity of Irondal e, float limonite has been gathered 
from the surface of the Upper Davis, hut this can be traced to the 
overlying Potosi formation occurring in that Yicinity. 

THE DERBY 1''0fDl.\TI0N. 

Lying conformably upon the Davis shale, is the Derby formation, 
consisting of about 38 to 40 feet of highly rnagnesian limestone. Alter­
nating thick, soft, porous beds and thin, hard beds weather to form a 
characteristic shelving outcrop, having a hackly, pitted upper surface. 
Like the Bonneterre, with which it is often confused, it is a non­
cherty, magnesian limestone. Nowhere is the formation known to be 
iron bearing. 

THE DOE RUN FORllATION. 

This formation overlies the Derby and has a normal thickness of 
about 50 feet. It consists largely of relatively hea~·ily bedded, finely 
crystalline, impure, magnesiau limestone which weathers to a light 
buff color. :Much of the formation has a typical "cotton rock" texture 
and contains numerous small druses of quartz. 

The formation is not known to be iron bearing. 
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THE POTOSI FOR)(ATION. 

'rhis formation, immediately overlying the Doe Run, includes ap­
proximately 300 feet of very silicious, cherty and drusy dolomite, and 
is the lowest decidedly cherty horizon in the Cambrian. l\Iost of the 
silica is present as thin coatings of cl1alcedony and drusy quartz, lining 
irregular cavities or coating joint and bedding planes. In this par­
ticular, this formation is distinctive and may be readily recognized 
by the presence of the drusy quartz. The Potosi has a large surface 
distribution, principally east, north, and west of the granitic area. 

A few relatively unimportant deposits of brown iron ore have 
been found in the residual materials derived from this formation. The 
most important of these are the Irondale mines, which, at one time, 
supplied the now dismantled Irondale furnace. 

THE E)IINEXCE FOR)IATIOX. 

In the southeastern part of the State, Dr. E. 0. Ulrich has recog­
nized, above the Potosi formation, a cherty dolomite, which he has 
named the Eminence formation. 

TUE PROCTOR F0Rl1INJ'I0N 11 • 

This formation is a heavy bedded, relatively non-cherty, porous, 
dolomitic limestone which overlies the Potosi. It has an estimated 
thickness of from 60 to 100 feet and is the highest essentially non­
cherty form~tion of the Cambrian. 

The surface distribution of the Proctor is not fully kno,rn. The 
upper portion of the formation is well exposed along the Osage river 
in i\Iorgan and nliller counties, and it has been recognized along the 
Cmr.ent River in Shannon county. 

So far as known, the formation is not iron bearing. 

TUE CASCOXADE FOR)UTIOX. 

This formation consists of an upper, cherty, dolomite member and 
a lower sandstone member, the latter being known as the Gunter 
sandstone. The Gunter directly overlies the Proctor and has a corre­
spondingly limited distribution. 

*Detailod descriptions of the Cambrian formations, from tho Proctor up to and includ­
ing the Jefferson City. may be found In the following reports of the i\Io. Bureau of Cool. 
and Mines. 

Geology of c\fillcr County, Vol. 1, 2nd series, 1903. pp. 23-81. 
" " Moniteau " Vol. 3, 2nd series. 1905. pp. 21-33. 

•· Morgan Vol. 7, 2nd series, 1907, 1>p. 24-4(;. 
Biennial Report to the 46th General Assembly. pp. 55-59. 



44 TUE IRON ORES, 

It Yaries in color from white to deep brown and in composition 
from calcareous to quartzitic. There is also considerable variation in 
thickness within short distances. It is generally exposed as a single 
shelving ledge from 21/z to 18 feet thick, although in Morgan county 
it attains a local maximum thickness of 36 feet. 

Nowhere is this sandstone known to be iron bearing. 
The dolomite member consists chiefly of cherty and non-.cherty 

dolomite with intercalated beds of solid chert and occasional thin 
beds of sandstone. In J\[iller County, where fully exposed, it is very 
uniform in thickness, averaging between 240 and 250 feet. It is 
rather heavily bedded, and has a crystalline to granular texture and 
a light to dark gray color. Near the base it becomes some"·hat 
shaley. 

The cherts, which comprise from 10 to 15% of the formation, 
occur either in beds, as scattered nodules, or as irregular masses dis­
seminated through the dolomite. 

The bedded cherts are the more porous and seldom exceed a thick­
ness of three or four feet. Where thickest, they frequently have a 
crushed and brecciated appearance. These beds usually grade later­
ally into cherty dolomite. 

The nodular cherts are usually scattered indiscriminately through 
certain beds and may be connected by thin sheets or bands of the 
same material. 

The irregularly disseminated cherts occur in sheets and masses, 
branching out in e,·ery direction through the dolomite, or may exist 
as isolated irregular patches. 

The beds of sandstone in this member are usually thin, highly 
calcareous, and generally occur in lenses of limited lateral extent. 

The Gasconade forms the surface rock throughout the lower por­
tions of the valleys of nearly all the larger str.eams of the Ozark 
region, including the 1\Ieramec, Gasconade, Osage, ·white, Current, 
Black, St. Francois, and Castor rivers and their larger tributaries. 
V.1herever it forms the surface rock, it imparts a rough topography. 
High, narrow, chert covered ridges, and many precipitous bluffs mark 
its distribution. 

)Iany of the important deposits of limonite of Southeast l\Iissouri 
and many of the red and specular hematite deposits of the Central 
Ozarks are directly associated with this formation. It is one of the 
principal iron bearing horizons of the State. 
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TIIE ROUBIDOUX F OR:IIATIO~. 

'rhis formation directly overlies the Gasconade and is believed to 
have the widest surface distribution of any of the Cambrian fo rma­
tions. It extends throughout the Ozark plateau, occupying chiefly 
the highland areas or inter-stream divides. Like the Gasconade, it is 
directly associated with many important deposits of iron ore. 

Consisting largely of sandstone interbedded with thick beds of 
chert and cherty dolomite, it varies so greatly within short distances 
both in thickness and composition that no single descriptfre section 
can be made to apply generally over the wide area in which it out­
crops. This is especially noticeable on comparing the detailed de­
scriptions of the formation as it occurs in l\1iller, l\J organ, and Phelps 
counties. The Phelps county section, however, appears to be more 
nearly representative of the formation as it occurs in the Central 
district, ·which lies chiefly within Phelps, Dent, Crawford, and Frank­
lin counties; and since it is with the Roubidoux of this district that 
we are more directly concerned, the Phelps county section is here 
taken as the type. 

In the Yicinity of Newburg, the formation averages 100 ft. in 
thickness and includes two well defined sandstone members separated 
by a cherty dolomite memher. The upper sandstone is O\'erlain by a 
second cherty dolomite member, which grades into the oYerlying pitted 
dolomite of the Jefferson City formation. 

The lower sandstone member is from three to sixteen feet in thick­
ness, averaging about ten feet. Although sometimes massive, the beds 
are generally thin and somewhat soft and po1·ous. Cross-bedding, 
ripple marks, and sun cracks arc common. 

The upper sandstone is 25 feet thick and is generally brownish 
red in color and comparati\·ely coarse grained. The upper part fre­
quently contains small fragments of chert, is more massiYe, finer 
grained, and generally of a lighter color than the lower portions. 

The upper and lo,,·cr sandstone members are separated b,v a cherty 
dolomite, which has a thickness of 35 feet. This member of the Roubi­
doux varies greatly in character within short distances. The chert 
layers grade laterally into cherty dolomite and the dolomite often be­
comes sandy or argillaceous. Lenses of sandstone are of conimon oc­
currence and certain of the dolomite beds bear a close resemblance to 
those of the Gasconade. 

The upper sandstone is overlain with 30 feet of thinly bedded 
"cotton rock" and crystalline, cherty dolomite comprising tl1e upper 
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dolomite member. This member of the Roubidoux formation commonly 
occupies the crests of the ridges but seldom outcrops, due to the rapidity 
with which it weathers. 

'.l'UE JEFFERSOX CI'l'Y FOR:.IIA'l'ION. 

This is the youngest of the Cambrian formations of the Ozark 
plateau. It consists chiefly of dolomite and lies conformably upon 
the Roubidoux. Its surface distribution is confined mainly to the up­
lands of the nortl1ern, western, and southern outer margins of the 
Ozarks, together with a number of the highest hills and divides of the 
Central plateau. In 1\Iorgan county it reaches a maximum thickness 
of 450 feet. 

In the vicinity of Rolla, the formation is 130 ft. thick and con­
sists of a lower horizon of very hackly, pitted dolomite and an upper 
horizon of fine grained, argillaceous dolomite or cotton rock with thin 
intercalated beds of chert and sandstone. The hackly, pitted dolomite 
forms the most persistent beds of the lower half of the formation and 
varies chiefly in the amount of chert tl1at it contains. Its mottled 
appearance is caused by inclusions of a white, powdery, silicious ma­
terial filling cavities and distributed along the bedding planes. 

Many deposits of limonitc resulting from the alteration of iron 
sulphides occur within the residual materials of the Jefferson City 
formation. 

ORDOVICIAN. 

During Gasconade, Roubidoux, and J efferson City time, there 
were many sudden changes in the conditions of sedimentation, due 
to general shallow sea conditions; but there appear to have been few 
if any interruptions in deposition, and no marked periods of erosion. 

Not until the end of Jefferson City time, was there a decided and 
general uplift of the Ozark region which brought the deposition of 
the Cambrian sediments to a close. Following this uplift, there began 
a period of erosion during w'hich the upper Cambrian sediments were 
partly removed. This period of erosion was brought to a close by a 
period of submergence that resulted in the deposition of the Ordovician 
formations upon the .eroded surface of the Cambrian. 

The Ordovician consists of a group of five formations, viz.: the 
St. Peter, the Joachim, the Plattin, the Kimmswick, and the. Hudson River. 
This group, as a whole, is confined cbiefty to narrow belts of territory in 
Ralls, Pike, Lincoln, Montgomery, Warren, St. Charles, St. Louis, 
J efferson, Ste. Genevieve, Perry, and Cape Girardeau counties. 
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The St. Peter sandstone lies unconformably above the Jefferson 
City. This unconformity marks the first considerable erosion interval 
above that at the base of the Cambrian. 

'l'he St. Peter has a maximum thickness of 175 feet and consists 
of white to yellowish, massive, friable sandstone. 

The Joachim formation lies unconformably upon the St. Peter 
sandstone. It has a maximum thickness of 150 feet and consists chiefly 
of relatively thinly bedded, yellowish to dark gray, calcareous dolo­
mite. 

The Plattin formation consists of heavy bedded, fine grained, 
compact limestone having a maximum thickness of 350 feet. 

The Kimmswick formation overlies the Plattin and consists of 
heavy bedded, coarsely crystalline, highly fossiliferous, gray to buff 
colored limestone. As a ·whole, it is easily recognized because of the 
abundant remains of the well known and generally well preserved fossil 
Receptaculites, commonly called the "Sunflower Coral." 

Overlying the Kimmswick is the Hudson River formation. This 
is essentially a shale horizon and the :first of its kind above the Davis 
formation. Where typically exposed at 'rhebcs, Ill., it consists of 
two shale members separated by a sandstone member. According to 
Shumard*, the upper shale member consists 0£ about 45 feet of bluish 
gray and yellow, sandy shale, beneath which is about 100 feet of 
yellowish, :fine grained, argillaceous sandstone underlain in turn by 
about 60 feet of dark, calcareous shale, making an estimated total 
thickness of 205 feet. In Pike county** it has a recorded thickness of 
100 feet and consists chiefly of a. light blue, sandy shale divided at in­
tervals by thin flags of shaley limestone one to six inches thick. It occurs 
at the surface chiefly in Ralls, Pike, and Lincoln counties, with smaller 
areas in P erry and Cape Girardeau counties. 

The Ordovician rocks, besides having so limited a surface distri­
bution, are not known in any important particular to be iron bear­
ing. 

SILURIAN. 

Overlying the Ordovician series, is a group of three formations, 
viz.: the Girardeau, the Niagara. (Bainbridge), and the Bailey (Lower 
Helderberg), whieh a1·e referred to the Silurian age. The Silurian, 
like the Ordovician, has a very limited surface distribution in the 
State, being confined chiefly to Pike, Lincoln, Ste. Genevieve, Cape 
Girardeau, and Perry counties. 

*Shumard, B. F ., Mo. Geo!. Survey, 1855-71, p. 124. 
**Rowley, R.R., Geology of Pike county, )1issouri: Missouri Bureau of Ocol. and )line~. 

vol. 8, 2nd series, 1907, p. 16. 
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The above formations consist mainly of limestone. The Girardeau, 

which occurs chiefly in Cape Girardeau county, consists of approxi­
mately 60 feet of bluish gray, compact, thinly bedded limest one. It 
is somewhat cherty in the upper portion. The Niagara in Pike county 
has a thickness of 25 feet and consists of dolomitic, argillaceous lime­
stone. The Bailey formation in Cape Girardeau county consists of 
thinly bedded, blue to bluish gray, cherty limestone having an esti­
mated thickness of 350 feet. 

'l'he Silurian rocks outcropping in this State are not known to be 
iron bearing. While the Clinton iron ore described in a later chapter 
is thought to be Silurian in age, it is associated with a shale forma­
tion which does not outcrop nnd appears to be confined to the north­
western part of the State. 

DEVONIAN. 

The surficial distribution of the Devonian rocks is very limited, 
being confined to small areas in those counties bordering the northern, 
eastern, and western portion of the O:.::ark plateau, together with cer­
tain counties along the :;\fississippi river north of St. Louis. The series 
includes, in rising succession, the Clear Creek (Oriskany), the Onon­
daga, the Hamilton, and the Sulphur Springs formations. 

'l'he Clear Creek (Oriskany) consists of cherty limestone which is 
typically exposed south of Wittenberg, Perr.v county. 

The Onondaga consists of limestone which varies in texture from 
crystalline to oolitic. In Cooper county it has a thickness of 60 feet. 
It is typically exposed at Grand 'fower, Perry county. 

The Hamilton formation consists of blue to hlack, slightly 
arenaceous shale which is well deYeloped in Marion, Ralls, Pike, and 
Lincoln counties. In Pike county it ntries greatly in thickness, rang­
ing .from 7 to 63 feet. The Onondaga and Hamilton formations have 
been included by E. 0. Ulrich under the name of "Grand Tower". 

The Sulphur Springs fo1·mation consists of tliree members, Yiz.: 
a yellow friable sandstone, known locally as the Bushbcrg; a sandy 
limestone, known locally as the Olen Park; and an unnamed shale. 
Abo,·e the Bushberg sandstone in St. Louis county, there occurs a 
series of pink or purple, cherty shales and thin limestone beds known 
locally as the Fern Glen. 

There are no known deposits of iron ore associated with the De­
vonian rocks. 
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1'.:IISSISSIPPIAN. 

The l\Iississippian consists chiefly of limestone, but includes also 
some shale and sandstone. It is the surface formation ov.er extensive 
areas in both the northeastern and southwestern parts of the State. 
These areas are connected by a relativ.ely narrow belt of Mississippian 
which extends irregularly through the central portion of the State. 
Smaller, but important, isolated areas occur along the )Iississippi 
river in Ste. Genevieve and Perry counties. 

The )fississippian is commonly divided as .follows: The ·chemung 
group-also known as the Kinderhook; the Burlington; the Keokuk; 
the Warsaw; the Spergen; the St. Louis group; and the Chester 
group. 

THE CHE~IUXG GROUP, 

The Chemung consists of three formations; the Louisiana lime­
stone; the Hannibal shale; and the Chouteau limestone. As a group, 
they arc ,rell defined in the counties bordC'ring the ::\Iississippi river 
north of St. Louis, and have representatives as far south as '\Yitten­
berg, Perry county. 

The Louisiana, the lowest member, consists of thinly bedded, close 
grained, hard, buff to bluish colored limestone, wl1ich breaks with a 
conchoidal fracture. Where typically exposed at Louisiana, it has a 
thickness of 40 feet; 

The Hannibal consists mainly of a bluish green, slightly calcareous, 
sandy shale, capped by a shaley sandstone exhibiting numerous worm 
borings, on account of which it has been called the "V.ermieular" 
sandstone. In Pike county this formation has a thickness of from 60 
to 70 feet. 

The Chouteau is a dense, fine grained, ashy gray to buff limestone 
-that is frequently somewhat argillaceous. It has a maximum thick­
ness of 100 feet and occurs throughout the region bordering the Cam­
brian sediments of the Ozark plateau where, in many instances. it 
lies unconformably upon the Cambrian. 

THE BURLIXGTOX FOR)IATIOX, 

This formation, as a whole, is a coarsely crystalline, nearly pure, 
highly fossiliferous, white to buff colored limestone, containing nodules 
and beds of chert. One chert member, known as the Grand Falls 
Chert, has a thickness of from 5 to 40 feet in Jasper and adjoining 

G-4 
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counties. The Burlington formation has a maximum thickness of 350 
feet, and underlies the major portion of the area occupied by the 
Mississippian series. 

In the western part of the State, the Burlington has consider­
able importance as an iron bearing formation, the ore occurring as 
limonite, filling cavities and fissures in the limestone. 

THE KEOKUK FORMATION. 

This formation is typically developed in the northeastern part of 
the State. In Pike county, it has a thickness of 25 feet and consists 
of cherty limestone and shale. 

THE W.ARSAW FORMATION. 

This formation, consisting of shale and limestone, is confined 
mainly to the eastern part of the State. In St. Louis county, it con­
sists of about 75 feet of soft bluish to yellow shale, through which 
are distributed occasional beds of limestone. 

THE SPERGEN FOR~UTIOX. 

'l'his formation consists of a massive, oolitic limestone, resembling 
that of the famous quarries near Bedford, Ind. It is confined to the 
counties bordering the Mississippi river, south of the mouth of the 
1\fissouri. In St. Louis county, it has a thickness of 60 feet; in Ste. 
Genevieve and Perry counties, its thickness is estimated at from 150 
to 200 feet. 

'£HE ST. LOUIS GROUP. 

This group includes the St. Louis and Ste. GeneYieve limestone 
formations. The St. Louis consists of fine grained, light colored, lime­
stone, containing some chert. It is not known to occur in western 
Missouri but is well developed along the bluffs of the Mississippi 
river, where it has a ma:'\imum thickness of 300 feet. 

The Ste. Genevieve formation is known to occur only in Ste. 
Genevieve county. As described by Shumard, it consists of about 50 
feet of heavily bedded limestone grading imperceptibly into the St. 
Louis formation. 

THE CHESTER GROUP. 

This group includes three members: the Cypress, the Tribune, 
and the Birdsville. It has a very limited distribution in Ste. Gene­
vieve and Perry counties. 
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The Cypress formation consists of 40 to 80 feet of ferruginous 
sandstone. The Tribune formation consists of about 200 feet 0£ 
thinly bedded, gray limestone and bluish fossiliferous marl. The Birds­
ville, which is considered the top of the Mississippian series, consists 
0£ shale, sandstone, and thinly bedded, impure limestone; and has a 
maximum thickness of 300 feet. 

With the exception of the Burlington, the ::\1Iississippian formations 
are not known to be iron bearing. 

PEN'~SYLY A;-JIAN. 

Unconformably- upon all the underlying rocks, is the Pennsyl­
vanian or Coal l\feasures series, having a thickness of nearly 2000 
feet and consisting of shale, sandstone, limestone, and coal. The 
Pennsylvanian underlies the greater part of the north half of the 
State and extends south of the l\Iissouri river along the western 
boundary of the State to the vicinity of Joplin. It is divided into 
two main groups known as the Des ::\Ioines and the Missomi. 'rhese 
are in turn sub-divided into formations, some of which are composed 
of several members. 

'l'H E DES :llOIXES. 

The Des Moines, or Lower Coal Measures, has an approximate 
thickness of 700 feet. It consists mainly of shale and sandstone, 
with comparatively thin and unimportant beds of limestone. It con­
tains the principal productive coal semus in the State. In its surface 
distribution it occupies a broad, irregular belt, extending in a north­
easterly direction from Jasper county to the eastern half of the Iowa 
state line. An important outlier occurs in the northeastern part of 
St. Louis county, and numerous smaller outliers are scattered through­
out the north, west, and central portions of the Ozark plateau. 

The Des Moines has been separated into three divisions known 
as the Cherokee, the Henrietta, and the Pleasanton. 

The Cherokee consists chiefly of sandstone and shale and con­
tains a number of important coal seams. Overlying unconformably 
the Mississippian formations, it occurs irregularly along a belt ex­
tending from Barton county on the south to the Iowa state line on 
the north. Important outliers occur in St. Louis county and in those 
counties located on the northern and western slopes of the Ozark 
plateau. The sandstone comprising the lower portion of the Cherokee 
has been called Graydon• by Shepard and is typically developed in 
southwestern Missouri. 

*Shopard, E. ~r.. Geology of Greene county, :lfissouri: ~lo. Geo!. Survey, vol. 12. 1808, 
p. 13. 
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The Henrietta is made up of limestone, shale, and sandstone, the 
limestone forming noticeable escal'pments in the area of low relief oc­
cupied by the Des lVIoines. 

The Pleasanton, forming the upper member of the Des Moines, 
consists chiefly of shale. Due to the ease with "·hich it weathers, 
outcrops are not common. 

With the ~xception of a fc"' thin beds of earthy, red hematite 
occurring chiefly near the base of the Cherokee and occasional thin 
beds of iron carbonate, the Des ;\Ioines is not known to be iron bear­
ing. These deposits are described in a later chapter. 

TUE )!ISSOURI. 

The 1\Iissouri includes about 1:300 feet of alternating beds of 
shale, sandstone, and limestone and represents the latest of the 
Paleozoic sediments deposited in this State. In its surface distribu­
tion it is confined entirely to the northwest quarter of the State, 
mainly north of the ::\Iissouri riYcr. 

With the exception of a frw thin beds of iron carbonate of no 
commercial importance, the :.\Iissouri series is not known to be iron 
bearing. 

'r ER'l'IARY. 

l\fuch younger than any of the foregoing series, and separated 
from them by pronounced unconformitics, is a series of unc-onsoli­
dated sediments which are assigned to tl1e Tertiary and Quaternary. 
'l'he lowest of this series, the Tertia1·y, includes three divisions known 
as the Porters creek, the La Orange, and the LaFayette. 

The Porters Creek and the LaGrange groups, each consisting of 
about 200 feet of loose sands and clays, are confined entirely to the 
southeast Lowlands. Overlying the LaGrange is the J1aFayette for­
mation, consisting chiefly of rounded and water-worn chert gravel, 
,vhich, in places, is cemented by iron oxide. 

The LaFayette is best deYeloped along Crowleys ridge on the 
Lowlands where it varies from 10 to 60 feet in thickness. It also 
occurs as scattered patches along the river bluff of the southeastern 
Ozarks and at intervals upon the tops and upper slopes of tlie hills 
and ridges throughout that part of the Ozark plateau. encircling the 
St. Francois mountains on the northeast, east, south, and extending 
southwest to tl1c eastern boundary of Ozark county. 
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QUATERNARY. 

TIIE PLETSTOCE"'E· 

Next later than the La.B'ayette is .the Pleistocene, which includes 
the glacial drift and the loess. 

The glacial drift consists of intermingled boulders, gra,·cl, sand, 
and clay, and occurs as a rclatiYely thin veneer oYer the surface of 
the northern part of the State as far south as the 1\lissouri river and 
beyond it into Jackson, Saline, and St. Louis counties. 

The loess is a fine, yellow to buff colored clay without marked 
stratification. J t has a maximum thickness of about 200 feet, and is 
confined chiefly to thr banks of the :\lissouri and l\Iississippi RiYers. 
~either the glacial drift nor the loess are known to be iron bearing. 

RECE:-.T. 

'l'his, the youngest geologic forma lion, consists of residual and 
alluvial clays, sand, and grnYel. 

The residual clays* are formed chiefly through the weathering of 
the underlying formations and consist of a heterogeneous mixture of 
clay, chert, and sand. They occur over the entire Ozark plateau, but 
are most extensively deYeloped in the southern and southeastern parts 
of the State, particularly in the area bordering the Lowlands. Herc, 
they frequently have a thickness of from 100 to 200 feet. 

1\Iuch of the brown iron ore of the State is embedded in residual 
clay, the character and distribution of ,,hich is described more in 
detail in a later chapter. 

The alluvial deposits are developed chiefly upon the flood plains 
of the l\fississippi and Missouri rivers and their larger tributaries. 
They consist of gravel, clay, sand, and loam which l1ave been washed 
from the residual deposits into the valleys. Aside from its association 
with certain unimportant bog ore deposits of the Lo"·lands, the al­
luvium has no direct bearing on the subject of this report. 

•strictly speaking, the residual clays have been In the process of formation since 
Pennsylvanian time, and are not therefore tn1ly Quaternary. However, as they are 
being formed at present, they are referred to in this report as belonging to that 
division. 



CHAPTER V. 

BROWN ORES. 

CLASSES OF BROWN ORES. 

The limonites or brown iron ores of 1\Iissouri belong to two dis­
tinct classes which differ widely in physical and chemical character, 
mode of occurrence, and distribution. As mentioned in a previous 
chapter, these two classes of brown ore are designated as (1) sec, 
ondary limonite and (2) primary limonite, the former being derived 
through the oxidation and hydration of marcasite and pyrite, while 
the latter was precipitated directly from solution as hydrous ferric 
oxide. 

Deposits of secondary Jimonite are of frequent occurrence and 
arc widely distributed throughout the Ozark plateau. They include 
all of the relatively pure pipe and boulder ores, which, because of 
their higher grade, have been more extensively mined. Among the 
better known mines which haYe produced ore of this type, arc the 
Luke near Keener, the Cady near Blum, the Buffington near Williams­
ville, the Janis, King, and Sawyer n_ear Greenville, and the Carson 
and Kingsbury southeast of West Plains. 

The deposits of primary limonite are confined chiefly to a relatiYely 
narrow belt bordering the 'l'ertiary lowlands in the southeastern part 
of the State, but they also occur in a few localities in Chdstian, 
Greene, and Dade counties in southwest Missouri. They include all 
of the relatively low grade, cellular, cherty, and sandy ores, which, 
because of their silicious nature, have attracted less attention, it be­
ing only within the last few years that they have been developed to 
any considerable extent. The only mines which produced this type 
of ore during l 910 are located at Puxico and Orchard switch. Recent 
shipments have also been made from the l\fyers, Burton, and Zippy 
mines, located a few miles northeast of Greenville, in Southeast Mis­
souri, and from the Angus, Frisco, and Jackson mines located in 
Southwest Missouri. 

(54) -
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During the field work incident to the preparation of this report, 
all the known developed and many of the undeveloped deposits of 
both secondary and primary ores were examined. 'rhere are hun­
dreds of outcrops, particularly throughout southeast :Missouri, which 
were not visited. To locate and report upon each of the deposits would 
r.equire a detailed geologic survey of a large part of the Ozark plateau. 

SECONDARY LIMONITE. 

THE ORE DEPOSITS. 

Distribution: The secondary limonite has a wider areal distri­
bution than any of the other types of iron ore of the State, and is 
known to occur in greater or less abundance in nearly every county 
within the Ozark plateaui1

• 

That the secondary deposits are not equally well developed or 
uniformly abundant in all parts of the region, is indicated on the 
accompanying geologic map, where the deposits of this type are shown 
by a solid round dot. For convenience, these apparent segregations 
will be referred to as districts under the following heads: 

(1) The Fredericktown-:\Iarble Hill district, including the de­
posits of Madison and Bollinger counties; 

(2) The Williamsville-Greenville district, including the deposits 
of Butler, Wayne, and Reynolds counties; 

(3) The Winona-'\Yest Plains district, including the deposits of 
Carter, Ripley, Oregon, Shannon, Howell, Ozark, and Douglas coun­
ties; 

( 4) The Osage RiYer district, including the deposits adjacent to 
that stream. 

In addition to the deposits embraced in the above districts, there 
are a number that arc relatively isolated and so "·idely scattered as 
not to be readily grouped. As shown on the map, these inrlnde <le­
posits in the vicinity of Caledonia; scattered deposits along the north­
eastern border of the plateau in Ste. Genevieve, Jefferson, Franklin, 
Gascona<le, and Osage counties; a few deposits occurring in Polk and 
Greene counties on the west flank of the Ozarks; and an occasional de­
posit within the ;region of the '' filled sinks'' of the Central ore dis­
trict. 

From the foregoing, it will be noted that a majority of the known 
secondary deposits of commercial importance are confined to the 
marginal portions of the Ozark plateau, and that by far the greater 
number are located on the southeastern slope. 

*An examination of the wash along the bed of almost any of the Ozark streams will 
disclose the presence of small fragments or boulders of llmonite of Ulis character. 
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Geologic Relations: With the exception of a few deposits as­
sociated with formations of Mississippian age in Polk and Greene 
counties, the secondary ores are confined ,entirely to the region under­
lain by the Cambrian formations. They are associated chiefly with 
the Gasconade limestone, Roubidoux sandstone, and the Jefferson 
City limestone, although a few deposits occur in other Cambrian for­
mations. Among the latter arc those in the vicinity of Caledonia, 
which occur in Potosi residual material, and those near Frederick­
town, which overlie the Bonneterre limestone. A few unimportant 
and undeveloped deposits occur at other geologic horizons. 

While the deposits of secondary limonite are underlain by the 
aboYe formations, comparatively few are directly associated· with 
them. On the contrary, by far the larger number, including all the 
more important deposits, are embedded in residuum which usually so 
completely envelopes the ore as to quite obscure its relation to the 
underlying formation. 

The residuum consists of a heterogeneous mixture of clay, chert, 
and sand derived chiefly from the decomposition and disintegration 
of impure, cherty, magnesian limestone and sandstone or the Cam­
brian formations. These materials are generally much confused and, 
with the exception of occasional horizontal beds of chert or sandstone, 
retain but little evidence of stratification. 'l'he entire Ozark plateau 
is enveloped in a mantle of residuum which has a maximum thickness 
along the southern slope, attaining in certain portions of the "\Yilliams­
ville-Greenville and "\Vinona-"\Vest Plains districts, a known depth of 
over 200 feet. Where it is thickest, it almost completely obscures the 
underlying formations. 

'l'opographic Relations: 'l'he secondary limonite deposits bear 
no definite relation to the topography. They may occur either on the 
crest of the highest hills or along tl1eir slopes, a few haYing been ob­
served even upon tl1e banks of the larger streams, at or near ground­
water level. However, the larger deposits usually cap the hill tops. 

Manner of Occurrence: The deposits associated with the under­
lying formations sometimes occur in the form of ledge-like masses in 
part enclosed by the limestone. More frequently they occur as resi­
dual boulders, resting upon the exposed surface of the formation. 

The ore occurring in the residuum is chiefly in the form of scat­
tered boulders. Occasionally it forms stringers and sheets in the 
residual material as though originally filling fissures, joints, and bed­
ding planes in limestone which has subsequently been removed through 
weathering. Not infrequently it occurs as irregular pockets enclosed 
by clay. 1\Iany of the ore bodies are composed of a series of irregular 
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pockets of ore bearing clay separated 'by '' clay horses'' or areas of 
barr.en clay which cannot be detected from an examination of the sur­
face. 

Size of the Deposits: The deposits var y greatly in size, those 
directly associated with the limestone being usually small, often 
containing only a few tons of ore, while those embedded in residual 
clays are frequently large, some of them having produced more than 
60,000 tons. ·where the ore outcrops over several acres the tonnage 
will probably exceed this figure. It is hardly probable, howeYer, that 
many deposits will exceed 100,000 tons. 

Depth of the Deposits: The thickness of the deposits appears to 
be as variable as their lateral dimensions. In case the ore occurs 
upon or is closely associated with limestone it frequently extends only 
a few fe.ct beneath the surface. 'Where the ore is embedded in a 
thick mantle of residual material, it often has a considerable thickness, 
several such deposits having been worked to a depth of 50 feet with­
out reaching the lower limits of the ore body. The pit at the K ings­
bury mine, in Howell county, is 70 feet deep and is still in ore. In 
the immediate vicinity of this mine a 200 foot hole, drilled for water, 
while not showing ore, was entirely in residual material and indicates 
the possible depth to which the ore might extend. 

Outcrop : Outcrops of this class of deposits vary greatly in size 
and form and often indicate the nature of the deposits. However, in 
most cases the cl1aracter and size of the outcr op are insufficient criteria 
upon which to base a reliable estimate of the size of an ore body. 

A very promising form of outcrop consists of large and small 
fragments of ore, forming a small knoll on the crest of a hill or ridge. 
Outcrops of this type arc particularly characteristic of those locali­
ties where the residuum is thickest, and are generally indicatiYe of 
important deposits of ore. Among the de,·elopcd properties which 
were marked by outcrops of this type, are the Janis, Ojibway, and 
I-I. K. mines in Wayne county, and the Kingsbury mine in Howell 
county, all of which have been important producers. 

A less promising form of outcrop, though of frequent occurrence, 
consists of a ledge of ore, protruding from the base of the hill. Such 
ledges vary from a few inches to ten feet in thickness, and from a 
few feet to 100 feet in length. The ore may be stalactitic, but is more 
frequently massive. Outcrops of this typ.c characterize deposits which 
are closely associated with limestone. They are usually· shallow, the 
overburden increasing as they are followed into the hill. The W . C. 
Meyers bank in Bollinger county, the Hicks mine in Wayne county, 
!and the J. B. Old bank in Oregon county are typical examples of such 
deposits. 
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Still another form of outcrop is that in which a large mass of 
nearly solid ore lies exposed upon the surface of the limestone. Out­
crops of this type ar.e most common near the courses of the larger 
streams where the limestone is best exposed, and are seldom indicative 
of large bodies of ore. The Chilton bank, near Jacks Fork, a few 
miles north of Eminence, is a typical example of such an outcrop. 

Overburd~u: 'l'he amount of overburden varies with the mode 
of occurrence of the ore. Deposits directly associated with limestone, 
usually outcrop, while those embedded in residual material may have 
an overburden of from a few inches to 20 feet or more. 

The overburden usually consists of cherty clay, similar to that 
in which the ore is embedded. In a few cases the deposit<; ,1,re over­
lain by river silts and gravel, and by gravels of Tertiary a15e. 

'l"HE ORF-. 

:Mineral Composition: 'l'he ore consists chiefly of limonite, with 
an occasional admixture of hematite. Goethite does not occur. In 
this respect the secondary ore differs materially from the primary in 
which goethite is common, and in which hematite does not occur. The 
chief impurities are silica, alumina, and iron sulphide. 

The silica is present mainly in the form of chert and small crystals 
of quartz. 'rhe chert occurs embedded in the ore while the quartz 
occurs lining cavities and occasionally as grains of sand. 

Alumina is present in the form of clay, either coating the surface 
or filling cavities in the ore. V{here the ore is exceedingly po1·ous, 
clay may be so abundant as to materially lower its grade but can be 
removed in part by washing. 

Iron sulphide is pr.escnt in the form of marcasite and pyrite, the 
former being the more prevalent. It occurs chiefly near the bottom of 
the deposits either in boulder form incased in limonite or as soft mar­
casite embedded in clay. The latter mode of occurrence is character­
istic of deposits situated near ground water level. In a few cases 
marcasite has been obsel'Ved :filling fissures and cavities in limestone 
underlying the ore. However, it is not usually present in sufficient 
quantity to materially affect the commercial possibilities of a deposit. 

n:Ianganese, although present in small amounts, as shown by an­
alyses, is rarely found in visible quantities. 

Physical Characters : There are three easily recognized forms of 
secondary limonite, viz.: (1) hard boulder and tabula~· ore; (2) stal­
actitic or "pipe" ore; ·and (3) soft granular or ocherous ore. 

The boulder ore is usually present and frequently constitutes the 
major portion of the deposit. ·where associated with pipe ore, it 
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Fig. 2. Secondary limonite pseudomor­
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Fig. 4. Secondary limonite pseudomor­
phous after marcas ile. Re(luction ¥.,. 
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usually underlies the latter, forming the lower portion of the ore 
body. It is, for the most part, finely cellular to close grained, 
but the larger boulders frequently consist of a compact shell or 
"bomb" enclosing a porous, ocherous interior, which occasionally con­
tains unaltered marcasitc. The exterior of the boulders is usually 
rough and angular and coated with clay. }Iany have an ocherous 
coating and occasionally grade into the ocher, in which they are often 
embedded. Figures 1 to 4, Plate III, shows the general texture of the 
boulder ore. 

The tabular ore is equa1Jy as common as the boulder ore and is 
associated with both the other forms. It occurs in rectangular frag­
ments Yarying from one-.eighth to one inch in thickness, which appea1· 
to have been deposited along joints and bedding planes in the lime­
stone. 

There arc two forms of tabular ore marking successi ,·e stages in 
the process of vein filling: (1) one side conforming to the rock sur­
face upon which it was deposited, with pscudomorphous. botryoidal, 
and cockscomb crystal forms after ma1·casite, on the other, represent­
ing incomplete vein filling; (2) both sides conforming to the surface 
of the wall rock and compact throughout, representing complete vein 
filling. 

The stalactitic or "pipe" ore comprises so large a part of the sec­
ondary limonite that the term "pipe-ore" is used freely in referring 
to it. In many instances the deposits are composed largely of pipe 
ore which, as a rule, is associated with both the houlder and tabular 
ore and, in some instances, with the ocher. 

'l'he pipe ore occurs chiefly in the upper portion of the deposits, 
giving place to ocher and boulder ores below. Except where exposed 
by erosion, it is usually .embedded in red clay. 

The pipes vary in size ranging from 1/20 of an ine:h to six inches 
in diameter and from a few inches to several feet in length. They 
are usually about a quarter of an inch in diameter and six to eight 
inches long, their length being governed by the size of the opening 
in which they were formed. They are usually nearly circular in cross­
section and for the most part, nearly uniform throughout. Some, how·­
ever, show tapered or enlarged ends. Occasionally they branch, form­
ing two or more pipes which may unite again to form a single pipe. 
They may occur as single individuals but more often in parallel ag­
gregates, forming bundles. Occasionally they have a confused rriss­
cross or twisted structure, the piprs being frequently twinned. The 
parallel arrangements is much the more common, being particularlr 
characteristic of the smaller pipes, notably the wire pipes, haYing a 
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diameter of one-tenth of an inch or less. The wire pipes, when in 
massive bundles, coalesce so firmly in some cases as to form a nearly 
solid mass, while in others they arc so loosely cemented that, when ex­
posed to the air, the whole mass crumbles to a heap of individual 
pipes. 

In cross-section, the pipes exhibit either a simple con<'entric band­
ing or both a radial and banded structure. The concentric banding 
is due to alternating light and dark rings of limonite encircling a 
closed center, the outer surface being relatively smooth and without 
crystal, botryoiclal, or oiher pseudomorphous forms. 

·where the ore has hoth the radial and banded structure, there 
has apparently been a concentric growth of radial crystals of iron sul­
phide. The center of a pipe of this character is frequently a con­
tinuous thread-like opening, and the exterior is usually covered \\"ith 
pseudomorphs of limonite after marcasite. In some instances these 
pseudomorphs ate perfectly truncated cu hes after pyrite. Occasion­
ally the pipes consist wholly or in part of unaltered marcasite. Figs. 
1 to 4, Plate JY, illustrate the more common forms of p ipe stntcture. 

The soft granular and ocherous ore often forms an important part 
of the secondary deposits. It is more commonly associated with the 
boulder ore than with the pipe ore, usually forming the gangue in 
which the boulder ore is embedded. There arc all gradations from 
powdery, light brown to yellow ocher to that which is soft, somewhat 
granular, and dark brown in color. 

Relations of the Ore to ·waste: In a majority of ilie deposits the 
distinction between minable ore and waste is a. relative term only, 
depending entirely upon tl1e proportion of fine ore in the dirt. ·where 
the deposit consists <'hiefly of small fragments of ore embedded in 
clay, it cannot be profitably mined unless washed. In case the d<'­
posit contains considerable boulder ore it may be worked by hand, the 
finer ore and clay being removed as waste. I n many C'ases this "·aste, 
which is usually a source of expense, could be made to return a profit 
through the installation of a small log washer. 

The amount of chert in the residual clay varies greatly in the 
different deposits. In many instances the chert may be removed from 
the ore by hand picking after washing. , \'here it is relatively abund­
a nt and occurs in small fragments, the ore must be passed through 
crushers and over jigs in order to concentrate it economically. 

Chemical Composition: The pipe ore is high grade, the boulder 
ore medium gr ade, non-bessemer limonite. .Analyses of 51 shipments 
from various mines show the pipe ore to be fairly un iform in character 
and to average 55.27ft iron, 7.56% silica, .082% phosphorus, and .138% 
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manganese. One hundred and five shipment analyses £rom ten mines 
show the boulder ore to be somewhat less uniform in composition, but 
to average 52.98% iron, 10.40% silica, .091% phosphorus, and .133% man­
ganese. Sulphur, while often present in considerable quantities, par­
ticularly in the boulder ore, is usually so w·ell segregated that it can 
readily be removed in hand mining, and shipments have been uni­
formly low in this element. Usually the percentage of sulphur in­
creases somewhat with depth, dep.ending upon the completeness of the 
oxidation of the original sulphides. It is only in exceptional cases, 
ho"·ever, that the secondary ores contain over 0.2;l sulphur and they 
occasionally run as low as 0.05;t. 'l'hc average sulphur content of 15 
samples analy7.ed by this Bureau was found to be 0.079%. ..Aluminum 
is present in quantities varying from 1 to 3% and, "·here the ore is 
not ,rnshed or carefully cleaned, the percentage of this element may 
run relatively high. 

The pipe ore is the purest of the brown ores. It is never sandy 
and contains very little· inelucled chert. \\Then freell from the clay, in 
which it is embedded, it will average 57;{ iron. The best boulder ore, 
when carefully sampled, runs but slightly lower in iron. However, 
this ore usually contains more impuriti es than the pipe ore and, in 
car load shipments, runs several per cent lower in iron. 

The soft ocherous ore is occasionally nearly pure iron oxide, but, 
on the whole, contains consickrable clay, and lrns not been recognized 
as valuable ore. In certain instances, ho,,·ev<•r, it has been found in 
such quantities as to suggest the possibility of mining it. 

The following analyses are of shipments of lump and washed ore 
from mines producing ore chiefly of the pipe variety*): 

TABLE :N'O. XTTT. 

1,1 · )ll' OHE. 

l\1 ino. Iron. Silica. Phos. I '..\ln. c\loisture. Shipments 
A,,cragcd. _ , _________ , __ ._ ----- - -------1·----

1 Alley ......... .. . 
2 Duffington .... .. . 
3 Cady ..... ..... ...... . . . ·1 
4 b:stes ........... .. ...... . 
5 Ilarness and Lundy ...... . 
6 King .... : ........... . .. . 
71 Landau ................. . 
8 Sawyer .. . .. . .. . .. ..... . . 
9 Snyder ....... ..•. .... . . . 

10

1 

Staggs .. ................. I 
Average of 1 O mines .. . 

5.5.40 
53.46 
55.51 
55. 13 
54.61 
55 . .U 
53.75 
57.26 
54.90 
57.20 

55.27 

6.00 
9.45 
7.55 
8.31 
8.76 
7.55 
0 . 53 
2.87 
8.15 
6.51 

7.56 

.07 

.097 

.078 

.087 

.088 

.074 

.07 

.064 

.083 

.100 I 

.082 

---------'----

. 11 
.JO 

.10 

.215 

.08 
. 12 
.32 

. 06 

. 13S 

5.00 
3.26 
3.30 
4. 10 
3.50 
3.00 
5.00 

3.00 

4. 77 

i 
1t 

(j 

12 
1 
1 

10 
1 
1 

*Analyses Nos. 8 and 12 wore made by the ,vayne Iron and Lumber Co.; the balance 
by the St. Louis Blast Furnace Company. 
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WASHED ORE. 

::\fine. I Iron. I Silica. I Phos. I 
11 Luke. ................... 52.65 11.60 .080 
12 Sawyer ........... 50.31 13.37 .069 
13 Williamsville I ron Moun-

taln Ore Co ............ 53.04 12.04 .076 

:l\fn. 

.11 

.38 

.10 

I 
Moisture. I Shipments 

Averaged. 

4.00 26 
.......... 13 

4.00 1 

The follo"·ing table contains analyses of shipments from mines 
producing only boulder and ocherous ore, pipe ore being absent; 
(Analyses by St. Louis Blast Furnace Company.) 

TABLE NO. XIV. 

l\ lioe. Iron. I Silica. I Phos. 

l Carson .......... ... . .. .. 1 53.83 9.85 I .115 
2 Cordz-Flscher ............ 49.95 14.13 .094 
3 Holliday-Klotz ........... 52.36 11.79 .070 
4 J{Jngsbury ....... .• ...... 54.20 8.22 .166 
5 Melton .................. 48.00 16.70 .063 
6 Ojibway ................ . 53.24 9.63 .056 
7 O' Keefe No. 1 and No. 3 ... 53.75 9 .73 .067 
8 Pearson ................. 54.72 8.13 

I 

.111 
9 Pittsburg I ron ::\lining Co .. 55.57 7 .10 .080 

10 .Janis ............... . .... 54.11 8.74 .092 

.Average of 10 mines ... 52.98 10.40 .091 I 

Mn. ] ),foisture. , Shipmen ts 
Averaged. 

.124 I 5.30 33 

.145 4.95 11 

.160 3.70 7 

.120 3.50 17 

.115 
I 

6.10 6 
.095 4.30 8 
.14 3 . 00 9 
.180 3.50 10 

... . ... . ......... . 1 
.12 a.10 3 

.133 4.2a ......... . 

The following table illustrates the difference in lump and washed 
ore produced at the Sawyer mine in Wayne county: (Analyses made 
by the Wayne Iron and Lumber Company.) 

Number. 

1 . ............. .... ... • ...... 
2 .... • ..... . ................. 
3 ..... ••... ... • .. . ........... 
4 ... .•.•.....••......••. ..... 

TABLE NO. XV. 

TXJ[P ORE. 

Iron. 

58 . 65 
56.99 
55.50 
57.26 

Silica. 

3.34 
2.70 
2.69 
2.87 

No. 4 is an average of 10 shipmen ts of Lump Ore. 

Phos. I Alumina. I l\Tn. 

.066 

.059 

.064 

.46 

.48 

.39 

.55 

.40 

.23 

.26 

.a2 
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Number. 

1. ......... . ................ . 
2 ............... ·· • ··· ..... . 
3 ................. • .......... 
4 .••......••....•• • ...... • ... 
5 ....•............ ~ ......... . 

WASHED ORE. 

Iron. 

53.63 
51.52 
49.45 
46.06 
50.31 

Silic=- l 
10.63 
12.39 
15.45 
19.10 
13.37 

No. 5 ls an average of 13 shipments of washed ore. 

Phos. 

.086 

.069 

I AlumJM.] 

.38 

.18 

.61 

.59 

.50 

63 

'.\fn. 

.43 

.52 

.30 

.29 

.38 

The lump ore is obtained by hand mining 'and is loaded directly 
upon cars. It consists of the largest pieces of pipe and boulder ore 
freed, as far as possible, from the cherty clay in which it is embedded. 
The washed ore is the product of a log washer treating the residual 
materials for the finer ore particles which are too small to be recovered 
by hand picking. The washed ore averages about 7% lower in iron 
than the lump ore. This is due to the admixture of small pieces of 
chert which are not removed by the washer. Although lower in grade 
than the lump ore, the product of the washer is derived chiefly from 
materials that would otherwise be waste. 

The following table of analyses made by tl,is Bureau, indicates 
the general grade of the pipe and boulder ores as obtained by sam­
pling either the mine face, outcrops, or ore lying on the dumps of pros­
pect shafts. Nos. 1, 2, and 3 are mine samples; Nos. 4 and 5 are from 
prospect shafts; and Nos. 6, 7, and 8 are from undev.eloped outcrops. 

rl Deposit. 

1 Hendrickson Mine ........ 
2 Melton Mine ............. 
3 :.\lo. Lumber & Mining Co .. 

Mine No. 1. .... ....... 
4 Mo. Lumber & Mining Co., I '.\fine No. 18 ........... 
5 Mo. Lumber & Mining Co., 

Mino No. 22 ........... 
6 '.\fo. Lumber & Mining Co., 
I Tract No. 32 ........... 

7 CWtton Outcrop .......... 
8 C. W. Myers Outcrop ..... 

TABLE NO. XVI. 

I Iron. ! Silica. 

57.58 3.17 
53.93 9.68 

49.58 9.20 

58.11 3.91 

59.29 2.99 

58.67 3.92 
59.47 3.14 
61.32 0.86 

Phos. 1· Sul. I Combined 
·water. 

.374 . 171 10.09 

.005 .063 12.47 

.163 .112 10.70 

.094 .370 11.22 

.096 .299 11 .254 

.142 .083 10.725 

.161 .076 8.45 

.041 .007 10. 74 

l\foisturo. 

.93 

.776 

... ······· 

.444 

.485 

.455 
1.070 

.100 



64 TIIE IBON ORES. 

To test the value of the ochers, three samples were taken, ·which 
when analyzed, gave the following results: 

Number. Iron. Silica. Phos. Sul. I Combined 
,vatcr. 

4] .17 I 23.314 0.272 0.177 0 . 551 
42.28 26.16 0 . 028 0 . 134 8.036 

1 ....... " .... . .. .. .. .. . ... . 
2 ..... ...................••.. 
3 .. . ............. . ........ . . . 52.156 1 ... •.• .. . .. 0 . 152 0.025 10.744 

)J°o. 1 repr.esents a sample from :Mine No. J, Missouri Lumber and 
l\lining Company, Ripley county. It was taken from a large stock pile 
of ocherous ore mixed with red clay, from which the boulder ore had 
been removed. No. 2 represents a £air sample of a· 10-foot face of 
ocherous and boulder ore which was taken from one of the larger pits 
at the :\felton mine, located near Congo, Shannon county. No. 3 rep­
resents a fair sample of a seven-foot face of ocher and boulder ore 
taken from the Janis mine, '\Vayne county. 

The above results warrant the assumption that, in certain in­
stances, the ocher may be found valuable as iron ore. 

PRIMARY LIMONITE. 

DISTRIBUTION. 

In contrast with the regional distribution of the secondary limo­
nite, deposits of the primary type are confined to 1'Yo widely separated, 
but well defined and relatively small areas, one of which is located 
in the southeastern part of the State, and the other, in the south­
western part. The ore deposits of the two localities, while consisting 
of primary limonite, differ sufficiently in grade, mineral composition, 
and manner of occurrence to ·warrant separate treatment and are 
therefore described separately. 

THE SOUTHEAST DISTRIC'r. 

Location and Extent : The primary limonite of southeast )Iis­
souri is confined to a narrow belt, extending from the eastern bound­
ary of Cape Girardeau county on the Mississippi river southwest along 
the southeastern border of the Ozark plateau, to the southern bound­
ary of Ripley county. Except £or a few deposits occupying the low 
hills near Puxico and Idlewild, the southeastern limit is well defined 
by the escarpment extending from Cape Girardeau to the Missouri­
Arkansas line. The northern boundary is not so well marked, and 
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has not been definitely outlined. It is thought, however, that the dis­
trict, as shown on the general map, includes practically all of the 
more important deposits. The area .embraced by the known deposits 
is about 15 miles wide and JOO miles long. 

Production: 'rhe first mining of the primary limonite of this dis­
trict was done in Bollinger county during the early seventies, at which 
time 1630 tons were shipped. No further operations are on record 
until the year 1902, when 270 tons were shipped from Carter county. 
Since that time, some ore has been shipped each year, resulting in a total 
production of 30,895 tons.• 

Topography: The district is characterized by a hilly topography, 
the only flat lying areas being the flood plains of the main streams. 
Bluffs and canyons, such as characterize the upper reaches of these 
streams, do not occur. On the contrary, the streams flow in wide flood 
plains which frequently extend some distance up the Yallcys of their 
larger tributaries. 

'l'he inter-stream areas are each composed of a system of dfrides 
and secondary ridges, highest on the nortlnYest and dropping grad­
ually towards tl1e southeast, until the escarpment is reached, where 
they abruptly give place to the Lowland swamps. This escarpment 
is perhaps the most distinct physical feature of the district. While 
it seldom forms a bluff of any considerable height, it is very clearly 
marked by the abrupt replacement of the typical, cherLy Cambrian 
hills by a low, flat, and generally swampy plain. 

The elevation of the Lowlands Yaries from 330 feet at Cape Gir­
ardeau to 300 feet A. T. at the Arkansas line. 'l'he adjacent hills 
and bluffs rise approximately l 50 feet above the Lowlands and there­
fore have an elevation of approximately 450 to 480 feet aboYe tide. 
In the absence of topographic surveys, it is estimated on the basis of 
railroad elevations that the northwestern or higher part of the dis­
trict has an elevation of from 600 to 700 feet .A. T. 

Drainage and Water Supply: '!'his district, like the Ozark region 
in general, is perfectly drained. It is crossed in a north"·cst-south­
east direction by several large, nearly parallel streams, including the 
Current, Black, St. Francois, and Castor riYers. 'rhese streams and 
their larger tributaries contain an abundance of water for washing­
plants throughout the year. In the upland areas where the streams 
flow only during the rainy season, water can be had from drilled wells 
at a depth of :from 200 to 300 feet. 

*For annual n.nd total production of the various counlles wiUtin lhe dist!'ict see pro­
duction table No. VIII. 

G-5 
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Geology: The district, as a whole, is covered by a thick blanket 
of residual clay and chert, and outcrops of the underlying formations 
ar.e unusual. The few exposures which have been found, chiefly along 
the larger streams, indicate that the Roubidoux sandstone occupies the 
deeper valleys of these streams. The residual chert covering the hills 
appears to have been derived chiefly from the Roubidoux formation, 
although it is probably, in part, derived from the Jefferson City and 
other formations which, at one time, evidently overlay the entire dis­
trict. 

The Roubidoux sandstone is well exposed in certain portions of 
the district. In the vicinity of Granite Bend, it lies conforrnably upon 
the Gasconade limestone and unconformably upon the granite. Here, 
the Roubidoux consists of about 70 feet of sandstone, including a fow 
thin layers of limestone and chert. 'l'wo miles south of Granite Bend, 
the base of th c Roubidoux descends to the level of Black river and, 
unless elevated by faulting or reverse dips, very probably occupies 
the channel of that stream through the remainder of its course to the 
Lowland plain. The same conditions are thought to .exist in the lower 
courses of the St. Francois, Castor, and Current rivers where they 
cross the district. 

No outcrops of the Jefferson City limestone are known, although 
it is probable that it occurs under the heaYy mantle of residual ma­
terial. A tunnel at the Puxico mine encountere(l limestone which is 
apparently of Jefferson City age. 

"\Vhile formations belonging to the Ordovician, Silurian, Devonian, 
:Mississippian, and P~nnsylvanian may haYe been deposited through­
out this district, with the exception of the Ordovician and Silurian of 
Cape Girardeau county they have since been entirely removed by 
erosion. 

Overlying all the above described formations, including the 
residual materials, are deposits of gravel which are thought to belong 
to the Lafayette formation, which is of 'l'ertiary age. These deposits 
occur along the eastern and southern flanks of the Ozark plateau, as 
far north as St. Louis and as far west as Howell county. They are 
well developed within the primary lirnonite district where they occur 
upon the hillsides and flat topped ridges up to an elevation of about 
600 feet A. T. 

A typical deposit of this gravel occurs in Sec. 23, T. 26N., R. 7E, 
at Hodges Ferry, Butler county. At this place it directly overlies a 
deposit of p1·imary limonite which caps a hill about 100 feet above the 
flood plain of the St. Francois river. In the S. 1h, Sec. 25, T. 27N., 
R. 4E. a deposit of Lafayette gravel caps a hill on the south bank of 
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the Black river. Here again the formation directly overlies brown 
ore, but in this case the ore is of the pipe variety. Similar deposits 
of the Lafayette occur in the following localities: 

Sec. 33 and 34, 1'. 28 :N., R. 5 E ., Wayne county. 
Sec. 14 and 22, T. 27 N., R. 4 E., " " 
Sec. 12, T. 27 N., R. 4 E., 
Elh Sec. 23, T. 27 N., R. 6 E., 
Sec. 9, 'l'. 29 N., R. 7 E., 
Sec. 23, T. 28 N., R. 5 E., 

TUE ORE DEPOSITS. 

" " 
" " 
" " 
" " 

Topographic Relations: Unlike the secondary, the deposits of 
primary limonitc have a definite and striking relation to the topog­
raphy of the district. They invariably occur upon or near the crests 
oi the hills and ridges of the inter-stream divides. East of the Black 
river, tl1ey occur chiefly upon the crests of secondary r idges and 
smaller spurs, while west of that river, they occnr more frequently 
along the crests of the main divides. The deposits in any one locality 
appear to have approximately the same elevation, although those in 
the northern part of the district have a greater elevation than those 
near the Lowlands, due chiefly to differential elevation since Tertiary 
time. 

1\Tanner of Occurrence: 'l'he ore occurs in large and small boul ­
ders distributed irregularly through the cherty residuum of which it 
is, in part at least, a direct replacement. The boulders are irregular 
in shape, and vary in size from small fragments to masses w.eighing 
several tons. In some cases the ore occurs in a nearly solid ledge, 
which is roughly stratified and with which very little clay or waste 
is associated . The ore body may be irregularly inclined, intersecting 
the roughly bedded residuum at a low angle. Its position, with refer­
ence to the enclosing materials, is such as to indicate its introduction 
by circulating groundwater. At many places iron stained residuum 
was observed to grade laterally along its rough laminae into masses 
of solid ore, which preserves, to some extent, the laminated structures 
of the replaced materials. :Many of the larger limonite boulders are 
coarsely cellular and do not show evidence of havi'ng replaced the 
residuum. 

Form and Size: Very few deposits of this type of ore have been 
developed sufficiently to disclose their shape and size. Onr present 
knowledge, however, would indicate that, as a rule, they have much 
greater lateral than vertical dimensions. 
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'fhe largest continuous opening is at Puxico where operations 
have disclosed a nearly continuous ore body for fully 600 feet along 
the £ace of a hill. Many outcrops, covering from one to twenty acres, 
have been noted, and it is probable that, on development, some of 
these may be found to mark ore bodies as large as the surface show­
ings. 

Depth: The depth of the ore Yaries greatly, even within the 
same deposit. Prospecting has shown that, while some parts of a de­
posit may be only a foot or two thick, the remainder may be 20 to 30 

feet. At the Puxico property, the bottom of the ore has not been 
reached at a depth of 50 feet. 

Outcrops: All the known deposits of this type have been dis­
covered through outcrops of one or more large, rough boulders of 
dark, porous, chcrty lirnonite. Such outcrops arc us1.rnlly conspicuous 
and so characteristic as to identify the type of deposit. 

The outcrops va~·y greatly in size, some of them covering many 
acres. They form no certain criterion upon which to judge the value 
of the 01·e body, since extensiYe outcrops, in some instances, have 
been found to be underlain by shallow, low grade ore. In other cases, 
pits sunk in the vicinity of a single outcropping boulder have disclosed 
important bodies of merchantable or.e. usually, however, the larger 
the outcrop, the better the prospect. 

Overburden: The overburden seldom amounts 1.o more than a few 
feet of surface soil and cherty clay. 'rhis is particula.rly true of the 
eastern portion of the district where outcrops are especially promine11t. 
Jn the Platwoods country, west of the Black river, the ore is, in some 
cases, pretty well concealed beneath five or six feet of soil and residual 
clay. 

\Vhile the overburden is usually residual, cherty clay, in at least 
two instances it consists, in part, of waler "·orn gravel of probable 
Tertiary age. At the Lilly Ilollow mine, in \Yayne county, about one 
foot of i1·on stained gravel occurs immediately above the ore bearing 
clay, and at the George tract No. 2, Butler county, three feet of gravel 
rest directly upon a six-foot ledge of cellular 01·e. 

THE ORE, 

Mineral Composition: The ore is chiefly limonite with minor 
quantities of goethite. 'l'he anhydrous oxides do not occur. Small 
quantities of oxide of manganese are quite uniformly distributed 
through the ore. It occurs locally in the form of wad, psilomclane, 
and pyrolusite, but in no case has it been found in sufficient quantities 
to constitute a manganese ore. 
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J<'ig. 1. OUTCROP OF CHERTY PRIMARY LIMONITID, ALLBN BANK, BUTLER 
COUNTY. 

Fig. 2. OUTCROP OF CHERTY PRIMARY LIM:ONITE, GEORGE TRAC1', BUTLEH 
COUNTY. 
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Fig. 1. Finely cellular primary Jimonite. 
Soulheasl Dist., Pico mine. Re­

duelion 1h. 

Fig. 3. Coar~ely cellular primary limo­
nlte. Southeast Dist., Hooper 

mine. Reduction ¥.,. 

VOL, X, 2NO SERIES, PLATJ:: VJ. 

Fig. 2. Primary limonile replacing part­
ly decomposed chert a long Joints 

and fractures. Southeast 
Dist. Reduction ¥.,. 

Fig. 4. Highly cherty and sandy primary 
limonite. Southeast Dist. Rc­

<luC'tlon If.,. 
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The chief mineral impurity is silica, in the form of chert, sand, 
and irregular grains of crystalline quartz. Large and small frag­
ments of chert, in all stages of decomposition, occur embedded in the 
ore. ·wbcre abundant, it may be, in large part, removed by crushing 
and washing. Sand occurs filling ca.-ities and embedded in the ore. 
It is usually abundant in the outcrops but is not generally present in 
the deeper ore. "\Yith the exception of that filling cavities, it is so 
firmly cemented by limonitc that it cannot be removed by crushing 
and washing. The irregular crystalline quartz grains are universally 
present in all the ore of this type, and form a distinguishing feature. 
They are so intimately asso<:iatecl with the ore that no amount of 
crushing and washing can effect their removal. )fore than either the 
chert or sand, they arc responsible for the high silica. of the primary 
limonite of the southeast distric:t. Sec Figs. 3 and 4, Plate VI. 

Clay, chiefly washed in by surface waters, fills cavities in the ore. 
Jt is no more abundant in the primary than in the seconary limonite 
and may be removed, in part, by "·ashing. 

The iron sulphides do not occur. 
Physical Clrnractcrs: The ore may be, in part, hard and exceed­

ingly porous, in part, flinty and compact, and, in part, soft and earthy. 
The most characteristic phase is an extremely porous, hard, dark brown 
limonite, having a rough, cindery surface and enelosing angular frag­
ments of light colored, hard chert and more or less sand. '£his phase 
of the ore is particularly characteristic of the outcrops. The openings 
vary in size from "pots" se;-eral incl1es in diamet<'r to minute, irregu­
lar c.ells. They are usually lenticular in shapr, and haYe a parallel 
arrangement which conforms to the rough lamination of tl1e cherty 
residual material enclosing the ore. The larger openings generally 
have spherical walls less than an inch in thickness ·which arc made up 
of concentric layers. The openings are usually from one to two inches 
in diameter with walls lh to l/1 of an inch in thickness. :Many of the 
openings have a dull interior surface and are partly filled with loose 
silicious material, while others are lined with a thin botryoidal growth 
of iridescent and velwty goethite. The latter when broken, are fre­
quently found to contain water. 

The amount of chert pr<>sent varies from only an occasional frag­
ment to wl1ere the ore becomes an iron chert breccia. 'l'he exceed­
ingly cherty type occurs locally in large quantities and has been desig­
nated as "Peanut candy" ore. Gradations of this phase of the ore into 
cherty residual niatcrial is common. Figures 1 to 4, Plate VI, show 
the general character of the porous, cherty ore. 
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Another well defined phase is a very hard, dense, light brown 
limonitc which breaks ·with a conchoidal, splintery fracture. ll rarely 
contains chert or sand, but is highly silicious due to the presence of 
~umerous very small irregular and quite evenly disseminated grains of 
quartz. This ore is so hard that it is difficult to scratch it with a knife. 
It is usually thinly laminated, occurring in well defined beds or layers 
overlying the porous, cellular ore. It is also massiv~, occurring as 
boulders and isolated masses scattered through the porous and softer 
ores. Aside from the iron-chert breccias, it is the lowest grade of the 
limonite ore. Gradations of this phase of the ore into soft, decomposed 
chert are common. 

Still another well defined phase of the ore, though not so common 
as the above, is a soft, earthy, amorphous limonite which varies in color 
from an ashy gray to a dull bluish black. the shade depending upon the 
amount of manganese present. This ore is usually so soft as to be 
easily scratched with the finger nail. In both color and texture, it 
closely resembles wad, and locnlly. eoutaius 8;{ or more of maganese. As 
a rule, it is free from chert and sand, hnt oc·casionally contains small 
druses of secondary quartz and chalcedony. Ore of this character is 
typically exposed in tl1e 1\Iissouri Lumber and }lining Company's mine 
No. 2, Ripley county, where it forms an important part of the ore hody. 
It is hest developed in the deeper portions of the mine and grades upward 
into hard, cellular ore. lts downward transition is not shown by the 
present workings. 

Of the above described phases of the ore, the exceedingly porous, 
cherty variety is hy far the most characteristic, forming the major por­
tion of most of the deposits. It frequently oecurs alone but is usually 
accompanied by tl1e hard, compact ore and only occasionally by the soft, 
earthy ore. When associated with the other phases, it occupies an inter­
mediate position, the hard, compact ore lying abow. and the soft, earthy, 
high manganese ore, beneath it. 

Chemical Composition: The ore is a uniformly low grade limonite. 
The iron content of ca1' load shipments ranges from 41_1 to 501 and 
averages about 45.50%. The range for silica is from 13.50;/ to excessive, 
while phosphorous varies from tn1ces in the leached ore to 0.1 O;{, but aver­
ages about 0.06f Sulplrnr is uniformly low, n1rely exceeding .lOf 
and is never present in visible quantities as in the secondary limonite. 
J\Ianganese is present in quantities ranging from 0.35_1 to 3.00.1, being 
uniformly higher than in the secondary ore. 1\loisture Ylll-ies from 1 % to 
5% and the loss by ignition is from 7'i to 11.25%, 
· The following analyses, made by the St. Louis Blast Furnace Com­
pany, of car load shipments from all parts of the district, are fairly 
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representative of what can be expected of this class of deposit, where 
the ore is not given special treatment: 

TABLE NO. XYII. 

l\finc. 11 ron. I Silica. I 

!I ~~::~a -~Ce~~: ~~di;:~ ·c~:::: 47. ,51 15 .3 1 
42.54 20.12 

3 Deal No. 1. . . .......... 48.60 14.96 
4 Hillis ...... 47 . 96 14.30 
5 Hooper .... .. .......... 44. 71 18.70 
6 LIiiy Hollow .... .. . . ...... . .. 46 . :39 14.92 
7 1"falin ....... . .. ... . ..... .. .. 42.58 l9. 15 
8 :Myers ........ 49.23 1:3.59 
9 Pico .......... .............. 48 . 00 16 . 59 

10 ,voodcnshoc ..... ............ 46.20 )6.30 
11 Zippy ........... 44.62 17.40 

Phos. 

.058 

.096 

.067 

.089 

.080, 

.0451 

.0701 

.059 

.041 

.090 

.054 

;\fn. I ;\Ioisturo. I Shipments 
Averaged. 

1.24 4.00 4 
1.30 3 00 1 

.49 3.60 6 
1.50 3.50 2 
2.10 4 .00 1 

.42 
5.001 1 

2.85 3.00 1 
.64 4 . 00 4 
. 77 3.38 lO 

1.20, 3.00 l 
2.00 3 . 00 1 

------4 Average of 11 mines ....... 
1 

46 .21 16.48 1.319 3.59 ... 

The following analyses are of shipments of primary limonite that 
has been washed, crushed, and jigged. 

Mine. Iron. Silica. Phos. l\fn. ;\loisture. Shipments 

1 Orchard . . . . . . . . . . . . . . . . . . . . . 4 7. 23 1 7 . 08 
2 St. Francois No. 1.. 45.22 18.93 

. 060 1. 38 

.056 .55 
4.50 
5.00 

Averaged. 

12 
a 

Of the several phases of the ore, the soft, earthy variety is generally 
the highest grade and contains the most manganese, while the harder, 
porous and dense ores are more silicious, due to inclusions of chert, sand, 
and finely divided quartz. The following analyses arc of type samples 
of the three varieties taken from the big pit at the -:'lfissouri Lumber 
and )lining Company, l\Iine ::-Jo. 2, Ripl ey county:'::, 

Typo of Ore. Iron. I Silica., Phos. I 
----------
Soft earthy . .... . ... . .... 1 52. 85[ 9. 85! traces I 
Hard porous.......... . .. 45.44 21.46 .038] 
Hard compact... .. ... ... 44.lOI 20.65I .038 

Sul. I :-.Io. I Combined 1\1 oisture. 
Water. 

.0181 2.681 8.21
1 
... 

.1451....... 10.06 

.107j- ······ 9.70 
0 . 64 
1. 18 

A comparison of the analyses of the washed and the unwashed ore 
sl1ows that, other than the recovery of the smaller ore fragments. there 

*Analyses by tho Bureau of Geology and Mine~. 
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is little to be gained bi special treatment of this type of ore. Since 
in most primary deposits the ore occurs almost entirely in large masses 
or boulders, except for the small ore produced in the breaking and 
loading of the larger boulders, there is little that requires washing for 
its recovery. Experience has shown that the grade of the "peanut 
candy" ore can be materially improved by crushing and washing, and, 
except where this type of ore occurs in large quantities, the expense of 
the erection of a washer is not warranted. 

THE SOUTHWEST DISTRIC'l'. 

Location and Extent: The known deposits of primary limonite in 
southwest :i\iissouri are confined to an area approximately 12 miles wide 
and 24 miles long, including portions of western Greene and Christian 
counties, and the extreme southeast corner of Dade county. Eleven 
deposits of this type are described in this r eport. 'l'hat other deposits 
have been partly developed is indicated by shipments received by the 
smelters from Ash Grove, Willard, Bois D'Arc, Palmetto, and Billings, 
and it is probable that the district will be found to be somewhat larger 
than defined above. 

Production: The first production of primary Jimonite from this 
district, of which we have any record, was in 1903, during wl1ich year 
729 tons were shipped from Ash Grove. During the following six years, 
mining was carried on almost continuously and at the end of 1910 the 
district had prodnced a total of 44,919 tons, exclusive of 4,382 tons of 
secondary limonite. 

Topography : This district is characterized by a gently rolling topog­
raphy, which is in strong contrast to the rugged features of the south­
east district. Along the divides followed by the St. Louis and San 
Francisco railroad the land is comparatively level, but as one proceeds 
down the headwaters of the main streams to the northwest and south­
east, the country becomes increasingly hilly. The break is most r11pid 
toward the southeast, the valleys becoming increasingly narrow, steep 
sided, and deep until in the vicinity of James Fork one finds the rugged 
topgraphy so common to the southern slope of the Ozarks. To the north­
west the fall is much more gentle and the changes more gradual, the 
valleys being comparatively wide and the surface features less pro­
nounced. The higl1est portion of the district is that in the vicinity of 
Billings and Republic which stand respectively at elevations of 1366 and 
1311 feet above tide. 'l'he lowest portions have an elevation of approxi­
mately 1050 feet. 

Drainage and Water Supply: That portion of the district which 
lies southeast of the main line of the St. Louis and San Francisco rail-
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road is drained by tributaries of the James ri,er, while that on the 
opposite side of the railroad is drained by tributaries of the Sac river. 
Except in the case of Clear creek, the beds of these streams are dry dur­
ing the greater part of the year. 

Dug wells, which arc sunk through the residuum to the underlying 
limestone, are the chief source of domestic water supply. By damming 
the small raYines with the impervious residual clays, reservoirs may be 
obtained in "hich a limited supply of surface water may be collected. 
Neither these nor the wells, llO'weYer, afford sufficient water for the 
operation of log washers. It is probable that deep wells will provide 
the only adequate supply. 

Geology: The district is underlain cl1iefly with the upper Burling­
ton limestone which is covered with a blanket of from 25 to 50 feet 
of red clay containing numerous fragments of Burlington chert. Out­
crops of the Burlington occur chiefly along the more rapidly cutting 
streams and in unusually deep gullies. 

Unconformably upon the Burlington are many outliers of Pennsyl­
vanian sandstone, shale, and occasionally chert conglomerate. 1'he 
best exposures of Pennsylvanian sandstone and conglomerate occur in the 
Yicinity ·of Billings, where they occupy pre-Pennsylvanian channels in 
the Burlington formation. These outliers are usually indicated by 
surface boulders of sandstone in the midst of residual materials, c<:msist­
ing entirely of Burlington chert and clay. The residuum is much 
thinner than that in the southeastern part of the State. 

No gravels of Tertiary age have been recognized in this district, 
although tl1ey are known to occur in this part of the State. 

TIIE ORE DEPOSITS. 

Topographic Relations: On account of the gentle relief of this 
district, there is no apparent relation between the iron ore deposits and 
the topography. As a rule the deposits occur npon, 01· near, the inter­
streams divides. In the case of the Studley mine, the deposit is on the 
bank of a broad ravine about one mile west of and about 50 feet lower 
than the main divide of tl1e Ozarks. 

:Manner of Occnrence: The ore occurs in the form of boulders and 
fragments embedded in the residual cherty clay. It does not replace the 
enclosing material as in the case of the primary limonite of southeast Mis­
souri, but, on the contrary, appears to have been deposited originally in 
its present form, in openings along the unconformable contact of the 
Burlington and Cherokee formations. 

With a single exception, the ore occurs in the immediate vicinity of 
outliers of the Cherokee and in several instances, as in the case of the 
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Angus and Arnt mines, four miles southeast of Billings, the ore 
occurs directly upon what appears to have once been the contact of the 
Cherokee conglomerate and the Burlington limestone. 

Form and Size: The deposits are irregular in outline but, as a 
rule, are longer in one dimension than in the other. .i\lining has not 
extended ovet· thirty feet in depth and in no instance has the bottom 
of the ore been reached. 

The Frisco mine, which has been worked by an open cut 960 feet 
long by 35 to 100 feet wide, is the best developed deposit m the district. 
Ore is reported in the bottom of the cut which has a depth of 30 feet. 
Developments at the Angus mine indicate that this ore body is also 
linear in form. This mine has been worked to a depth of 10 feet with 
good ore in the bottom. 

Ontcrops: 'l'he outcrops usually consist of small boulders and 
angular fragments of ore associated with cherty clay. In some instances 
the ore practically coYers the surface a ]though it has no apparent effect 
upon the contour of the surface. The Frisco, Angus, and Jackson mines 
were marked by outcrops of this type. While, as a rule, the ore bod.'· 
conforms to the area outlined by the outcrops, good deposits haYe been 
developed from outcrops which were small and unpromising, as evi­
denced by the Bayliss mine, northeast of Republic. and the Clutter mine, 
north of Willard. 

'l'IIE ORE. 

)Iineral Composition : The ore is chiefly goethilc with minor quan­
tities of limonite, which is the reverse of the ore of the southeast distrirt. 
The anhydrous oxides do not occur. l\Ianganese is quite uniformly 
present in small quantities, although it has not been observed locally con­
centrated. as in the case of tl1e primary limonite of the southeast district. 

The chief impurities are silica and alumina, occurring mainly in the 
form of chert and clay. The chert occurs both as nodules and as angular 
fragments which are largely undecomposed. The sand and finely divided 
crystalline quartz, which are so characteristic of the southeast primary 
limonite, do not occur ,ritl1 tl1e ore of this district. A large part of 
the silicious impurities can he removed by "·ashing. Clay is present in 
small quantities. The sulphides of iron and their pseudomorphs <lo not 
occur, in which respect the ore differs from the secondary limonite. 
Crystals of zinc hlende were found in the ore taken from a portion of the 
Frisco mine. Numerous casts of similar crystals indicate that part of 
the sulphide of zinc has been remoYed by leaching. This is the only 
known occunence of sulphide in the deposits of this type. 
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Physical Characters: 'l'hc ore occurs chiefly in the form of bould­
ers, hollow "bombs," and as small fragments which have apparently re­
sulted from the breaking down of the larger masses. '£he boulder ore 
consists either of a cellular mass 0£ gocthite and limonite containing little 
or no chet't, or of masses of Burlington chert cemented by these minerals. 
The maximum thickness of the boulders 0£ both types is apparently six 
foet. The ore at the Frisco and Arnt mines is chiefly of the conglomerate 
type while that at the Angus and Noble mines is of the non-chel'ty type. 
'l'he conglomerate ore, for the most part, is too cherty tu be mined with­

out crushing and "·ashing. 
Geodes 0£ hematite and gocthite, locally known as "bombs," occur 

abundantly at the Angus mine and locally at the Frisco mine. They 
are usually not over ten inches in diameter although occasionally they 
have a diameter of 18. inches. The wall of the geode varies from a half 
an inch to two inches in thickness and consists of limonitc lined with 
black, lustrous goethite. The limonite, which frequently encloses small 
fragments of chert, is amorphous except for a slight banding produced 
by concentric growth. 'l'he goethite exhibits concentric and radial 
structures, and is typically fibrous in cross-section. The goethite often 
attains a thickness of two inches and is always free from visible impuri­
ties. Occasionally it forms small stalactites from one-eighth to one-half 
inch in length. 

In certain of the mines, particularly the Clutter, there is rela­
tively little boulder ore, the deposits consisting mainly of fragments and 
slabs of gocthitc and limonite ranging from 2 to 18 inches in length. 
Very little of this ore would require washing. At 0thcr mines the 
amount of small "shot ore" is so abundant in the upper few feet that 
profitable operations can be carried on only by the installation of a log 
washer. 

ChemicaJ Composition: AYerage analyses of shipments from all 
parts 0£ the district indicate that, in composition and Yalue, the ore 
stanch between the southeast primary and the secondary limonites. It, 
however, carries a higher percentage of phosphorous than any of the 
other l\fissouri. types. 

'l'hc iron content ranges from 43;6 to 55;t, averaging 50.45% as com­
pared to 55.27% for the pipe ore and 46.2% for the southeast primary 
ore. Silica ranges from 6 to 16%, averaging approximately 111, in which 
particular the primary limonite of southeast 1\Iissouri runs. at least 5% 
higher, while the better grades of the secondary ore run from 2 to 51 
lower. Phosphorus ranges from 0.10% to 0.585%, aYeraging 0.204%, the 
average for the secondary ore being 0.085;{. ::\fanganese ranges from 
0.30% to 1.67%, averaging 0.76%, as compared to an aYcrage of 0.14;6 in 



76 '£HE IRON ORES, 

the secondary limonite and 1.32% in the primary deposits of the southeast 
district. 

The following table of analyses is typical of from one to 18 ship­
ments from each of nine mines, and indicates what may be expected from 
this type of deposit:* 

TABLE ';i; 0. XYIII. 

' ' 

:.\line. 
I Number of 

Iron. Silica. Phos. :.\In. :.\foisture. I analyses 
a,vcrngcd. 

I 
50.60 13 . 04 0.102 0.50 

I 
3.87 8 

49.94 12. 10 0.092 0.45 3.41 ll 
47.65 13.40 0.450 l.6i 4.00 1 

1 Angus .......... . 
2 Arnt .......... .. .. . .... . 
3 Clutter ............. . 
4 Compton ....... . 47 . 0:'! 11.00 0.103 0.86 .......... l 

51.05 10.49 0.199 0.61 

I 
5.14 18 

5l.03 J0.97 0.279 0.51 5.00 11 
,51. 7 t 8.53 0.238 0.86 4.00 3 
50.82 11.46 o. 172 0.6(, 6.00 2 

5 Frisco ...... ........ .. 
6 Jackson ... . 
7 Noble ...... .......... . 
8, Stuclley ......... .. .. .. . . 
9 Welsh .... . 5-l-.29 7.90 . ... .... . .. . . ... ... .. .. .. . 1 

--
Average or nine mines. I ,30.45 10.98 1 0.204 0.765 4.49 J . . 

ORIGIN OF THE BROWN ORES. 

SECO~D.ARY LTl\IOXITE. 

'l'he secondary limonitc deposits have been derived <lirectly through 
the oxidation and hydration of sulphides of iron, marebsite and pyrite 
which were origina11y deposited in openings in the once overlying 
limestones and sandstones, and have been left in their present position 
by the decomposition, solution. and remoYal of those rocks. 

This conclusion is supported by several lines of evidence, chief 
among which is the fact tl1at practically eYery deposit, so classified, ex­
hibits indisputable evidence of its former sulphide charaetcr through tbe 
presence of crystalline pseudomorphs of either marcasite or pyrite. These 
pseudomorphs are present in all phases of the secondary limonite, there 
being very little ore in which the crystalline structures of one or both 
of these sulphide minerals cannot be detected. Pseudomorpbs after 
marcasite predominate, indicating that tbis sulphide of iron constituted 
the major portion of the original deposits. 

The occurrence, especially in the lower parts of the deposits, of un­
altered sulphides, both in the form of pipes and boulders, also indicates 
the original composition of the ore. In all cases, the sulphide forms 
the central or more protected portion of a specimen. 

*A part of tho ore from the Frisco mine was washed. 



\ 



M1SSOU!U BUREAU OF 0£0LOGY ANO MINES. 

Fig. 1. Shepherd Mountain ore. The 
dark areas are hematite. The light 
areas are quartz. X. 50 diameters. 

Fig. 3, Primary limonite replacing de­
composed chert. X. 25 diameters. 

\'OL. X, 2ND S:mn:s, PLATJ;; \'II. 

Fig. 2. Primary limonite containing 
grains of sand. X. 50 uiameters. 

Fig. 4. Primary limonlte containing un­
replaced irregular grains of quart:«. 

X. 50 diameters. i 
I 
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Except where a_pparently replacing a sandy limestone, the secondary 
ore contains no sand, and the clay present is usually of se.condary origin, 
indicating that the ore was deposited originally from waters comparative­
ly free from surface decomposition materials. 'l'he tabular and pipe 
ores were undoubtedly precipitated as sulphides in pre-existing openings 
resulting from solution along joints and bedding planes. While the sul­
phide, from which the massiYe boulder ore was derived, may haYe directly 
replaced the limestone, it is possible that it was deposited upon the 
bottom of caves which occurred at or near the leYel of ground water. 
This is indicated by the relative position of the pipe and boulder ores, 
the former usually constituting the upper portion of the ore body, the 
boulder ore occuning underneath. The ocherous ore is probably more 
largely the result of certain conditions of oxidation and hydration than 
any particular form of the original sulphide. 

Alteration of the Sulphides: The alteration of the sulphides to 
limonite followed a change from reducing to oxidizing conditions. This 
change was brought about b_y a lowering of the water table, by in­
creased uplift, or by the gradual reduction of the surface, due to erosion. 
Continued solution gradually rcmoYed the limestones in ,rhich the 
sulphides were dcpositell, leaving the Jimonite embedded in the residual 
cherts and clays. 

Secondary Concentration: In addition to a first concentration as 
the sulphide, the deposits haYe undergone a secondary concentration 
due to the decomposition and partial removal of the limestones in which 
the ore was originally deposited. The degree of secondary concentration 
is greatest at the surface where much of the insoluble material has been 
removed by wash, but becomes increasingly less with depth. That there 
has been some concentration throughout the deposits is indicated by the 
slumping of the inclosing resi<lual materials which, in some places, show 
only traces and, in others, none of the bedding of the original forma­
tion. 

Age: There is Yery little field eYidcnce upon which to base 
accurate deductions regarding the age of the deposits or the direct 
source of the iron. The fact that the sulpl1idcs wcr<:J originally de­
posited in openings in the Cambrian formations, indicates that they are 
post-Cambrian in age, and tl1e fact that in a number of instances these 
deposits are directlr owrlain by Tertiary gravels, indicates that they 
occupied their present position prior to Tcttiary time. 
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PRIMARY Lll\IONITE OF THE SOUTHEAST DISTRICT. 

The primary limonite of Southeast ?lfissouri was deposited as the 
ferric hydrate in its present position without first having been segre­
gated as the sulphide, as in the case of the secondary ore. It is, £or 
the most part, a direct replacement of the cherty, residual materials in 
which it is embedded, Hnd into which it often grades. The goethite. 
which is comparatively abundant, is not a replacement of other ma­
terials, but occurs lining ciwitics in the original ore. '!'he fact that this 
ore, in its physical chara<:teristics and chemical composition, differs 
radically from the secondary ore, indicates that it has liad an entirely 
different origin. The total absence of iron sulphide or pseudomorphs 
after the sulphide is conclusive evidence that this ore was not deposited 
as iron sulphide in caYities in the limestone and subsequently oxidized 
to limonite as has been the case in the secondary deposits. 

In their distribution, topographic relation, and physical character 
the primary deposits resemble hog ore in many respects. As already 
mentioned, they occur in a comparatively narrow zone which borders 
the Tertiary lo,Ylands. Throughout the area occupied by the primary 
deposits are frequent deposits of Lafayette gravel, indicating that dur­
ing Tertiary time the land surface was probably low, and that during 
at least a part of the period s"·amp conditions prevailed; conditions very 
favorable to the accumulation of bog ore. Certain of the deposits are 
directly overlain by Lafayette gravel, and in some places the gravel is 
cemented by limonite. 

Topographicany, the deposits, in any one portion of the field, occur 
at approximately the same elevation, being situated chiefly on the crests 
and upper slopes of the main and secondary ridges. In this respect they 
resemble certain hog ore deposits occurring in Iowat and '\Visconsin*, but 
differ from the secondary limonite deposits which occur at almost any 
topographic position. 'J.'hcre is a notable difference in the elevation· o.f 
the deposits in the northern and southern portions of the district, hut 
such differences can be ascribed to differential elevation of the Ozarks 
since Tertiary time. 

· In addition to the aboYe bog ore characteristics, the comparatively 
extensive areas over which these deposits frequently outcrop, as well as 
the similarity of certain phases of the ore to trpes that have been de­
scribed elsewhere as bog ore, would tend to emphasize a like origin. 

tCalvin. S., Iowa. Ceo!. Survey, vol. 4, 1894. p. 101. 
*Allen. R c .. Occurrence and origin of the brown iron ores of Spring Valley, Wls.: 1\flch. 

Academy of Sci. , 11th rcpt. 1909. p. 100. 
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Ilowever, when the field relations and character of the better de­
veloped deposits are considered, it is evident that the large1· part of 
the ore is not directly of bog origin. 

'!'he irregular shape and occasional dip of the ore bodies across the 
roughly stratified residual materials, as well as the variation in the 
depth of the ore in different pol'tions of the same deposit, indicate that 
such ore bodies were not deposited under bog conditions but were con­
centrated by circulating ground water. 'l'he unequal permeability of 
the residual materials is shown by the unequal thickness of the ore, 
the deeper portions apparently being the result of more opm channels. 

'l'he extensive replacement of the residual materials, as shown by 
certain phases of the ore as well as the gradational phases where replace­
ment is not complete, and the frequent occurrence within the ore of 
comparatively large boulders and fragments of chert not differing from 
those found in the surrounding residuum, indicate that the ore is not 
the result of bog deposition. 

From a considerntion of the above field evidence it is concluded 
that the present ore bodies are largely the result of the replacement 
of the cherty residual materials by limonite derived through the leach­
ing of the deposits originally deposited under bog conditions. 

It is thought that during Tertiary time iron bearing solutions, 
entering the bogs bordering the lowlands, were oxidized and the iron 
precipitated as limonite mingled with fragmental chert and sand. 
'l'hat subsequently, with the elevation of the area, the amorphous limo­
nite wns taken into solution by the organic acids resulting from the 
decay of organic material. 'rhese solutions percolated downward 
through the residual material and redeposited the iron largely through 
the replacement of tl1e cherty residuum. 

As a rule, the upper portions of the present deposits are more or 
Jess sandy and contain numerous small fragments of chert. It is thought 
that in some cases this sandy, cherty ore may represent remnants of the 
original bog deposits. Ilowever, none of the ore has been .found to 
carry fossils and its bog origin has not been definitely determined. 

PRIMARY LIMONI'J'E OF 'l'HE SOUTHWES'l' DIS'l'RICT. 

The primary ore of this district was deposited in its present form­
goethite and limonite-by circulating ground waters in openings occur­
ring either along the unconformable contact of the Cherokee and Bur­
lington formations or within the Burlington itself. 

'l'he fact that in its physical characteristics and chemical composition 
this ore differs greatly from the other brown ores indic..'ltes that it has 
had a different origin. The marked absence of the sulphide of iron 
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and its pseudomorphs, which are so characteristic of the secondary 
limonite, is conclusive evidence that the ore was not originally deposited 
as the sulphide. The relative abundance of goethite as compared to 
limonite, and the absence of the finely divided quartz which is so char­
acteristic of the primary limonites of the southeast district, indicates 
that it has been deposited chiefly as a filling of caYities rather than 
as a replacement of decomposed chert. The fact that it is uniformly 
from 2 to 5 times higher in phosphorous, and a veragcs 3% higher in iron 
than the primary ore of the southeast district, is also indicative of its 
having had a different origin. 

The deposits do not resemble th~se of bog origin in any important 
particular, and there is no field evidence indicating that bog conditions 
haYe ever obtained here. The Lafayette gravels, while known to occur 
in Southwest :Missouri, have not been obserYed within the iron bearing 
district. 

While the ore was plainly deposited from descending ground water, 
there is Yery little field evidence upon which to base decluctions regard­
ing its source. There are, howeYer, hvo possibilities: either the iron 
was deriYcd through the leaching of earlier deposits of limonitP which 
once overlay the present ore bodies, or it was deriYed from tl1e con­
centration of the iron of some overlying formation. 

A:J regards the first case there is no field eYidence of the former 
presence of derosits of either primary or secondary limonite from which 
the iron might have been derived, indicating that some overlying forma­
tion is the mon• prohahle source. 'l'he numerous remnants of the 
Cherokee within the district indicate its former presence OYer the entire 
area. The Cherokee, consisting chiefly of sl1ale, sandstone, and chert 
conglomerate with occasional coal seams, contains also an abundance 
of iron in the form of the sulphide and carbonate "·hich would constitute 
an abundant source for the iron. With hut few exceptions, the deposits 
are closely associated with outliers of the Cherokee and in several in­
stances occur directly along what appears to have been the contact of 
the Burlington with the Cherokee. Since tl1e Burlington itself is not 
generally rharactcrized hy openings, it would appear that the ore was 
deposited chiefly in oprnings in the Cherokee near the contact of that 
formation with the Burlington. 

The chief difficnlt~, with the above hypothesis is that it does not 
account for the localization of the ore bodies. The Cherokee forma­
tion is known to have been equally well developed beyond the fron 
bearing district, so also are the structures which appear to have governed 
the deposition of the ore, and until more detailed investigations are 
made, the origin of these deposits must remain an open question. 
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VALUE OF MISSOURI BROWN ORES. 

The value of the l\Iissouri brown ores, from the standpoint of the 
smelter, is readily ascertained by comparing them with the brown ores 
being mined in other parts of tlie United States. Alabama is at present 
the largest producer of this kind of ore. and shipments from that state 
should offer a fair basis for comparison. 

In the following table are shown average analyses of washed brown 
ore shipped during December, 1908, from six of the largest of the brown 
ore mines in the Birmingham distl'ict of .Alabama.*1 

TABLE NO. XlX. 

?: Mine. Jron. Silica. Alumina., l\fn. rhos. \ Moisture. ? 
--

11 Tannehill . 

I 
I 

... . .... ... . ... . . 43.31 17 . 75 5.02 . ... . ... ..... . .. .. 
2 Houston .. ............... 47.47 12.90 4.45 
3 Standiford .. . 41.02 ] 5.67 3.08 0.64 0.59 6 . 60 
4 .l\hrtaban .... .. .. ......... 44. .47 12.38 4.22 1.19 0.93 (i. 91 
5 East Giles ..... .. .. ........ 45.90 11.20 4.10 0.59 0.46 6.20 
6 Champion ............... .. 47.19 12 .50 2.44 0.72 0.26 

I 
7 .10 

7 Average ................... 45.04 13.73 4.03 0.785 0.56 6.70 

(Ko. 7 Is an a.Ye rage of analyses ?\of<. 1 to 6 lnclusl\·e.) 

In the following table are shown average analyses of shipments of 
wasl1ed ore from a number of the largest bro,rn ore mines in :Missouri: 

z 
? 

::\fine. 

I Orchard ............ . 
2 St. Francois Ko. l ......... . 
3 Frisco .................... . 
4 Luke ... .. ............ .... . 
5 Sawyer . .......... ........ . 
6 Kingsbury .. .......... .... . 
7 Carson ....... .... . .. .. . .. . 
8 Average .... • . .. . .......... 

TABLE :NO. xx. 

Iron. I Silica.~ I Phos. 

47.23 17.08 1.38 0.060 
45.22 18.93 0 . 55 0.056 
51.05 10.49 0.61 0.199 
52.65 I 1.60 0.11 0.080 
50.31 13.37 o.as 0 .069 
54.29 8.22 0.12 0 . 166 
53.83 9.85 0.12 0.115 
50.65 12.79 0 . 47 0.106 

Nos. 1 and 2 are of primary limonite of Southeast :Missouri. 
No. 3 is of primary limonite of Southwest Missouri. 
Nos. 4 l-O 7 are of secondary limonite. 
No. 8 is an average of the analyses Xos. 1 to 7 inclusin. 

I 
::\Jois- Shipments 
ture. averaged. 

4.50 12 
5.00 3 
5. 14 18 
4.00 26 

13 
3.50 17 
5.30 33 
4.57 .......... 

*Burchard. E. F., Brown ores of the Birmingham district, Ala.: U. S. Geol. Survey 
Bull. No. 400, p . 169. 

G-6 
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According to the above tables, the average iron content of the l\Iis­
souri ore is from 2 to 7% higher and averages 4.5,i higher than that in 
the Alabama ore. With the exception of the southeast primary limonite, 
the Missouri ores range from 1% higher to 3% lower and aYerage about 
J '/ lo,ver in silica than the Alabama ore. rrhe phosphorus content of 
the l\Iissouri ore is uniformly very much lower and averages less than 
one-fifth of that in the Alabama ore. While the .Missouri secondary 
limonite is low in manganese, the l\fissouri primary limonite carries on an 
average 1.30% of this clement (see page 71) which is nearly t\Yice the 
average shown by the Alabama ore. 

The Missouri secondary limonite is equal to any high grade limo­
nite on the market. So also is tl1e primary limonite (goethite) of the 
Southwest district. The p1'imary limonite of the Southeast district, 
although the lowest grade ore. has about the same composition as that 
being mined so extensively in the Birmingham district. 

MINING AND CONCENTRATING METHODS. 

The shallow nature of the brown ore deposits makes mining opera­
tions comparatively simple. The deposits are usually entered by means 
of an open cut from which the ore is trammed in wheel-barrows or mine 
cars. Where the ore body occurs in the Yalley and the opening takes 
the form of a pit, the ore may be hoisted by means of a derrick or other 
simple hoisting equipment. In no case has mining extended below 
ground water level, and the small amount of surface ,rnter is removed 
by hand pumps or by bailing. 

:i.\Iining is usually done by hand, the ground being loosened by pick­
ing and blasting. Gravel or sand screens are seldom used because of 
the abundance 0£ chert which cannot be separated from the ore by this 
means. 'I'he finer particles of ore and clay are hauled out as waste 
unless the property is equipped with a washer. Frequently this dirt 
contains a large proportion of the ore. l\Iany 0£ the deposits are too 
small to support expensive equipment, although in the case of the larger 
ore bodies steam shovels can be used profitably, if the ore be treated at 
a washer. 

Ten washing-plants have been erected in the limonite districts. 
'!'hey are located as follo,,s: two each at Greenville, Wayne county, and 
West Plains, Howell county; one each at Williamsville and Taskee, 
Wayne county, Keener, Butler county, Orchard, Carter county, Puxico, 
Stoddard county, and Billings, Christian county. A majority of these 
washers are in serviceable condition, and have been operated intermit­
tently during the past two years. 
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Fig. 1. KEENER BROWN ORE WASHER, AT THE LUKE MINE, BUTLER 
COUNTY. OLD TYPE. 

Fig. 2. ORCHARD BROWN ORE WASHER, AT THE ORCHARD MINE, CARTER 
COUNTY. MODERN TYPE. 
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The first washers erected in Missouri consisted of a single log to 
which the ore was fed from a platform. In some cases hand jigs were 
used to separate the chert from the fine ore. The more recent plants 
usually include receiving bins, distributing trommel, two logs, sizing 
screens, crushers, jigs and picking belts. The Orchard washer, a 50-ton 
plant, built in 1910, is typical of the later construction. The equipment 
in this plant consists of receiving bins, horizontal grizzly, two 26-foot 
logs, one ~-foot screen ( opening 1 % in.), crusher, one 12-foot screen, 
three hrn-compartment jigs and a picking belt. Water is obtained from 
a well 247 feet deep which has a capacity of 100 gallons per minute. 
By a system of ponding this is sufficient water for the plant.*' 

*For a detailed description of methods of treating brown ores the reader is referred to 
an article by Gelsmer, R S., Bul l. Am. Inst. :'\l ining ~:ng. :No. 56, 191 l, p. 642. 



CHAPTER VI. 

THE HEMATITES OF THE FILLED SINKS. 

INTRODUCTION. 

"The hematites of the filled sinks" arc so called because of their 
invariable relation to some kind of filled sink struc:ture, in ,.,hich par­
ticular they are altogether different from other iron ore deposits in 
this State, and so far as known, from all other iron ore deposits in 
the United States. The term "filled sinks'' is used to distinguish 
the ore bearing sink from the ordinary drainage sink, while the gen­
eral 1crm "hematite" is used to embrace the scYeral types of that 
mineral which may figure prominently in any pal'ticular deposit. 

In the .earlier l\Iissouri reports, these deposits haYe been variously 
referred to as "Specular ores in Sandstone" (Iron Ores of )lissouri, 
1872, Schmidt), '·Central )Iissouri Specular Ores" (,)lissouri Iron 
Ores, 1874, Schmidt), and "Specular ore of the Sandstone Region" 
(Iron Ores of )fissouri, 1892, ~ason). It will be noted that in .each 
case the specular character of the ore is emphasized although this type 
of ore usually constitutes a relatively small part of the deposits and, 
in certain instances, has hardly been detected. The ore is mainly red 
hematite with important quantities of limonite but may include almost 
any oxide of iron from hard blue specular hematite to soft yellow 
ocl1cr. 

The restrictive use of the term "Sandstone Region" is now ren­
dered meaningless by the present knowledge that the particular sand­
stone formation referred to occurs oYer a much larger part of the 
State than that characterized by this type of ore deposit. The term 
"in sandstone" is also not literally· true. since some of the deposits 
are int imately associated with limestone, and it is believed that the 
presence of sandstone was not necessary to the concentration of the 
ore. 

'l'he term "filled sink," on the other hand, is applied to a con­
stant structural feature, peculiar to these deposits, and one that has 

(84) 
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been an essential factor in their location . For these reasons one seems 
warranted in substituting this structural and somewhat genetic classi­
fication fol' those which have been outgrown. The structural features 
of the filled sinks must eYer be reckoned with in prospecting, develop­
ing, or mining these drposits. 

THE FILLED SINK (CENTRAL) DISTRICT. 

Location : The ore bearing sinks occur over an area oE approxi­
mately 4000 square miles extending from the head-waters of the Cur­
rent and Black rivers, in southern Dent county, northward over the 
Central Ozark divide to within a few miles of tl1e l\Iissonri riYer. The 
district is virtually sunounded by deposits of other types of iron ores 
and fo{· this reason "·as, in 1872, fittingly referred to hy Adolph 
Schmidt as the Central ore region . .:' 

By far the greater number of the known sink deposits occur in 
the area drained by the upper }leramcc river in Phelps. Crawford, 
find Dent counties, although outlying deposits occur in Franklin, 
"\Yashington, Iron, Reynolds, Shannon, Texas, Pulaski, 1\filler, and 
:\Iarics counties. 'fhc best known and most extensively worked de­
posits are in the first three counties named, although Franklin county 
has recently becom~ an important producer. 

Topography: The district has, in general, the surface features 
of a moderately dissected plateau pitching gently to the north. The 
highest portion is along the southern border in Dent and the adjoin­
ing counties, w·herc the upland has an elcYation of about 1250 feet 
A. T. To the north it falls gradually to 1000 feet in the vicinity of 
Cuba, and to approximatel)' 850 feet in Franklin and Gasconade roun­
ties. The southern and higher portion of the district forms a part of 
the Central Ozark diYide. Here the country is rolling 1·athcr than 
hilly, the valleys being relati\·ely shallow, the intermediate divides 
seldom rising more than J 00 feet. aboYc drainage level. Ordinarily, 
the stream channels of this upland area are dry, being flooded only 
during excessive rains. 

The area drained by the Bonrbense river, an<l its tributaries, is 
rolling to hilly. 'fhe Yalleys arc comparatively wide and are sep­
arated by long stretches of flat topped ridges iYhich mark the former 
plateau. The roughest parts include a narrow belt along each side 
of the river. 

The remainder of the district is decidedly hilly, the roughest area 
being that drained by the r.foramec and Gasconade rivers. In the 

*Schmidt, A., Iron ores of Missouri : Mo. Geo!. Survey, 1872, p. 48. 
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immediate vicinity of the main channels of these streams, the hills 
are frequently over 300 feet in height. 'l'he tributaries to the Mcrarnec 
and Gasconade rivers have dissected the plateau so thoroughly that 
this area now consists mainly of narrow valleys and sharp ridges with 
very little smooth upland. 

Drainage: A greater part of the district is drained hy the l\Iera­
mec river and its tributary, the Bourbeuse. Both streams eross it in 
a northeasterly direction uniting just beyond its border. They head 
in the uplands on the south, and flow through deep meandering valleys. 

The western portion of the district is drained in part by the Gas­
conade river and in part hy tributaries of the Osage. Like the 1fera­
mec and Bourbeuse, these streams also meander through deep valleys. 

'l'he upland areas of the district are generally clrnnicterizcd by 
relatively wide and shallow valleys of steep gradient which are dry 
except during and immediately following heavy rains. Springs hav­
ing their source in underground channels arc abundant throughout 
tl1e 07.arks, especially in the region of the 1iink deposits. Some of the 
springs are of great siz(', in certain instances supplying virtirn lly all of 
the water of good si7.ed streams. The well known 1\Ierarnec Spring 
in Phelps connty just about doubl<~s the volnme of the JHcramec river 
where its waters joint the latter. 

Large caverns and eaves in the limestone arc Y<,r.r common 
throughout the Ozark region. 'l'h('y usually haYe high, vaulted rooms 
connected by low, flat channels. "Where solution extends up,rnrd to 
·within a short distance of the surface, the roofs of the larger caverns 
become too weak to support the overbnrden and caYing results. 'l'hc 
large sink holes so preYalent throughout the Ozark region haYe prob­
ably been formed in this manne1·. 

Frequently the drainage into these sinks c•anies in clay which 
chokes the underground outlet. '\Yhcn this happens ll1c wate1· collects, 
forming small ponds. 1\f ore often, however, the sinks remain open 
and through them the surface wa,ters arc drained into underground 
channels. The solvent action of ground-water has been the irnpo1·tant 
factor in tl1c formation of not only the surface sinks, but also the 
"filled sinks" in which the iron ores occur. :Most of the surface 
sinks appear to have been formed during the present period of erosion, 
while the iron bearing or filled sinks appear to have been formed dur­
ing an earlier geologic period. 

Geology: '!.'he Filled sink district is underlain chiefly by the 
Gasconade, Roubidoux and J eff'erson City formations. l\' ear the east­
ern border there are a few isolated knobs of porphyry and granite, and 
along Crooked creek, in the southeastern pa~t of Crawford county; 
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there is a small area underlain by the Bonneterre, Davis, and Potosi 
formations. The Proctor limestone outcrops O\·er a small area along 
the Osage river in l\Iiller county. These formations are not known 
to be ore bearing nor have they any definite relation to the occurrence 
or distribution of the sink deposits. 

The Gasconade is the oldest formation in the district having any 
considerable surface distribution or a direct bearing on the occurrence 
of the iron ore. It outcrops throughout the southern and western 
portions of the district, ,,here it occupies the deep valleys of most of 
the larger streams. 

The Roubidoux formation is e\'cn more widely distributed in the 
Central ore district. than the Gasconade. The hills and ridges of the 
major portion of the district are capped by this formation, which 
forms a large proportion of the valley of the Bourbeuse river where 
it occupies a position similar to that of the Gasconade in the valley of 
the l\Ieramec. 

The Roubidoux weathe1·s more e,·enly than the Gasconade and 
produces more gentle topographic forms. 'l'he ridges capped by it 
are usually somewhat flat topped and hluffs arc not so common along 
the stre.i.ms of which it forms the bed. The contact of the Roubidoux 
with the Gasconade is usua1Jy marked by an abrupt change in surfaec 
slope. This contact is the most important geologic feature of the dis­
trict since it is at, or near it, that most of the 01·e hearing sinks occur. 

The Jefferson City formation appears to be confined almost en­
tirely to that part of the district north of the St. Louis and San Fran­
cisco railroad, and to the north and \\'est of the Bourbcusc river. 
Here, it caps most of the inter-stream diYides extending south to the 
immediate vicinity of Rolla and Dixon. Nowhere is the formation 
known to he directly associated "·ith the sink deposits. 

The thickness and number of thr OrdoYician formations originally 
deposited within the area ean only he conjectured. '!'he series out­
crops hut a short distance to the northeast with an aggregate thick­
ness of oYer 400 feet, hut, \1·ith the exception of the St. Pete1· sand­
stone, the lowest member of the Ordovician, there is no clirect evi ­
dence that any of these ever extended oYer the Central ore district. 
Outliers of what are thought to be St. Peter sandstone occur uncon­
formably above the Jefferson City, Roubidoux, and Gasconade forma­
tions. 

What is true of the Ordovician applies also to the Silurian, De­
vonian, and l\Iississippian series, most of which arc well represented 
in St. Louis county and along the Mississippi river. 



88 TIIE IRON ORES. 

Occasional outliers 0£ typical Burlington limestone have been 
found throughout the northern portion of the district and Burlington 
chert is of frequent occurrence in the residual materials. It is very 
probable that this formation, at one time, covered the entire district. 
If other Mississippian formations were deposited in this district, they 
were, so far as known, entirely removed prior to Pennsylrnnian time. 

The Pennsylvanian is the youngest formation kno"·n to have been 
deposited within the district. It occurs as many small outliers resting 
uncon£ormably upon the Jefferson City, Roubidoux, and the Gasconade 
formations. 'l'he Pennsylvanian consists 0£ shale, sandstone, ancl con­
glomerate, with occasional seams of coal and thin layers of .earthy, 
red hematite. It occurs as a relatively thin veneer upon the higher 
hills and ridges, and as pockets filling sink depressions and stream 
channels formed by pre-Pcnnsyhanian drainage. 

A number of the better known areas of Pennsylvanian are shown 
on the accompanying geologic map. There are a considerable num­
ber of others actually known in the district. The size of those repre­
sented on the map has been greatly exaggerated in order that they 
might be recognized. The outliers are perhaps most numerous along 
the divides occupied by the St. Louis and San Francisco and the Chi­
cago, Rock Island and Pacific railroads. :Numerous cuts along these 
roads have exposed sandstone and variously colored shale of probable 
Pennsylvanian age. 

From the foregoing it would appear that the Pennsylvanian origi­
nally covered the entire Central ore district and that it was deposited 
at a time when the district presented a rather rough topography, 
characterized by numerous sinks in the Roubidoux and Gasconade for­
mations. Because 0£ the superposition and softness of the Pennsyl­
vanian rocks, they were more g.enerally eroded than the underlying 
Cambrian, for which reason they haYe been almost completely re­
moved. 

The fact that outliers of the Pennsylvanian are much more nu­
merous and better presened in the northern than in the southern part 
of the district, would indicate that the formation was either relatively 
thicker to the north or that greater eleYation to the south has has­
tened erosion. 

There is a closs relation between the distribution of the Pennsyl­
vanian outliers and the ore bearing sinks, and the possible influence 
of the Pennsylvanian upon the source of tlie iron ores ,vill be con­
sidered more in detail in the latter part of this chapter. 

Relation of the Deposits to the Gasconade-Roubidoux Contact : 
As already mentioned, the hematite deposits of this district are usually 
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associated with well defined sinks which occur chiefly at or near the 
contact between the lower Roubidoux sandstone and the Gasconade 
dolomite. The occurrence of the sinks at this horizon is so uniYersal 
that the location of the ore deposits corresponds closely "·ith it. 

In the extreme southeastern portion of the district the contact 
is found at an elevation of approximately 1200 feet. Due to the gentle 
dip of the formations to the north, it falls to an elcYation of from 
900 to 950 feet in the ,,icinity of Cuba. From Rolla eastward aloug 
the divide occupied by the St. Louis and San Francisco railroad, it 
passes beneath the surface, reappearing locally to the north where the 
larger streams have cut deepest into the underlying formations. The 
contact finally disappears beneath the di vidc followed by the Chicago, 
Rock Island and Pacific railroad. This divide marks the northern 
boundary of the district. 

With few exceptions the sink deposits are confined to the basins 
0£ the Mcramcc, Gasconade, and Osage rivers, throughout which 
areas the contact is well aboYe drainage lcYcl. On the other hand, 
there are cornparatiYely few deposits in the northern portion of the 
area lying between the St. Louis and San Francisco and the Chicago, 
Rock Island and Pacific railroads east of the Gasconade river. 

THE ORE DEPOSITS. 

Filled Sinks : The origin of the filled sinks is thought to be Yery 
similar to that of the large surface sinks; i. e. solution of the dolomite 
and subsequent caving of the o,·erlying sandstone. In the case of the 
filled sink, it is thought that the caving did not extend to the surface, 
but that the opening was arched oYcr by undisturbed sandstone or 
limestone. The present position of the filled sinks at the surface is 
the result of subsequent erosion. 

The filled sinks may be grouped under two general heads: (1) 
those in which the enclosing formation is mainly sandstone, and (2) 
those in which the wall rock is part sandstone and in part limestone. 
The former type is much the more common and usually possesses the 
more regular outlines. A perfect example of this type of sink is the 
old Simmons Mountain bank now worked out and fully exposed. It 
is roughly circular in outline and is enclosed by a wall of sandstone 
which dips toward a common center. Sinks in which the wall rock is 
in part sandstone and in part limestone are generally more irregular 
in shape. Usually the limestone lies nearly horizontal' and forms a 
long wall toward which the sandstone pitches and beyond which the 
ore does not extend. The DeCamp mine in Phelps county is an im­
portant example of this type of sink. 
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Rim Rock: 'l'he dipping sandstone, which so frequently accom­
panies the ore where it outcrops and which has been aptly referred to 
by Schmidt as "rim rock, " is an important surface feature of the 
filled sink. In a large number, perhaps in most cases, the outcropping 
ore is confined to a somewhat circular area enclosed by a rim of 
steeply dipping Roubidoux sandstone. Those deposits which have 
been marked by the strongest outcrop of ore have generally shown 
the best developed rim rock, the extent to which both the ore and the 
rim rock are exposed depending largely on the extent to "·hich erosion 
has removed the surrom1ding formations. Fig 2, Plate IX, is a photo­
graph of the rim rock shown at the Griffith mine. 

'l'he rim is commonly in the form of a rough ellipse, about twice as 
long as wide, and, though usually somewliat broken, frequently en­
circles the ore outcrop. The clip of the sandstone may be at ahnost 
any angle from the horizontal bnt it is nsually between 5° and 
30°, toward the ore body. 'l'he rim of dipping sandstone, wherever 
developed, has, in all cases, marked the limits of the ore bearing sink. 
Jn some cases the boundary of the sink is indicated hy a line of scat­
tered sandstone fragments, or in part hy a well defined rim and in 
part by broken blocks of sandstone. \\'here residual materials are 
abundant, there may be no indication of a rim ro<'k at the surface. 

The Christy bank in Sec. 12, T. ll8 N., R. 2 W., in northeastern 
Crawford county, is perhaps the best example of a ht>avy outcrop 
enclosed by a well defined rim rock. Here, a rim of clipping sand­
stone encircles an area fu!ly 1000 feet long and -l-00 feet wide. Owr 
the east .encl of this area soft red hematite outcrops almost con­
tinuously, while large and small boulders of blue specular ore extend 
beyond its southern limits into a raYinc and for some distance up the 
opposite hillside. 'I'he relation between the rim rock and the outcrop 
is well shown in Pigs 18 and 19. 

Wall Rock: Since the iron ore was precipitated in underground. 
openings, tbe ore bodies are either completely or partially enclosed 
by wall rock or decomposed residual materials derived from the break­
ing down of the wall rock. 

The walls are usually sandstone, although they may be limestone 
or chert. The hard sandstone is commonly fcrruginous while the 
soft is light colored. It usually pitches toward the ore body and 
where the inclination is as much as 30° it may form a· roughly cone 
shaped basin witl1in which the ore rests. In many instances the sand­
stone of the side wall lies nearly horizontal, in which case the contact 
with the ore is apt to be nearly vertical, as though conforming to 
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Fig. 1. INCLINE, PIT NO. I., GRJFl<'ITH MINE, SHOWING DIPPING SAND­
STONE AND CHERT. 

Fig. 2. DIPPING SANDSTONi,; RIM ROCK, GRIFFITH MINE. 
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vertical joints in the formation. The pitching sandstone upon which 
the ore rests consists of that portion of the Roubidoux which caYed 
prior to the deposition of the iron. 

Where limestone forms the side ,rnll, it usually lies horizontal 
or pitches but slightly toward the ore body and is generally in nearly 
vertical contact with the ore. 

In most cases, the floor of the sink consists of broken sandstone, 
clay, and chert, usually much confused. In Cherry Yalley No. 1 
mine, ii consists of nearly flat lying quartzitie sandstone, while at 
Copper Hill, south of Sullivan, the ore is known to extend do"·n to the 
Gasconade limestone. 

'l'he cap rock or o,crburden consists. for the most part, of some­
what confused but alternating layers of sandstone, residual clay, 
ocher, and fcrruginous chert. At the Leslie mine it consists of a light 
colored, silicious limestone which dips toward the ore hocly from all 
sides. ( Sec detailed desc1·iptio11, page 24-1-.) The materials forming the 
ovcrb1:1rden are generally more or less stratified and co-extrnsi ,·e with 
those forming th e side walls. 

As a rule, the overburdPn is so thin that tlw ort· may he> mined by 
the open pit method. '!'he depth to whi<:11 open pit work may be car­
ried on depends, howewr, upon the regularity of the deposit, and the 
relation of the dip of the ore to the sudace contour. 1n a few in­
stances only has an unusually thick o,·erburden rPqnired underground 
mining. 

Contact of Ore and '\Vall Rock: The chara<.:ter of the contact be­
tween the ore and the ,nill rock depends somewhat upon the 1,atur~ 
of the wall rock. '\\"here the wall rock consists of sandstones there is 
usually a sharp and more or less regular contaet. Lo(·ally the ore may 
extend several feet into the ,ntll bet we('n sandstone heds, hut th ere is 
little evidence of extensive replacement of the sandstone h.r thP ore. 

·where the wall rock is limestone, the separation is equally as 
sharp. 'l'he ore and limestone contact is generally marked by a thin 
seam of light colored clay which has apparently rPsulted from tho 
decomposition of the limestone. There are, howeve1·, instances of local 
transition into a highly calcareous ore. In the Leslie mine the clay 
separating the ore and the "Wall rock varies from one-half inch to 
several feet in thickness, and completely encloses the ore body, quite 
effectively excluding ground water to a depth of 30 feet . helo" drain­
age level. 

Size and Shape of the Ore Bodies: The deposits vary greatly in 
form, depending primarily upon the shape of tl1e sinks to which they 
are confined. '\Yhilc most of them arc regular in outline, othe1·s are 
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exceedingly irregular. The more regular are bovd an<l canoe shaped, 
resembling an elongated, inYerted cone, "·ith nearly circular outlines; 
some are crescent shaped with narrow bottom and ,r ide top, the cres­
cent sometimes bending upon itself until its ends almost meet; "·hile 
others are rather flat, pitching deposits with top and bottom of nearly 
equal width. The more irregular ore bodies usually consist of smaller 
deposits connected by irregular stringers and bunches of ore so en­
closed by sandstone, chert, and clay as to make mining difficult. Of 
these Yarious :forms, the elongated, inverted cone is the most common, 
and naturally the most easily mined. Splendid examples of the in­
verted cone arc the old Scotia, Cherry Yalley )Jo. 1 and Ko. 2, Sim­
mons )fountain, and ~Ieramec mines. The crescent form is ·well ex­
hibited at the Hawkins, DeCamp, and Clark banks, the pitching de­
posit by the )Iarsh and Leslie banks, while the Craig is a good ex­
ample of the extremely irregular type. 

The q11antity of ore in the deposit nuies from a few hundred to 
more tl1an l1alf a million tons. Good examples of the larger ore bodies 
are the two Cherry Yalley mines, which together had produced to 
Jan. 1st, 1911. a total of 736,800 tons, and give promise of reaching a 
total output of more than one million tons before exhausted. 0£ these, 
No. 2 is the larger having already produced approximately 500,000 
tons. 

The larger and more regularly shaped ore bodies are usually 
characterized by a single well defined dip. This is nicely exl1ibited 
in the Leslie, r.Iarsh, and Cherry Valley No. 1 mines. ·where the ore 
body is irregular and is composed 0£ seyeral parts scattered about the 
flanks of the enclosing sink, the ore may pitch in several directions, 
although ordinarily toward a common center. In the case of extremely 
irregular ore bodies, like that of the Craig mine, there appears to be 
no well defined structure. The pitch of any given deposit l1as been 
governed entirely by the structure of the sink in which it was formed. 

'J'opographic Relations: The ore bodies occur on the crest of the 
hills and ridges, marking the highest points within the district; in 
ravines, in part at least, below present groundwater leYel; and at all 
intermediate horizons. Commonly they lie directly across the present 
drainage channels to which they apparently have no definite relation, 
and of whicl1 tl1ey are probably entirely independent. 

There also appears to be no dennite relation between the dip of 
an ore body and the surface contour. The dip is just as apt to be 
into the hill as with it, indicating that the present topography is very 
much younger than the deposits and has had no influence upon their 
formation. 
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Outcrops: The size of the outcrops of ore is a very irregular fea­
ture. :l\Iany of the larger deposits, so far deYelopcd, were marked 
by splendid showings of surface ore, in some cases seYeral thousand 
tons being in sight. Such was the case at Cherry Valley Ko. 1 and 
at Simmons ::\fountain. On the other hand, large deposits such as 
the Leslie and DeCamp have had comparatively little or no surface 
showings. 

l\Iost of the larger outcrovs consisted of hard specular ore, which 
appears to have quite commonly formed the upper portion of the de­
posits. However, several very important ore bodies ha,·e been marked 
by small outcrops of red and brown ore. · 

"\Yhere particularly large, and of hard ore, the outcrop usually 
occupies the crest of a hill and protrudes aboYe the general level of 
the surface. "\,here it consists of the softer red and brown ores, it is 
usually small and has no apparent effect upon the topography. 

While the outcrop normally occurs within the rim, it frequently 
extends beyond the area. thus enclosed, in which case it is made up of 
boulders of specular ore that have been transported to their present 
position through gra vit_v. 

The size and nature of the outcrop depends, in part, upon the 
depth of the ore body and, in part, upon the extent to which the owr­
burden has been removed. "'While it is probable that the present ad­
vanced stage of erosion has exposed the upper portion of many of the 
ore bodies, there may be, in the less denuded portions of the district, 
many deposits like those already mentioned, ·where the outcrop is in 
no way a criterion of tl1e size of the deposit. 

THE ORE. 

:'l[ineral Composition : The ores arc chiefly soft, red hematites, 
with subordinate amounts of hlu<', specular hematite and so£t, brown 
and yellow lirnonite, all of which are, for the most part, the altera­
tion products of iron sulpl1ide. 

The chief mineral impurities are quartz, calci.tc, dolomite, and 
marcasite. There are also small amounts of the oxide of manganese, 
the sulphide and carbonate of copper, and the sulphides of lead and 
zinc. 

Quartz occurs as crystals lining cavities in the ore, occasionally 
as a fine cellular net work, and as sand. Apparently it is largely an 
original constituent, having been deposited with the sulphides. 'l'he 
silica content of ores smelted since J 897 ranged from 7.00% to 20.00;t 
averaging about 10.83%. 
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Calcite is most abundant in those deposits having limestone as a 
part of the wall rock, while it is rarely present in those enclosed by 
sandstone. lt occurs chiefly as secondary calcite filling small joints 
but it is also an original constituent of certain highly calcareous ores 
,vhich grade into limestone. The more calcareous ores frequently con­
tain l 5% calcium carbonate. 

'l'hc larger caYities in the ore frequently contain crystals of 
dolomite. 

1\Iarcasite is an important accessory in certain of the deposits and 
its presence as an original constituent in all of them is well shown by 
the many pseudomorphs after the sulphides. It is usually found neal' 
the bottom of the ore body in isolated boulders incased in a hard shell 
of limonite. In certain deposits, howeYcr, particularly those at or 
near groundwater level, the sulphide has been found to occur in large 
quantities underlying the entire ore body. In most cases the line of 
demarkation between oxide and sulphide is well denned. For this rea­
son the presence of the sulphide seldom gives much trouble in mining, 
and determinations of sulphur in analyses of shipments are seldom 
made. In a number of instances the output of marcasitc has con­
stituted an important part 0£ the production, and in many of the 
abandoned mines there ue, no doubt, deposits of iron sulphide of 
commercial value. 

::\Ianganese occurs quite uniformly disseminated through the ore 
in quantities varying from 0.10 to 0.151 but local concentrations are 
unusual. 

'rhe sulphide and carbonate of copper occur most frequently in 
deposits containing unaltered marcasite. In a few cases the percent­
age of copper in the ore has caused the abandonment of. the mine, and 
in several instances the ore has been mined and smelted for copper.* 
The sulphides of lead and zinc are of very infrequent occurrence. 

·waste Materials: In addition to the foregoing impurities, there 
are usually associated with tl1e ore more or less chert, clay, and sand­
stone. 

Chert occurs in stringers or layers embedded in the ore, or less 
frequently in isolated nodules or boulders in the vicinity of the wall 
rock. 

Clay fills joints and fissures in the ore, and frequently constitutes 
a large part of the waste to be handled. 

Sandstone occurs in isolated boulders embe~dcd in the ore near 
the margin of the deposit. 

*For further information as to the occurrence and value of the ores of copper, see Ba;n 
and Ulrich. Copper Deposits of Missouri: U. S. G. S. Bulletin, No. 276, p. 47 .. 
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As a rule, the materials classed as waste may be readily removed 
by hand and in no instances has the ore required washing. 

Physical Characters: The specular hematite has a steel blue color 
and a metallic luster. Jt nsually has a fine grained texture, ·with 
numerous small irrcgulai· cavities, which are very uniformly dis­
tributed. 'l'he cavities are lined with small tabnlar crystals of irides­
cent hematite, together with a few small crystals of vitreous quartz. 
'l'he larger cavities are a foot or more in diameter, and are usually 
lined with large crystals of limpid amethystine quartz, the faces of 
which are studded with small rosettes of iridescent hematite and an 
occasional cluster of golden dolomite crystals. 

The specular hematite generally shows pseudomorphs after mar­
casite but not so frequently as the red and brown ores. It is some­
times stalactitic but more often exhibits the radiated, feather, and 
botryoidal structure. In several instances it has been found to be 
magnetic, and, according to Schmidt*, quite generally shows some 
polarity. 

The red hematite varies greatly in physical character even within 
the same deposit. The most common varieties are; (1) soft granular 
ore, (2) soft paint ore and, (3) hard calcareous ore. 'rl1e granular is 
the commonest phase in most of the deposits. It is mainly soft. and 
porous, but has a gr.eat variety of texture like those of the sulphide. 

The soft paint ore occurs in many of the deposits but seldom in 
large quantities. It is a nearly pure, fine grained, red to pnrple 
hematite, having a greasy feel. Sulphide pseudomorphs are not so 
frequent in this ore as in the granular ores. 

The hard calcareous ore has a coarsely crystalline texture re­
sembling that of siderite or of coarsely crystalline limestone into 
whie:11 it frequently grades. It occurs only where limestone forms a 
part of the wall rock. This relation is well developed at the DeCamp 
and Copper Hill mines. None of the red ores are magnetic. 

The hydrous or brown ore consists chiefly of the soft granular 
and ocherous forms, but there are, in some places, important quantities 
of hard, boulder limonite, similar to the secondary boulder limonite 
of the southern district. The brown ores, like the red, show abundant 
sulphide pseudomorphs and are not magnetic. 

Jiention should be made of a soft black hematite, occurring in 
the clay seams near the margin of the deposits. This ore. is similar in 
all respects to the soft black ore at Iron Mountain and Pilot Knob, 

*Schmidt, A., Iron ores of 1Vlissourl: :Vfo. Geo!. Survey, 1872, pp. 63-84. 
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and, like these, is the result of the disintegration of the hard blue 
ore. 

While a number of the deposits have produced large quantities of 
hard, blue, specular hematite, the softer red and brown varieties 
usually predominate. 'l'he specular ore occurs in bunches and as 
isolated boulders embedded in the softer ores. In no instance has a 
sink deposit been found that consists exclusiYely of specular ore, as 
is the case at Iron l\lountain and Pilot Knob. 

On the other hand, deposits have been found which are almost 
exclusively red hematite, and others which are exclusively brown ore. 
The Leslie mine, which is being operated at the present time, contains 
red hematite exclusively, and it is reported that seYeral other aban­
doned mines, notably the Plank and Winkler, were of a similar char­
acter. The Griffith mine, in its present stage of development, has pro­
duced brown ore exclusively, although it is probable that with in­
creased depth red hematite will be encountered. 

In the light of the aho,·e facts, the t erm "specular ore deposits." 
which has hitherto been generally applied to these ores bodies, is, in 
a large measure, a misnomer. Its adoption was chiefly due to the 
fact that most of the earlier developed deposits ,Yere marked by out­
crops of specular ore. Added to this was the belief that the softer 
red and brown ores had resulted from the breaking down and hydra­
tion of the specular ore, ,Yhich ,ms thought to have originally con­
stituted the major portion of all the deposits. 

Chemical Composition: These iron ores arc, on an average, me­
dium to low grade, non-hessemer hematites. The iron content of recent 
shipments, from all parts of the district, ranges from 44.49% to 59.01,; 
and averages about 54.00;1. The specular ore is generally the highest 
in iron, while the brown ore is lowest. Siliea ranges from 7.031 
to 20.01% and averages ] 0.83;1. The phosphorous content varies, but 
averages about 0.1071- 'l'he specular ores are lowest in this respect, 
while the soft red and brown ores are relatiYely higher. Sulphur, 
though abundant in many of the deposits, is so well segregated as to 
be easily avoided in mining. 1\'ith the exception of the Leslie, ore 
shipments have been uniformly low in sulphur, seldom running oYer 
0.03f 

The partial analyses in the following table are of shipments from 
twelve of the more recently producing mines, and are fairly repre­
sentative of the district: 
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TABLE NO. XXI. 

Loss on Number 
Sul. Mn. Alu- Lime. Igni- 1 Mois- Anal. Mine. I ron. Siiica. Pbos. Kind of Ore. 

mma. tlon. turc. averag-

I Leslie 
2 DeCamp . . 
3 Cberry Valley No. I, 

44.49 5. 11 0.015 0.2141 o.o5 2.15 1.oJ .. .. .. 5 a1 
58 .10 6 . 78 0 .105 0 .035 0. 13 0.86 7.23 3.10 7. 06 

Underground ...... 57 .98 9 .37 .... ............ . 1.61 .... . .. .. .. ...... . 
4 Cberry \'alley, No. 2, 

ore from dumps .. .. 51.17 
5 Griffith . . ... . . . ... .. 53. 70 
6 Marsh .. . ........... 57.24 
7 Plank ... ... .. . .. ... 53 .01 

l 
Winkler ... .... .. .. . 
Copper Hill ...... .. 

I Stephens-Woodside . . 
I Cooper . .... ... .. .. . J Jomes & Mozelle . ... . 

52 .37 
53.61 
58.40 
54.54 
52.41 

20.01 ..... . . .. . ... 
1 
.. 

12.14 .. . ... 0.0301 . .... . 
6.77 .... .. 0 .030 .. ... .. 

12.M 0. 119 . .... . 0.12 .. 
13.02 0. 11 1 ...... 0. 11 . 
9.001 0. 125 .. .... 0. 15 ... 
7.430 112 . .. .. . 
8.05 0 .101 "" 

11.201 ". .. . . . . ... ........ . 

12.02 

7.60' 
8.45 

12.30: 
11.00' 

ed. 

U Red limey hematite. 
13 Blue and red " 

6 Red and brown. 

10 Brown. 
5 ,, 

5 " and red. 
9 Red hematite. 
5 " .. 

I Red limey ore. 
l 
3 

'l'he following complete analyses of specular and red hematite 
appeared in the Tenth U. S. Census, Yol. XY, page 592. They repre­
sent the grade of the ore produced hy some of the old deposits, at a 
t ime when the then umnerchantable brown ores were not included 
in shipments : 

z 
? 

1 
2 
3 

:\Jine. K ind of Ore. 

Cherry Yalley . . Blue specular .. . 
Riverside .... lllue specular ... 
Riverside ... . .. Red hemati te .. ·I 

Tron. 

():"i . !)6 
6;{ . 90 
64.31 

Sil­
ica. 

3.0fi 
7 . 15 
2 . 57 

P.hos. Sul. 

.022 .159 
. 029 .020 
. 063 .180 

i\ l ag- Alu­
ncsia. 'Lime. mina. 

0.07 .28 1.271 0 . 09 .34 0 . 81 
0 . 06 . la 1.36 

No. I - From all parts of bottom of pit Xo. 1, and 10 feet up sides; 
'.\'o. 2-From 300 wns of oro from main part of pit ; 
Xo. 3- From face or ore. 
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Comb. 
D,O. 

0.98 
0 .15 
3.46 

Dr . .A.. Schmidt\ who in 1872 first studied these deposits, be­
lieved the ores to haYe been deposited originally as specular hematite, 
either r eplacing the existing rock or in hollows in the then existing 
surface, and that the soft red hematite and limonitc were the result 
of the alteration of the specular hematite. 

*Schmidt, A., Iron ores of l\lissouri: ;,\fo. Ceol. Survey, 1872, p. 127. 

G-7 
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Pumpelly(•«< regarded the iron as having been derived from the 
weathering of the overlying 1st (Joachim) and 2nd (Jefferson City) 
magnesium limestones, and the depressions in which it was d,eposited 
to be due to the collapse of solution cavities in the 3rd (Gasconade) 
magnesium limestone. 

Nason'~*'\ who in 1892 ·was the next to give the subj.ect attention, 
concludes that the iron was derived from the leaching and erosion of 
the overlying Cambrian sandstones; that it was originally deposited 
as the sulphide in solution channels in the Gasconade dolomite, whose 
waters had become choked or impounded by the £ailing of the Roubi­
doux sandstone of the roof; and that subsequently, through the heat 
generated by its d,ecomposition, the sulphide was metamorphosed to 
specular hematite, which ·was later transformed to the soft red and 
brown ores. 

PRESE~T THEORY. 

General Statement: 'l'he results of the present inv.estigations, in 
so far as essential principles are concerned, are largely in accord 
with the conclusions of Nason, differing mainly in the matter of de­
tails concerning the probable source of t!tc iron, the time and con­
ditions governing its deposition, and the results of the process of 
metamorphism. 

Briefly stated, the several events in the history of the formation 
of the deposits are believed to have been as follows: 

(1) 'fhat the Pennsylvanian sediments once overlay the entire 
Central Ore District. 

(2) 'I'hat the deposition of the iron took place subsequent to the 
deposition of the Pennsylvanian sediments and after these had been 
cut through by post-Pennsylvanian erosion; thereby allowing surface 
drainage to enter the underground circulation. 

(3) That the iron was derived largely through the leaching, by 
meteoric waters, of the iron carbonates and sulphides in the overlying 
Pennsylvanian sediments, though it may have been derived, in part, 
from the overlying and immediately adjacent Cambrian formations. 

(4) 'l'hat the iron was originally precipitated in place, in the 
form of the sulphide, mainly as marcasite, by descending waters. 

(5) That the localities most favorable to the deposition of the 
sulphide were various sink structures, generally resulting from the 
depression of the Roubidoux sandstone into solution cavities in the 

**Pumpelly, R., Iron ores of the U. S.: Tenth Census of the U. S., vol. XV. p. 12. 
***Nason. F. L., Iron ores of Missouri: ~fo. Gaol. Survey, vol. 2, 1892, pp. 138-146. 
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Gasconad.e dolomite, producing caves at or near ground water level 
in which descending iron bearing solutions might become impounded. 

< 6) That subsequently, un<.ler conditions favorable to oxidation 
and hydration, produced by a relative depression of ground water 
level, the iron sulphide was altered, in part, to specular ore, in part 
to the soft, red hematites, and in part to limonite. 

(7) 'l'hat almost continuous erosion since Pennsylvanian time 
has greatly reduced the surface of the Central ore district and thereby 
exposed most of the ore bearing sinks. 

Presence of the Pennsylvanian: The former presence of the 
Pennsylvanian over a large part of the Central ore district is con­
clusively shown by numerous outliers of sandstone and shale capping 
the main divides and :filling pre-Pennsyhanian sinks at lowet eleva­
tions. 

Adjacent to the St. Louis and San Francisco railroad, these out­
liers are common, increasing in number to the northward. South of 
the railroad, outliers are less frequent, but are ,vell develop.ed at sev; 
eral places near the southern limit of the district. Conspicuous among 
these are the deposits of coal and fh'e clay in the vicinity of Cooks 
Station, Crawford county, and in Sec. 11, 'l'.39, R. 2"\\T., near tlw 
'"Washington county line. The latter contains a seam of coal 40 feet 
thick which appears to be in place. In the vicinity of Cooks Station 
the Pennsylvanian contains 8 to 10 feet of coal which is much dis­
turbed and presents more nearly the appearance of having settled into 
a post-Pennsylvanian sink, through the solution of the underlying 
strata. In either case the Pennsylvanian is so well developed that it 
is safe to presume that it originally extended much farther south 
and east, probably beyond the limits of the Central ore district. In 
any event, it has been pretty well established that the Pennsylvanian 
was formerly well developed over that part of the district in which 
the iron bearing sinks are most ,abundant. 

Nason appears to have been fully satisfied as to this, but evi­
dently believed that the Pennsylvanian ha<l been largely removed be­
fore the primary concentration of the ore. Considering the long pe­
riod of erosion to which many of the deposits have been subjected, 
and the fact that many remnants of the Pennsylvanian are still to be 
seen within the district, it hardly seems probable that the formation 
of the sulphide deposits was as late as this deduction would signify. 

The Simmons Mountain deposit illustrates the .extensive erosion 
·which has probably taken place since the first concentration of the 

· iron. This mine is situated on the top of. a prominent hill and shows 
a well developed rim rock. _ The ore, which extends to a depth of 100 
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reet, was originally deposited as the sulphide, probably at or below 
the level of ground wate1·. 'l'he location of the sink at that time must 
therefore have been at or below drainage level and low with respect 
to the surface relief. Due to extensive erosion of the formations 
since this primary deposition, the water table has been gradually 
lowered and the surrounding formations have been eroded until, at 
present, the ore body occupies one of the highest points in the area. 
Other similar examples occur throughout the Central ore district. 

It is certain, therefore, that the district has been subject to ex­
tensive erosion since the deposition of the sulphides, and with the 
present occurrence of numerou~ outliers of the Pennsylvanian, it is 
but natural to suppose that the farther back w.e go into the history of 
the present period -of erosion, the more of these sediments would be 
found, and that during the earliest life of the ore bodies there were, 
in all probability, extensive areas of the Pcnnsyh·anian sediments 
capping the uplands throughout the ore bearing district. 

Source of the Iron: NH son seems also to haYe been fully satis­
fied that, it is to the Pennsylvanian sediments that one would naturally 
look for the source of the iron, but, presuming that the ores were de­
posited since the remoYal of the major portion of the Pcnnsyl vanian, 
he declares in favor of the existing Cambrian and Ordovician sand­
stone instead. 

That the Pcunsyl v,rnian formations may be considered an ample 
source fo1· all the iron concentl'ated in the district, is sho\Yn by the fact 
that wherever found these sediments are characterized by an abundance 
of iron bearing minerals. 

Tn a succeeding chapter bedded reel hematites, occurring in these 
formations, at othe1· points throughout the Stute. are described. 'l'he 
coal seams and many of the shales of the S<'rics contain ahundant sul­
phides of iron, while more or less unaltered iron carhonate is also knoll'n 
to occur throughout the lower Pennsylvanian of northcru l\Iissonri. 

'What is characteristic of the PennsylYanian outside of the district 
may be supposed to have been characteristic of that originally deposited 
within the district, and this snpposition is warnmte<l by the fact that 
the Pennsylvanian outliers are readily recognized by frequent red to 
purple bands of highly iron stained shales, some of " ·hich have been 
found to approach an iron ore. 

While the Cambrian sandstones and limestones cont.ain a small per­
centage of iron, chiefly in the form of the oxide, they are not thought to 
be comparable with tl1e Pennsylvanian as a sonrce of. the iron. 

Nason observed that the sandstones in the immediate Yicinity of the 
iron bearing sinks were less ferruginous than the aYerage for the 
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formation, and concludes that the iron was obtained from the area in 
which the leacl1ing is shown and from the overlying beds of the 
Cambrian. 

In the larger ore bodies, such as the deposits at Cherry Valley, 
the concentration of a mirnon tons of ore would require the solvent 
action over a large area. Field eYidenee does not indicate such con­
ditions. 'rhat geologic conditions must, in part at least, have been dif­
ferent from those of today is indicated by the fact that although solution 
and decomposition of the Cambrian is in progress at present, we have 
no evidence that there arc dc·posits being formed at any place within the 
area of the filled sinks. 

Since the deposits are mainly due to purely local structure, they 
necessarily have liad a local source. It is therefore all the more urgent 
that that source. to haYe been ample, must J1aYe heen unusually rich. 
It is believed that the Pennsyh·anian was the only formation that could 
have acted as the original source of the iron necessary for the conce11-
tr11tion into ore hodies of the size now existing in the district. 

Porm in wl1ich Deposited: 'l'he evidence in support of the supposi­
tion that the iron was originally deposited as the sulphide and later 
altered to hematite and lirnonite may be correlated under t,Yo heacfa: 

(1) The sulphides of iron and other metals arc commonly associ­
ated with the iron ores. 'l'hcsc sulphides occur in the more protected por­
tions of the ore hody, and frec111entl)· mrnltered rnareasite underlies the 
entire deposit. This is especially true of the deposits which lie near 
ground water level where alteration is not so apt to be complete'. In 
some cases the sulphide occurs in large lcnsc shaped masses within the 
ore, and boulders of hard ore are oerasionally found to contain a, 

sulphide core. In the deeper parts of th<' deposits and associated with 
the iron sulphide, the sulphides of copper, zinc, and lead have been found 
in small amounts. Carbonatc>s of copprr. evidently the oxidized product 
of similar sulphides. frequently occur associated with the ore. This 
is especially true where tlw sulphides of copper are encountered in 
depth. 

(2) 'fhe oxide ores, in nearly all phases, preserve the crystal forms 
of rnarcasite. '!'his is particularly the case with the softer red and 
brown ores, which often consist of a nearly solid mass of marcasite 
pseudomorphs. Jn the hard, specular ore these forms are usually less 
p1·onounced, but excepting in some dense, fine grained hematite and 
the tabular crystals of hematite lining cavities, they are generally 

I 

present. In general, the original sulphide character of the deposits is 
so pronounced that one can find no well fonnded reason for a difference 
of opinion on this point. 
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There is, however, a disagreement as to the method of the forma­
tion of the soft red and brown ores. While both Schmidt and Nason 
have held that the ore was once entirely of the specular variety, and has 
been, and is at present, in the process of being transformed to the soft 
red and brown ores, recent investigations have led to the conclusion 
that the specular ore has not broken down to the soft anhydrous and 
hydrous ores, but that the soft red and brown ores, as well as the 
specular ore, for the most part, are the direct result of the alteration 
of the sulphide. 

The field evidence leading to this conclusion may be summarized 
under the following heads: 

(1) The soft red and brown ores uniformly carry more sulphur 
and exhibit more, and generally better preserved, sulphide pseudomorphs 
than does the specular ore. This would not be the case where the soft 
ores farther removed from the sulphides. 

(2) The sulphides are found in the actual process of a Iteration to 
the soft ores, particularly to the brown ore, in both the sinks and the 
secondary limonite deposits of the southern part of the State. 

(3) In the extensively worked deposits of specular hematite at 
Iron 1\Iolmtain, Pilot Knob, and Shepherd l\Iountain. the alteration of 
specular ore to soft red and brown ore does not occur, although it has 
been so reported. The alteration which does take place is the softening 
and leaching of the specular ore, resulting in the soft black ore which 
forms so important a part of those deposits. Nowhere is there any evi­
dence of hydration-not even to the extent of iron staining- except at 
Shepherd l\fountain, at which place the stains may be traced directly to 
the oxidation of iron sulphide. The specular ore of the sink deposits 
has also suffered leaching and softening in certain places, but the product 
in each case observed, ,eras a soft black ore not unlike that of Iron 
l\Iountain and Pilot Knob. 

The results of recent laboratory experiments corroborate the field 
evidence above cited. 'rhese experiments show that, under ordinary 
conditions, the anhydrous hematites are the more stable of the oxides of 
iron, and that the tendency, under normal conditions of weathering, is 
more toward the dehydration of the hydrous ores, instead of toward the 
hydration of the anhydrous. 

Structures Governing Deposition: That the point of deposition of 
the sulphides was governed by some sort of sink structure is established 
beyond doubt by the exposed structure in many of the mines that have 
been completely wo1·ked out. The conditions under which these struc­
tures have been formed, however, are not so readily established. Their 
repeated occurrence at horizons just above or near the contact of the 
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Roubidoux sandstone with the Gasconade limestone, suggests that most 
of the ore bearing sinks have been produced by the collapse of the 
sandstone into large caves in the underlying limestone. This would 
create a chamber, the walls of which might be either vertical or inclined, 
while the beds forming them might be either horizontal or inclined and 
the floor would naturally consist of broken, confused material of the 
same character. Such a chamber would usually occur near the sand­
stone-limestone contact; never far below it, but still possibly a consider­
able distance above it. 

Where the sinks occur above the contact, it is thought that while 
the caving of the sandstone probably started at the contact with the 
underlying limestone, it extended somewhat farther vertically, resulting 
in the complete filling of the limestone cavity, above which was formed a 
basin entirely enclosed by sandstone. 

However, certain of the deposits appear to be essentially replace­
ments of the more calcareous of the associated rocks. This is well e'X­
hibited at the Leslie and DeCamp mines where limestonus form a part of 
the wall rock. At both mines, stringers of fresh and decomposed chert 
occur embedded in the ore in such a way as to indicate that the ore 
occupies the position of what was formerly a eherty limestone. That the 
limestone was replaced by iron sulphide, which was later altered to the 
oxide, is indicated by the highly pseudomorphous character of the ore. 

From what is known of the extensive erosion within the district, 
it is evident that the deposits were originally much more deeply buried 
than at present. This is indicated by the depth at which many of the 
ore deposits are found at present, and by the character and relations of 
the materials forming the overburden. 'I'he often solid, and semi-strati­
fied character of the overburden, bears evidence of its having been but 
little disturbed, in which case it must have arched the formations or 
cavities that have since been replaced or filled by the ore. It is thought, 
however, that only those sinks having an overhead communication with 
the surface, through which surface iron bearing solutions might enter, 
were destined to be a depository for the ore. 

Alteration of the Sulphides: It is cYidcnt that the initial stage in 
the process of the alteration of the sulphides was their elevation above 
ground water level where they were subject to oxidizing influences, but 
the exact conditions under which they were metamorphosed in part to 
limonite, in part to soft, red hematite, and in part to hard, blue, 
specular hematite, have not been clearly established. It is thought that 
to obtain results differing so widely from those obtained in the forma­
tion of the secondary limonite, the conditions of alteration in the two 
cases must have differed materially. 
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Under ordinary laboratory conditions, marcasite oxidizes to ferrous 
sulphate, sulphuric acid, and free sulphur. With the oxidation of 
the ferrous sulphate to ferric sulphate and the hydrolysis of the latter, 
an amorphous, hydrous oxide is obtained having the yellowish color 
of limonite. When exposed in small quantities to 01·dinary oxidizing 
conditions within the zone of weathering, direct alteration to limonite 
usually results. 

The exact conditions essential to the precipitation of the iron salts 
as the hydrous oxide arc not known, but the occurrence of small crystals 
of specular J1ernatite lining cavities in the ore indicates that it is possible 
to obtain the oxide direct from solution. The occurrence of the specular 
hematite exhibiting abundant pseudomorphs a ftcr the sulphides, indicates 
that it is also possible to have these oxides formed through the oxidation 
of marcasite. 

Nason J1as suggested that high temperature, due to the heat gener­
ated through the oxidation of the sulphide, was essential to the deposi­
tion in this form of oxide, and cites the silicification of the surrounding 
rocks and the presence of Yitreous quartz in the ore as eYidence of heated 
solutions. The present investigation, ho"·eyer, failed to disclose any 
evidence of the action of heat; the silicification, referred to by Nason, 
haYing taken place during the deposition of the sulphides and not during 
the period of their alteration. 

Considering the difference in the occurrence of the sulphides which 
have been altered to the secondary limonites and the sulphides deposited 
in the sinks, it would appear that the different results of oxidation may 
be attributed in large part to the control of the attending structures 
upon the rapidity of flow and chemical composition of the solutions. 
::\Iany of the sink deposits are found to be surrounded by a relatively 
impervious layer of clay which effectively prevents a vigorous circula­
tion of ground water. This indicates that the oxidizing solutions must 
have moved relatively slow which ·would favor, within a limited space, 
differential action such as has been described. 

The oxidation of large masses of sulphides, such as occurred in the 
sinks, might also be expected to be attended with results differing from 
those resulting from the oxidation of the relatively small masses of 
sulphide which characterized the secondary deposits. It is interesting to 
note, in this connection, that in the secondary limonite deposits, the 
anhydrous ores do not occur except locally and in very s111all quantities 
in a few of those deposits "·here the sulphides have occurred in mass 
under conditions approaching more nearly those occuring in the sinks. 

While the main process of ore formation has undoubtedly been that 
of oxidation and hydration of the sulphide in place, there has also been 
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some limestone, clay, sandstone, and possibly chert replacement. This 
action appears to have taken place during the deposition of the sulphides. 
The process, in all cases, is confined chiefly to the outer limits of the 
deposits, particularly at the contact of the ore with the wall rock, the 
character of which determines the nature and extent of the replacement. 

Limestone appears to have been particularly susceptible to replace­
ment by ore, and where it forms a part of the wall rock, a crystalline, 
limey, red hematite is usuall.v encountered. 

Certain of the soft, greasy, red and purple paint ores are found 
directly replacing and intimately mixed with soft. green clays, enclosing 
nodules of green chert which also shO\rS partial replacement. '!'hat sand­
stone has been replaced, to a small degree at least, is suggested by the 
manner in which a soft, granular, red hematite, without psendomorph 
cha1·acters, is found to occasionally extend into the foot and side \\·alls 
along the bedding plane at the expense of the adjacent sandstone beds. 

BEARING OF THE THEORY OF ORIGIN UPON FURTHER 
EXPLORATION. 

According to the ahoYe theory, tl1e ore deposits of commercial value 
are restricted largely to the arra in which the Roubidoux sandstone is 
exposed and in which prc-PennsylYanian sinks have heen formed in the 
Oasconaqe and Roubidoux formations. ·while this area has not been 
mapped in detail, its outlines arc fairly ,,ell kno\rn. The principal 
deposits have been confined to the central portion of the district, 
although it is probable, that deposits similar to the Leslie mine in 
Franklin county and the Red Ore Bank in Reynolds county may be 
found near the margins of the district. Since the deposits occur chiefly 
at or near the contact of the Gasconade and Roubidoux formations, 
prospecting should be restricted to the areas underlain by the latter. 
That portion of the district underlain by the J efferson City or the 
Gasconade offers little encouragement for prospecting. ·where the sink 
has been formed chiefly in the Gasconade formation. the deposit may be 
completely surrounded by limestone. Usually, however, some portion 
of the Roubidoux sandstone rrrnains, indicating sink structures. 

Since the deposits bear no definite relation to the topography there 
is no particular topographic position to be sought as an indication of 
their presence. The important surface indicatio~s are the clipping 
sandstone rim rock and the ore outcrop. The rim rock indicates sink 
structure and, even in the absence of outcrop, is considered the most 
favorable point for prospecting. The ore bodies are restricted to indi­
vidual sinks, no two of which are known to be connected. Each deposit 
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is a local concentration the form of which depends upon the outlines of 
the sink. 

'rl1e size and general nature of the deposit cannot be judged by 
the outcrop which usually consists of blue specular hematite. While 
specular ore may predominate at the surface, the deeper ore may con­
sist largely of red and brown hematite. The size o.f the deposit caUllot 
be estimated by the outcrop alone. Some deposits do not outcrop, and in 
other cases strong outcrops, when prospected, have been found to be 
only the remnants of an eroded deposit. Due to the extensive erosion 
since the formation of the deposit, the surface ore may have migrated 
heyond the limits of the sink and, in part. indicate a false location of 
the ore body. Care should be taken that the sink structure be located 
and prospecting be restricted to within its limits. Detailed geologic 
mapping in Phelps county has shown the filled sinks to be of com­
paratively frequent occurrence and these structural features are prob­
ably much more common than has been generally supposed. 
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CHAPTER VII. 

SPECULAR HEMATITE IN PORPHYRY. 

GENERAL GEOLOGIC RELATIONS. 

'l'he commercial deposits of specular hematites of the St. Francois 
)fountain district are, in all cases, directly associated with the porphyry. 
Although the porphyry occurs throughout several counties, ore has 
been mined in large quantities at two localities only; Iron )fountain in 
St. Francois county, and Pilot Knob in Iron county. At Iron )fountain 
the ore occurs as irregular veins in the porphyry, and at Pilot Knob as 
a bedded deposit in porphyry. At both localities impo1ia11t quantities 
of boulder ore occur upon the surface and locally conglomerate ores, 
derived through the weathering of the original deposits, are found be­
tween the solid porphyry and the overlying Cambrian sediments. 

Shepherd l\Iountain, near Pilot Knob, has produced important 
quantities of ore which occurs as veins in the porphyry. Cedar Hill and 
Russell :Mountain have also produced some ore which occurs as seams in 
the porphyry in much the same relation as the ore at Pilot Knob. 

Plate X is a topographic map of the Iron )fountain-Pilot Knob 
district. 

The valley areas of the St. Francois mountains are occupied by 
sediments consisting chiefly of limestone and sandstone, and iron-ore­
porphyry conglomerate. vYith the e.x:ception of the iron-ore-porphyry 
conglomerate, which is, in part at least, pre-Cambrian, all of the sedi­
ments so far recognized in this area are of Cambrian age. chiefly middle 
Cambrian. 

In the northern and eastern parts of the district the LaMotte 
sandstone is well developed and is overlain by the full succession of 
formations up to and including the Potosi. Farther south. especially 
in the vicinity of Iron :Mountain and Pilot Knob, the LaMotte is very 
poorly develop'ed and in places entirely absent, the Bonneterre lime­
stone lying directly upon the granite and porphyry. Yery little or no 
sandstone intervening. It is at the two last named localities that the 

(107) 
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iron-ore-porpl1yry conglomerate is known to occur. Still farther south 
in the vicinity of Des Arc, it is doubtful if any of the middle Cambrian 
formations exist, for in the vicinity of Leeper and Kerrigan, Roubidoux 
sandstone caps the ridges, while the Gasconade lim·estone fills the lowest 
valleys and lies in direct contact with the igneous rocks. 

As already stated, about three-fourths of the igneous rocks of 
the St. Francois mountains consist of porphyry which is more generally 
exposed in the western than in tl1e eastern portion of the district. The 
porphyry covers an area of about 300 square miles, and, weathering more 
slowly than the granite. gives rise to most of the higher mountains. 
Usually it is decidedly massive with no other structure than irregular 
lines of fracture, but locally it has a roughly bedded, appearance, due 
to nearly parallel partings caused by fl.owage while the rock was still in 
a viscous state. 

The various deposits of iron ore associated with the porphyry differ 
radically in physical characteristics and mode of occurrence. In the 
following pages each will be described and the possible source of future 
ore supplies indicated. 

IRON J\TOUNTATN. 

Iron Mountain is the largest iron ore deposit in }Iissouri, and 
must. in large part, be credited for the reputation of this State as an 
iron ore producer. It has an accredited output of about 3% million 
tons, exceeding its nearest rival, Pilot Knob, hy about 2 million tons. 

Iron l\Iountain proper, located in the N. 1h Sec. 31, T. 35 N., R. 
4 E., is a low, conical hill projecting south from a larger and higher 
porphyry mountain on the north. It originally stood nbout 230 feet 
abo've the surrounding Yalley, its base coYering an area of approximately 
300 acres. 'I'o the southwest it slopes off g1·adually, forming what is 
kno,rn as Little l\Iountain. Figure 1, Plate XI, is a detailed topographic 
sketch of Big ancl Little )lountains, showing the present state of de­
velopment. 

The property was first opened in 1845, and, except for the year 
1907, has been in continuous operation up to the present time. The larg­
est annual production ·was 269,480 tons for the year 1872. During 
recent years the annual output has varied from 7,000 to 60,000 tons. 

OC'C(;RRE~CE 0~' THF. ORE. 

The workable ore of Tron Mountain occurs at three distinct geologic 
horizons; including, (1) boulder ore embedded in the surface clay; (2) 
undisturbed vein ore extending to a considerable depth in the solid 
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porphyry; and (3) conglomerate ore occurring in beds between the 
porphyry and the overlying Cambrian sediments. The accompanying 
cross-section through Big and Little )fountains shows the position of the 
several ore horizons and their relation to both the sedimentary and 
igneous rocks. See .l!'ig. 2, Plate XI. 

Boulder Ore: 'l'he boulder ore consists of large and small boulders 
of specular hematite embedded in variously colored red and yellow 
clays. 'l'he boulders were most abundant and largest uear the crest 
of the mountain, becoming less frequent and smaller lower on the slopes. 
So completely did the ore bearing clays CO\'Cr the surface that no rock 
of any kind was exposed, and this led to the belief that the entire 
)fountain ,ms composed of similar materials. The boulder ore was 
the first to be worked, and only after it lrnd been Yery largely removed, 
was the true nature of the deposit reYealed. Upon the remo\·al of this 
ore from the upper portion of the mountain, it was found to be under­
lain by a great vein of solid Ol'e from which smaller veins radiate into 
the surrounding rocks. Later, by means of drilling, the conglomerate 
ore, lying between the porphyry and the CambTian sediments, was clis­
coYercd. 

Vein Ore: The solid Ycin ore, which must he regarded as the 
parent mass from which both the boulder and conglomerate ores were 
dcriYed, was best deYeloped at Big )fountain.. The rocks of the upper 
portion of the mountain exhibit eYerywhcre the effects of extreme altera­
tion. The main vein was 60 feet "·icle and was enclosed b.v clecomposed 
porphyry containing a perfect network of smaller wins. Tt funned an 
inverted "U" endosi11g a "horse" of porphyry which contained many 
irregular Yeins and masses of ore. The limbs of the arch were from 12 
to 18 feet tl1ick and extended downward into the solid porphyry to a 
depth of 150 feet, below whicl1 they became too narro"' and too badly 
mixed "·ith porphyry to hr minPd pro:fitahly. .All that remains today 
to indicate the distribution, size, and shape of the larger Ycins are 
the numerous deep cnts which extcud through the decomposed porphyry 
well down into the solid porphyry. See Fig. 2, Plate :XI. 

There is still considcra ble ore in the faces of the old openings. Tt 
occurs, for the most part, in nearly horizontal sheets or h1_\·ers c·onform­
ing in a general ,my to the rongh flo"·-bedding of the porphyry. 
Occasionally they enlarge to irregular masses having considerable thick­
ness; see Fig. 1. These seams Yary in thickness. frequently pinching out 
to reapprar within a few feet. At the time the property was visited, 
this ore was being mined at a numher of points in both Big and Little 
)fountains. The ore frequently surrounds large and small masses of 
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porphyry, indicating the replacement of the latter. (Fig. 3.) Locally 
it occurs in nearly vertical Yeins which exhibit comb structure, indicating 
fissure filling. 

0 3 ~- feet 
Fig. 2. Sketch of a portion of the north face of Big Mountain cut. 

Occupying the position of the open cut at Little Mountain, there 
occurred a 30 to 40 foot Yein of solid ore which dipped about 40° to the 
southwest and extended a distance of 360 feet down the slope and 420 
feet along the strike. The ore rested upon a foot ,ran of brecciated 
porphyry which contained many small veins. of ore carrying considerable 
tremolite. It was immediately OYerlain by an 8 to 10 foot bed of con­
glomerate ore which was in turn covered by the Cambrian limestone. 
Crossing the west end of the pit, in a northeast-southwest direction, is 
a nearly vertical dike of greenstone, varying from one to two feet in 
width. The grcenstone cuts both the vein ore and the · porphyry but 
not the conglomerate ore nor the Cambrian sediments. It is not so 
highly decomposed as the surrounding porphyry. 

At present all that remains to indicate the shape and size of the 
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main vein at Little Mountain is the deep cut which, at the time the 
property was visited, was flooded with water. 

0 2 fee+ 
Fig. 3. SI<etch showing the occurrence of ore at the east end of Little Mountain cut. 

Conglomerate Ore: 1'hc conglomerate ore was the last to be dis­
covered, and the last to be mined extensively. It occurs upon the east 

---s.w 

0 5 10 +eet 
l<ig. 4. Sitetch showing the occurrence of the conglomerate ore at the east end of 

Little Mountain cut. 
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and southeast slopes of Big l\Iountain and upon the south and northeast 
slopes of Little l\Iountain. lt has been worked by both open pit and 
underground methods at the places indicated on the accompanying 
contour map, F ig. 2, Plate XI. 

The conglomerate ore rests unconformably upon the underlying 
vein ore and porphyry, and is overlain unconformably by sandstone and 
limestone of middle Cambrian age. ( Fig. 4.) It consists of angular 
to sub-angular boulders and pebbles of specular hematite embedded in 
hard, gray arkose. Where exposed to ,reathering, the ore has become 
soft and bluish-bla-ck to dark red in color, and is then locally known 
as "black ore." The enclosing arkose weathers soft and light yellow in 
color, resembling a soft yellow sandstone. In places the ore was found 
to consist exclusively of angular boulders of hard blue hematite so 
firmly matted together as to resemble the undisturbed Yein ore. 

The ore boulders were undoubtedly derived from the ,reathering of 
the Yein ore, and the enclosing arkose from the weathering of the 
porphyry. The general angular nature of the boulders, the absence of 
well rounded grains of sand in the material filling the interstices, 
together with its unconformable relation to the overlying Cambrian 
sandstone and limestone, indicate that the conglomerate ore is more 
largely the result of pre-Cambrian surface disintegration than of shore 
action during Cambrian time. 

At Big :\fountain the conglonwrate ore has been worked for a dis­
tance of ahout 1200 feet along the strike and for a distance of about 
] 700 feet along the clip. 'l'he thickness of the ore varierl greatly in both 
directions but particularly along the strike. 'rhis is clue to the fact that 
it is confined chiefly to ravine-like depressions in the surface of the 
porphyry, and is cut out laterally by the rise in the underlying rock. The 
ore has a maximum thickness of 45 feet at a point about half way down 
the incline, at the lower end of ,, hich. it tapers to about seven feet. It is 
reported that tl1 e outlines of the present workings mark the limits of 
the workable eonglomPrate deposits. Only a few of the largrr pillars 
l1aYc bern remoYed. howeYer. and it is evident that, in those remaining, 
there is still a considerable tonrn1ge of iwailable ore. At Little :\fountain 
the conglomerate ore consists of a single bed 6 to 8 feet thirk which has 
been "·orked for a distance of about 500 feet along the strike and 200 
feet along the clip. 

X.\·ri.;m: OF THE ORE. 

Physical Characters: Iron l\Iountaiu Yein ore is hard, crystalline 
hematite with a uniform steel gray color, and bright metallic luster, 
by which it may be distinguished from either the Pilot Knob or Shep-



/100 

/00() 

900 

800 

700 

(;00 

500 

C 

IRON l\IOU~TAIK. 113 

herd Mountain ore. In texture, it is very dense with a mediumly 
coarse but close grained, massive crystalline structure, "·hich, under the 
miscroscope, appears crystalline to lamellar. Cavities lined with drusy 
crystals of hematite occur but ritrely, in which particular it is very 
different from the specular ore of the Central Ozark region. 

NO.IOOC NO.Z.00 
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CROSS SECTION THROUGH LITTLE MOUNTAIN. 
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Fig. 5. Showing tl1e southeast extension of conglomerate an(! ,·ein ore. 

All of tho ore is slightly magnetic. some of it strongly so, due to 
irregular admixtures of m,1gnetite. Locally, martite occurs abundantly 
in small octrahedral crystals embedded in a groundmass of hematite. 

The mineral impurities are quartz, amphibolc, and apatite. Iron 
sulphide docs not occur. Quartz is not a common constituent of the 
larger veins, but occurs locally near the porphyry contacts and in the 
smaller veins where it fills small fissures and small irregular cavities in 
the ore. It is usually coarsely crystalline and sometimes forms drusy 
aggregates several inches in diameter. 

Amphibole, in the form of tromolite, ( calcium-magnesium silicate) 
is very common in the smaller veins. Near the porhpyry contacts it 
often becomes so abundant as to completely replace the ore. 

Apatite, ( calcium phosphate) is comparatively abundant. While 
it rarely occurred in the larger and thicker Yeins, it is a very common 
impurity in many of the smaller veins, particularly near the contact of 
the ore with the porphry. It occurs as hexagonal, flesh colored crystals 
which range up to three inches in length. The crystals are usually 
arranged approximately parallel ,~·ith their longer axis nearly perpen­
dicular to the wall rock, though they also occur in radial clusters. 
Where exposed to tl1e leaching action of surface waters, the apatite has 
generally been removed from the ore. 

G-8 

• 
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Chemical Composition: The ore is a medium to high grade, specu­
lar hematite in which the iron ranges from 55% to 67f Silica varies 
inversely as the iron, up to about 12%. Phosphorous is present in 
amounts up to 0.3,i, depending upon the source 0£ the ore. The vein 
ore in the porphyry, especially that filling the small fissures is, in 
general, much higher in phosphorus than the boulder and conglomerate 
ores. The lat~r, though originally derived from the vein ore, have 
been thoroughly leached of their phosphorus, and are uniformly within 
the bessemer limit. Sulphur is invariably low, the ore being almost free 
frm that element. 

The following table, which is taken from the report of 1892, repre­
sents average analyses of the various ores shipped from Iron :\fountain 
during the year ending March 31st, 1892: 

TABLE NO. XXII. 

z I 
? I Number Number 

Cron. Silica. Phos. Kind of Ore.* analyses tons rep-
averaged. resented. 

1 65.68 3.91 0.026 Surface jigged .. ....... . .. ........... . . J4 2.188 
2 66.51 3.80 0.020 Surface lump ............ .............. 15 2.378 
3 62.19 6.60 0.028 Soft jigged, Sha ft No. 1 .... ........ .. .. 20 9,969 
4 63.79 4.92 0.093 Sort jigged from inclines Nos. 1 and 2 ... . 11 7,579 
5 63.08 6.11 0.060 Soft jigged, Shaft No. 1 and incline Ko. 1. 4 2,450 
6 65. 13 4.47 0.034 Soft Jump ore, shaft No. 1 .......... . .. . 25 7,536 
7 62.50 6.40 0.038 Soft jigged ore. shaft No. l. . . . . . . . . . . . . . 3·1 14,018 
8 62.81 6.46 0.063 Soft jigged ore, shaft No. 1, incline No. 1. 3 921 
9 63.68 4.87 0.070 Soft jigged ore, incline No. 2 .. .... . .. .. . 27 7,008 

10 61.45 7 .12 0.105 Furnace jigged ore ... . . . . . . . . . . . . . . . . . . 39 3,291 
11 55.22 11.68 0.026 No. 2 Bluff ore, shaft No. 2 ............. 14 3,327 
12 63.00 5.86 0.389 No. 2 Bluff ore from upper S. ll:. mine. 4 693 
13 59.64 8.69 0.226 No. 2 Bluft ore from west and upper S. E. 

mine .......... . .. . .. .. . .. .. . . .. .. . . 8 3,177 
14 66.80 2.51 0.058 Soft lum1> ore, incline No. 3 ......... ... . 4 .......... 
15 65.75 4.08 0.095 Soft lump ore, incline No. 2 .. .. ........ . J 90 
16 64.12 5.44 0.013 Special ore, shaft No. 2 ........ . . ... .. .. 8 1,624 

ORE RESERVES. 

Among the possible sources of a future ore supply at Iron l\fountain 
may be considered the surface boulder ore in clay, o.f which a consider­
able tonnage still exists upon the lower slopes of the mountain. Re-

*Surface lump and surface jigged ores are those obtained from the surface clays. Soft 
ore is from the conglomerate beds. Bluff ore is from the solid veins in porphyry. 

Shaft No. 1 Is In the conglomerate ore deposit on the east side or Big Mountain. Shaft 
No. 2 is on the west side of Little Mountain. Incline No. l is in the conglomerate ore on 
the northeast side of Big Mountain. Incline No. 2 connects with Shaft No. l. Incline No. 
3 is in tho conglomerate ore at Little Mountain. 



IRON :MOUNTAIN. 115 

cently, the area in which this ore occurs has been systematically prospect­
ed, and preparations have been made to mine it by hydraulic methods. 

'l'he numerous pillars of conglomerate ore, still effectively support­
ing the roof of the undergrou.nd workings at both Big and Little Moun­
tains, may be considered another important source of ore. These pillars 
vary from 7 to 45 feet in height, and their number and size, as shown 
on the accompanying topographic map, indicate that they represent a 
considerable reserve. There is a possibility of the lateral extension of 
the old underground workings, £or these were abandoned at a time ,vhen 
only comparatively rich ore was mined. In addition to the above, new 
developments of conglomerate ore in the vicinity of Lit tle Mountain 
indicate a considerable reserve on that portion of the property. Test 
pits have shown the outcrop of this conglomerate to lie inunecliately 
below the surface clays both to the east and to the northwest of the 
Little Mountain cut, while drill holes Nos. 100 and 200, put down to 
the southeast of Little Mountain, show respectively 18 and 77 feet of 
conglomerate ore between the sandstone and the porphyry, indicating 
that the limits of this ore ho1·izon have not been fully determined. 

There is also a considerable tonnage of ore to be obtained from the 
old dumps. Such ore may be recovered in part by hand picking and in 
part by crushing and jigging. 

At the present t ime ore is being mined from the smaller veins found 
in the porphyry bluffs at both Big and Little 1Iountains. Such veins 
are particularly abundant in the broken porphyry forming the walls of 
the pits from which the larger veins were removed. '!'hough small, ex­
ceedingly irregular in shape, pinching and swelling suddenly, and gen­
erally of sho1't duration, they usually reappear at intervals so frequent 
that they can be mined at a profit. The possibility of ore being derived 
from this source is indicated by the results of diamond drilling in the 
foot wall of the big pit at Little Mountain. Each of the three holes, 
Nos. 28-A, 28-B, and 27-A, the locations of which are shown upon the 
topographic map and general cross-section, cut considerable ore. These 
holes were drilled by the old Iron Mountain Company, and in the original 
records are described as follows: 
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Hole No. 27-A (Iron Mountain). 

On north bluff of Little )fountain; drilled vertically; elevation of 
collar 1084 feet: 

From To 'l'hickness. Formation. 

Feet. Tnches. Feet. Inches. I ·Feet. Inches . 
0 2 2 Ko. 2 ore. 
2 4 2 Porphyr5•. 
4 6 G 2 6 No. 2 ore. 
6 G 32 25 6 Porphyry. 

32 34 2 Ore and porphyry. 
34 46 12 Porphyry. 
46 48 2 No. 2 ore. 
48 59 11 Porphyry. 
59 GO 1 ::,_To. 3 ore. 
60 96 36 Porphyry. 
96 99 3 No. 3 ore. 
99 lOG 7 Porphyry. 

106 111 5 Ore and porphyry. 
111 224 113 Porphyry mixed with ore. 
224 22() 5 No. 3 ore. 
22() 237 8 Porphyry. 
237 238 1 No. 3 ore. 
238 239 1 Porphyry. 
~39 240 I 1 )l"o. 2 ore. 
240 244 4 )-fixed ore and porphyry. 
24.4 275 31 Porphyry. 
275 277 ' 2 Mixed ore and porphyry. 
277 298 21 Porphyry. 
298 303 5 l\Iixed. 
303 306 3 Porphyry. 
306 307 1 No. 3 ore. 
307 312 5 l\Iixed. 
312 315 3 No. 2 ore. 
315 331 JG Porphyry. 
331 332 6 1 6 Pol"phyry and ore. 
3:12 6 350 17 6 Porphyl"y. 
350 351 1 No. 2 ore. 
351 356 5 Porphyry. 
356 357 1 No. 2 ore. 
357 362 5 Por1>ilyry. 
362 3G3 1 Porilhyry ancl ore. 
363 365 2 Porphyry. 
365 3fifi 1 Porphyry and ore (lrnlf and half). 
366 373 7 Porphyr5•. 
373 374 1 Porphyry. 
374 398 24 Porphyry. 
398 403 5 No. 2 ore mixed wit-h born blonde. 
403 413 10 IIard clay from dike. 
413 423 6 10 6 No. 2 ore mixed with hornblende. 
423 6 424 6 1 Porphyry. 
424 6 425 0 6 No. 2 ore. 
425 432 7 Porphyry. 
432 434 2 No. 2 ore. 
434 443 9 Porphyry. 
443 465 22 No. 2 ore. 
465 594 129 Porphyry ancl oro. 
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Hole No. 28-A (Iron :i\Iounta111). 

Bottom of pit at Little }\fountain ; drilled vertically; elevation 
of collar 930 feet: 

From To Thickness. Formation. 

Feet. Inches. Feet. Inches. Feet. Inches. 
0 4 4 Poephyry . 
4 5 6 1 6 No. 1 or e. 
5 6 40 34 6 Porphyry . 

40 52 12 No. 1 ore. 
52 55 3 Ore ancl porphyl'y. 
55 62 6 7 (\ Porphyry. 
62 6 63 0 6 No. 1 ore. 
63 171 6 108 6 Porphyry. 

171 (j 172 0 (j N'o. 1 ore. 
172 266 04 Porphyry. 
266 272 6 l\"o. lore. 
272 27a l Porphyry. 
273 277 6 4 6 );o. J ore. 
277 6 278 0 6 Porphyry, rod. 
278 280 2 Xo. 2 ore. 
280 280 6 0 (j Porphyry. 
280 6 282 1 6 No. 2 ore. 
282 305 23 Ore and porphyry mixed. 
305 305 6 0 6 No. 1 o re. 
305 6 306 0 6 Porphyr y. 
306 307 1 No. 2 ore. 
307 308 1 No.lore. 
308 316 8 Porphyry. 

Hole No. 28-B (Iron Mountain) . 

Bottom or pit at Little :Mountain; inclined 45° northeast to­
wrirds No. 27-A; .elevation of coll ar 930 feet: 

lfrom To 1· Thiclmess. Formation. 

Feet. Inches. Feet. Inches. Feet. Inches. 
0 7 1$ 7 6 Porphyl'y. 
7 6 fl 6 2 N'o. 1 ore. 
9 6 11 6 2 POl'phyry. 

l1 6 12 0 6 No. l or e. 
12 14 2 Porphyry. 
14 21 6 7 6 N'o. l ore. 
21 6 24 2 6 Porphyry. 
24 24 6 0 6 Ko. 1 ore. 
24 6 26 6 2 Porphyry. 
26 6 28 6 2 :-So. 1 ore. 
28 6 32 3 6 Porphyry. 
32 33 1 ~o. 1 ore. 
33 35 2 :No. 2 ore. 
35 38 3 Porphyry. 
~8 39 6 1 6 :No. 2 ore. 
30 6 42 2 6 Porphyry. 
42 155 113 '.\fixed or e and porphyry. 
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Hole No. 28-13 (Iron Mountnin)-Continued. 

From To Thickness. Formation. 

Feet. Inches. Feet. Inches. Feet. Inches. 
155 156 1 No. 1 ore. 
156 217 61 Por phyr y . 
217 23 1 14 Hard clay from dike. 
231 248 17 Porphyry. 
248 250 2 No. 2 ore. 
250 338 88 Porphyry. 
"338 341 3 No. 2 ore. 
341 350 9 Porphyry. 
350 357 7 No. 1 ore. 
357 373 16 Hard clay dike E. and W. 
373 382 9 No. 2 ore. 
382 384 2 Hard clay dike. 
-384 388 4 No. 1 ore. 
:388 394 6 No. 2 ore. 
394 396 2 No. 3 ore. 
:396 398 2 Porphyry. 
398 400 2 No. 2 ore. 
400 402 2 Porphyry. 
402 404 2 No. 2 ore. 
404 408 4 Porphyry. 
408 408 6 0 6 No. 2 ore. 
408 6 410 1 6 Porphyry. 
410 411 1 No. 1 ore. 
411 420 9 ··Porphyry. 
420 421 1 No. 2 ore. 
421 434 13 Porphyry. 

I 

]?ig. 1, Plate XII, shows the above holes platted to scale. 
In addition to· the above a 15-foot ledge of solid bluff ore has been 

disclosed by recent developments at the foot of the underground in­
cl ine at the east end of Little Mountain. 

'l'hree diamond drill holes, numbered 100, 200, and 1000, drilled 
in the vicinity of the old office building during the summer of 1910, 
showed the following results : 

Hole No. 100 (Iron }fountain) 

Elevation of collar approximately 1070 feet. 

From ·ro Thickness. Formation. 

Feet. Tnches. Feet. Inches. Feet. Inches. 
0 12 12 Olay. 

12 70 58 Sandstone. 
70 139 69 Limestone. 

139 180 41 Shale and clay. 
180 226 46 Soft conglomerate. 
226 244 18 Ore and conglomerate. 
244 275 3 1 Porphyry with occa.sional seams of ore. 
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HOLE NO. 100 (Tron Mountain)-Continued. 

From To Thickness. Formation. 

F'eet. Inches. Feet. foches. Feet. Inches. 
275 278 3 Porphyry. 
278 352 74 Porphyry with small seams of ore (5-inch 

max.). 
352 357 5 Ore. 
357 361 10 4 10 Porphyry. 
361 10 368 10 7 Ore. 50 %. 
368 10 376 7 2 Porphyry. 
376 379 5 3 5 Oro and 11-inch porphyry mixed. 
379 5 380 7 1 2 Porphyry. 
380 7 382 7 2 No. 2 ore. 
382 7 385 7 3 PorphyTy. 
385 7 392 6 5 Porphyry and ore mixed. 
392 399 7 Porphyry. 

Hole No. 200 (Iron Mountain). 

Elevation of collar approximately ] 085 feet. 

From To Thickness. Formation. 

Feet. Inches. Feet. Inches. F eet. Inches. 
0 21 21 Clay. 

21 30 6 9 6 Blue limestone. 
36 75 44 6 Sandstone. 
75 121 46 Limestone. 

121 123 2 Conglomerate. 
123 131 6 8 6 Sandstone. 
131 6 la2 6 1 Sandstone and ore, equal parts. 
132 6 134 6 2 Sandstone. 
134 6 137 6 3 Ore and conglomerate, equal parts. 
137 6 138 6 1 Conglomerate. 
138 6 139 0 6 Sand. 
139 141 5 2 5 Ore and conglomerate, equal parts. 
141 5 143 5 2 No. 1 ore. 
143 5 151 10 8 5 Ore and conglomerate. 
151 10 216 4 64 6 One-third boulder ore and two-thirds con-

glomerate, mixed. 
216 4 225 8 8 Ore, 61 % Fe (Bluff ore). 
225 231 6 Ore, 57 % Fe (Bluff ore) . 
231 234 3 Ore, 55 % F e (Bluff ore) . 
234 237 a Ore, 47 % Fe (BiufT ore). 
237 240 3 Ore, 59% Fe (Bluff ore). 
240 243 a Ore, 45 % Fe (Bluff ore). 
243 247 4 Ore, 66% Fe (Bluff ore). 
247 267 20 Ore, 61.5 % Fe (Bluff ore) . 
267 274 7 Porphyry. 
274 278 4 Ore and porphyry mixed. 
278 320 42 Ore and porphyry mixed. 
320 332 12 Porphyry (barren). 

The above iron determinations are from analyses of the whole of 
the core for each division. 
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Hole No. 1000 (Iron }fountain). 

Elevation 0£ collar approximately 1080 feet. 

From To I Thickness. I Formation. 

Feet. 
0 

17 
138 
185 
242 
245 
248 
250 
252 
255 
260 
264 
266 
271 
272 

Lncbcs. J Feet. l nches. I Feet. Inches. 
17 17 

6 

6 

138 121 
185 
242 
245 
248 
250 
252 
255 
260 
264 
266 
271 
272 
284 

6 

6 

47 
57 

3 
3 
1 
2 
3 
5 
4 

5 
1 

12 

6 
6 

6 
6 

Clay. 
Limestone. 
Limest,onc and conglomPrate. 
Chocolate and pink sand. 
Sand a.nd ore mixed. 
Sandstone conglomerate. 
Ore, 56 % J<'e (estimated). 
Ore, 52 % Fe (cst.imated). 
Ore, 50 % .l<'e (estimated). 

I 
Ore, 49 % Fe (estimated). 
Ore, 45 % Fe (estimated). 
No core. 
Ore, 45% Fe (estimated). 
Ore. 53 % Fe (est,imated). 
Conglomerate and broken porphy1·y. 

In the accompanying Fig. 2, Plate XTT, these holes have been platted 
to scale. 

The three holes, above described, indicate a considerable thick­
ness of conglomerate ore although they do not form a sufficient basis 
for a tonnage estimate. It will be noted that the 50 feet and 8 inches 
0£ solid vein ore encountered in hole No. 200 occurs very much in the 
same manner as that mined from the Little }fountain pit, in that it 
lies directly between the conglomerate ore and the solid porphyry. 
This similarity of position suggests that the two occurrences may be 
parts 0£ the same ore body. Their relation, however, can be deter­
mined only by drilling the intermediate area. The abrupt ending of 
the ore in the big vein at Little }fountain, the unexpected appearance 
of the bluff ore at the bottom of ~o. 3 incline, together with the 
presence of broken ground along the line of the south'west edge of 
the Little Mountain workings, points to the possible influence of 
faulting in the distribution of the ore. The flooded condition 0£ the 
mine at the time it was visited did not permit of direct observations 
on this point. 

The connecting ridge between Big and Little )fountains has been 
generally regarded as barren 0£ ore, but it is worthy of note that it 
has been only partially prospected. The only drilling_ on record is 
that of holes No. 29-A, 29-B, and 29-C drilled from a point about 300 
feet north of the Little ::\fountain pit. These holes showed no work­
able ore but they can not be said to have effectively tested the large 
area in question. 



• 
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PILOT KXOB. 

Pilot Knob is located in the S. 1h, Sec. 29, 'l'. 3-:1- N., R. 4 E., about 
five miles south and slightly east of Iron )fountain. It ranks second 
in the production of iron ore, J1aving an accredited output of approxi­
mate]~· 1,580,000 tons. .According to Pro£. ,V. B. Potter, "it was fir.;;t 
entered in 1835" but active mining did not begin until as late as 1848, 
at which time the first Pilot Knob furnace was built. Prom that 
date the property was worked almost continuously until 1890, "·hen 
the old mine was abandoned as ,Yorked out. Between 1890 and J 893 
some ore was shipped from the old dumps and an unsuccessful at­
tempt was made to wash the soft, conglomerate ore occurring on the 
north flank of the mountain. "\Yith the failure of this washing pro­
ject the property was abandoned until the latter part of 1910 when 
it was leased by the Puxico Iron Company. Early in February of the 
following spring, the cut in the conglomerate ore was reopened and 
active mining operations are again under ,,ay. 

Before attempting to describe the present condition of the prop­
erty and the possible ore reserves, the essential geologic features of 
the area and the general nature of the original ore bodies will be 
outlined. Plate I shows the geology and topography of the Pilot Knob 
area. 

GEOLOGY. 

Pilot Knob is a nearly circular, cone-shaped, porphyry mountain 
of the type so generally characteristic of the St. Francois district. 
Except for a low, narrow neck of porphyry connecting it with a range 
of mountains on the east, it stands alonP, nearly surrounded by Cam­
brian sediments. It has a basal diameter of three-quarters of a mile 
and rises about 600 feet above the surrounding valley, attaining an 
elevation of approximately J 500 feet aboYe tide. Pig. 1, Plate XVIII is 
a general view of Pilot Knob taken from near the crest of Cedar IIill. 

To the north, across a narrow valley is Buzzard l\Iountain, on the 
northwest is Cedar Hill, on the southwest is Shepherd }fountain, and 
on the east and southeast are other mountains all of which are com­
posed of compact, reddish brown porphyry which does not differ es­
sentially from that constituting the low~r portion of Pilot Knob. 

The accompanying Plate XIV, which is a north and south cross­
scction, shows the geologic structure and distribution, also the oc­
currence of the various ore horizons at Pilot Knob. It will be noted 
that geologically these horizons are in part similar to those described 
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at Iron Mountain; viz.: (1) capping the crest and southern slope of 
the mountain is the original iron bearing formation at the base of 
which occurred the great ore bed now represented by the abandoned 
workings of the old mine; (2) lying between the solid porphyry and 
the Cambrian sediments and extending up the northern slope of the 
mountain, are beds of conglomerate ore; and (3) overlying both lime­
stone and porphyry is surface boulg.er ore embedded in residual clay. 

TIIE IRON BEARING l!'ORMAT(ON. 

'rhe original iron bearing formation is best exposed in the big cut 
near the crest of the mountain where it has a maximum thickness of 
about 140 feet. Occupying the southern slope, the formation dips at 
angles varying from 15 to 45°, in a general southwesterly direction, 
to and beneath the Cambrian limestone. It consists of a -variety of 
porphyritic and iron bearing beds, representing all stages of grada­
tion from a high grade, thinly laminated, specular hematite on the 
one hand, to a coarse, porphyry breccia or massive, red porphyry on 
the other. 

The formation consists of four distinct lithologic divisions be­
tween which there are zones of transition. These divisions, in descend­
ing order, ar.e: 

(1) Ferruginous porphyry breccia (formerly called 
glomerate) approximately 100 feet thick. 

(2) Upper ore bed, 10 to 20 feet thick. 
(3) Lower ore bed, 6 to 30 feet thick. 
(4) Foot-wall porphyry. 

con-

'rhe Foot Wall: The underlying or foot-wall porphyry outcrops 
in a rim along the north and east sides of the hill but is best exposed 
by two cuts which enter the old mine from the east, disclosing a sec­
tion of 40 feet. 

At a point about 70 feet below the lower bed of ore on the north 
slope, there is a massive outcrop of roughly bedded porphyry which 
weathers to a rough, spherulitic surface and is described by Haworth 
as a dcvitrified pearlite. 

Interbedded with the massive porphyry at a point 20 feet below 
the lower ore level, there is a six inch layer of fine grained, banded 
rhyolite which exhibits slaty structures similar to those found in the 
main ore bed. This bed contains no visible hematite. Aside from the 
above, there is no essential difference in the character of the rocks of 
the footwall, the remainder consisting of dark brown to red quartz 
porphyry (rhyolite) which, in places, is somewhat brecciated. For the 
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Flg. 1. Porphyry breccia, Pilot Knob. Showing fragmental 
nature, bedding and jolnling. 

VOL. X, 2ND SERIES, PLATE XV. 

Fig. 2. Foot wall contacL, east side PiloL Knob. Showing con­
formity of bedding. 
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most part, it is massive in character with a rough bedding, due to 
flowage, which becomes more pronounced toward the iron ore con­
tact. In a number of instances, this bedding ·is well developed down 
the dip but dies out and disappears in the massive porphyry toward 
the outcrop. The contact with the overlying ore bed is not abrupt, 
but grades upward by means of 2 to 3 feet of alternating thin beds 
of banded iron bearing rock and porphyry breccia. Plate XV, Fig. II 
is a photograph of the foot wall, in which the position of the hammer 
marks the point of transition from the massive porphyry to the over­
lying finer grained iron bearing beds. Overlying the massive por­
phyry, is a five-inch bed of fine grained, banded ore which becomes 
finer grained and more distinctly banded down the dip but toward 
the outcrop, grades into massive and but slightly ferruginous brec­
ciated porphyry. Above it is a 14-inch bed of somewhat brecciated, 
ferruginous porphyry containing irregular stringers of fine grained 
iron bearing rock. At a number of places in the big cut, this rock 
contains many small inclusions of white barium sulphate which gives 
it a flecked appearance. '\Yhere exposed to weathering, the barite 
has been leached, leaving small irregular surface cavities. The br.eccia 
grades rapidly upward into thinly stratified and, in places, distinctly 
ripple marked iron ore which constitutes the main ore bed. 

'rhis vertical gradation is shown at other points in the big cut. 
Where the ore has been removed down to the transition bed, the foot 
wall is often very irregular. In this transition from a massive, igneous 
rock to one bearing many of the characteristics of a sediment, there 
is complete conformity as to bedding, and a total absence of sand or 
other water worn detrital material, either in tl1e iron formation or be­
tween it and the underlying porphyry. 

The Lower Ore Bed : '!.'he lower or great ore bed was worked 
out in 1889, and its position is now occupied by the abandoned work­
ings of the old mine. Only an occasional pillar of ore was left stand­
ing, two of which may be seen at Tunnel No. 2, and a third in the 
face of the big pit. 

The ore consists of a very hard, compact, specular hematite of a 
bluish steel gray color. It is exceedingly fine grained and character­
ized by a thin lamination or bedded structure which gives it the ca­
pacity to part readily into thin flags. It also breaks into polygonal 
blocks due to innumerable, nearly ve1;tical joints. At several points 
in the big cut and in Tunnel No. 1, the lower portion or the ore bed 
is distinctly ripple marked, and at one place bears well defined rain 
prints. 



124 TIJJ<} IROX ORES. 

The mineral impurities consist of quartz, feldspar, and barite. 
Quartz and feldspar Ol'cur in minute, irregular grains, Yery evenly 
disseminated through the ore, and 'are probably original constituents. 
Barite occurs cementing joints and bedding planes in the ore and as 
small crystals lining <·avi ties in the associated rocks. It is light 
pink in color and certainly of secondary origin. Pyrite and apatite do 
not occur in Yisible quantities, and the ore is uniformly low in both 
sulphur and phosphorus. 

In the vicinity of 'l'unnel No. 1 the ore had a maximum thiclmes! 
of 30 feet, from which point it became thinner both along the strike 
and dip. As shown in Plflte :XIII the mine has a ma:ximum cast aud 
west diameter of about 900 feet and a north and south diameter of 
1500 feet. The worka hle ore was limited on the north and northeast. 
by the outcrop, and on the east, south, and west, in part by thinning 
but chiefly by grading into porphyry breccia. The face of the incline 
at the lower end of the mine, showed a considerable thickness of iron 
bearing material, but \l'ith the exception of ] 8 inches near the foot­
wall, the ore ·was too Iran to pay. At Ko. 2 tunnel, the ore had a thick­
ness of about 10 feet and may be seen grading laterally through a 
ferruginous, porphyry breccia into a massive, dark red porphyry of 
a normal character, the complete cliange taking place within a hori­
zontal distance of about 100 feet. 

The '' Clay Seam'·: The division between the upper and lo"·er 
ore beds is ·well marked in the upper part of the mine by what has 
been called the '·clay seam." This seam is a shearing zone "·hich 
Yaries from one to three feet in thickness. Tn the face of the hig cut 
where it is best exposed it consists of the following materials: 

1 inch-Soft, light colored. talcose material. 
2 inches-Fine grained, thinly banded, chocolate colored rock. 
2 incl1es-Gray, talcose material which is thinly laminated 

and shows "S" shaped lines of shC'ar crossing the 
laminae. 

8 inC'bes-Some,rhat altered, ashy gray rock occurring in a 
single bed; not noticeably banded. 

4 inches-Soft, gray, tftlcose material which is thinly laminated 
with sl1earing structures like those above. 

2 inches-Soft, tl1inly banded rock lying directly upon the 
main ore bed. 

Thirty feet north of "·here the above section was made the seam 
is about three feet thick. It thickens by encroaching upon the thin 
beds of the overlying, banded ore which, in places, is also reduced to 
a soft, gray, talcose material. Usually both above and below this 
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seam there is a zone of gradation into the ore. This zone Yaries from 
6 to JO inches in thiclrness. Wherever softened, the rock has the 
shearing structure which slopes with the clip. 

The seam probably represents the decomposition of a stratified 
tuff along a shearing zone. The horizon bears evidence of ha;-ing been 
a water channel, which probably accounts for the decomposition. At 
No. 2 tunnel crystalline quartz occurs in layers as though lining cavi­
ties in the seam. At this place the seam pinches out and disappears 
along the strike and is lost in the massiYe porphyry. 'l'he following 
are analyses of the soft, loose material and the harder, talcose layers: 

Substance. 

f:liO, .... . ...... . .. .. .. .. . .. . . . . . . .. . . .. ...... .. . 
Al,O,. . . .. .. .. . . .. .. .. . 
Fe,0, . ... . . . .. .. .. .. .. .. .. . . . . 
MgO . .. .. .. .. 
CaO ..... . 
Na,O .. . .. .. . . . 
K,O . . .. . . ... .. . . .. .. . .. .. .. . 
H,0+ .. . . ... .. .. .. .. . . . 
H,0-... . 
Sul. 

Total . . 

.1 

Soft, 
clayey 

material. 

50.21 
25.77 
11 . 85 
0.87 

Kone 
0.76 
3.93 
4.5·1 
0 . 15 

None 

98 .08 

Harri. 
taleose 

material. 

46 .27 
28.86 
9.96 
1.()9 

None 
1.47 
6 . 14 
3.42 
0.06 

None 

!)7.27 

The similarity of tl1e softer and harder materials is well shown 
by the above analyses. The softer material has no doubt been de­
rived through the partial decomposition of the harder. At no place 
has the horizon been found to be ore bearing. 

'£he Upper Ore Bed: 'T'he upper ore bed, as exposed in the big 
cut, has a thickness of from 20 to 30 feet. The lower portion of the 
bed is only slightly lower grade than the upper portion of the main 
ore bed, but grades upward into a massiYe, fcrruginous breccia. The 
rapidity of the upward transition varies from place to place. At ~o. 
2 tunnel the- upper ore bed is entirely absent, the ferruginous breccia 
lying directly above the '' clay scam.'' This ore is best developed near 
the eastern end of the big cut where, in places, it is abnormally thick. 
Similar ore outcrops near the crest of the hill at a point approxi­
mately 90 feet above the main workings. 'l'here appears, however, to 
be coarse breccia between this outcrop and the underground workings. 
Apparently the banded ore may occur locally anywhere in the coarser, 
ferruginous breccia. 

'l'he or.e of this bed, as exposed in the face of the big cut (sec 
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Plate XVII, Fig. 2), is a thinly banded, fine grained, bluish gray hematite, 
ranging from 45,% to 50,% iron and from 15% to 20% silica. Its highly 
silicious character is due to the presence of thin seams of porphyry 
breccia and to disseminations of minute, irregular grains of quartz 
and feldspar. 'l'he uniform distribution of the silicious materials 
along lines parallel to the bedding gives the ore its banded appearance. 
)Iany of the be_dding planes, which are well develop.eel in this ore, ex­
hibit regular undulations resembling ripple marks for which they may 
well be taken in the presence of the unquestionable ripple marks in 
the lower ore bed. The thin seams of breccia become thicker and more 
frequent in the upper portions of this horizon, resulting in a gradual 
and irregular upward transition into a ferruginous porphyry breccia. 

The Porphyry Breccia: The porphyry breccia is typically ex­
posed in the face of the big cut where it has a maximum thickness of 
about 100 feet. Its thickness varies from plac.e to place due to the 
irregular upward extension of the banded ore. 

The most characteristic phase of the b1·eccia consists of angular 
to sub-angular fragments of light colored porphyry and felsite em­
bedded in a fine grained, dark colored, silicious hematite matrix. 'l'he 
weathered surface shows the fragmental inclusions more plainly than 
fresh fractures. The fragments vary in size from minute, fcldspathic 
crystals up to boulders 12 inches in diameter. They consist entirely 
of porphyritic materials with no pebbles of iron ore such as char­
acterize the conglomerates at Iron Mountain, the iron being confined 
entirely to the matrix. The included fragments are themselves often 
brecciated, and are usually bounded by irregular, ragged outlines. 
:i\Iany of them show the effect of magmatic corrosion while others arc 
broken or drawn out into distorted and thinly tapering masses. Long, 
lath-shaped crystals of fe ldspar are not uncommon in the finer phases 
of the rock. Where flowage lines are best developed the included 
fragments occur with their diameters nearly parallel to the bedding, 
the lines of flowage passing around them exactly as may be observed 
in the breccia at Cedar Hill and other parts of the district, where their 
igneous origin has not been questioned. Where the rock is more mas­
sive, the fragments occur with their greater diameters tilted at a11 
angles to t11e bedding and to each other, there being a total absence 
of the sorting effect of water. The breccia appears to grade vertically 
and laterally through blue and brown, slightly brecciated, ferruginous 
porphyry into normal red porphyry. The evidence of a change of 
this character is had in the outcropping porphyry upon the south slope 
in the vicinity of the Simpson and the old air shafts. Near the latter, 
much of the porphyry is of the normal red type. That the breccia also 
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Fig. 1. Rlul! or Pilot Knoll lJretda showing columnar jointing, 
be<l<llng, and incl!necl joints. 

VOL. X, 2ND 8~:Rms, PLATE XVII. 

Fig. 2. Upper ore bed, Pilot Knoll. \Veall1ered fat:e, showin:; 
banded slaty structure. 
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grades laterally into normal and but slightly brecciated porphyry, has 
been shown by th.e numerous drill holes to the east, south, and west 
of the old workings. Fig. 1, Plate XV, shows the fragmental nature of 
the breccia. 

Structure: As already mentioned, the iron bearing beds dip in 
a general southwesterly direction to and beneath the Cambrian lime­
stone, the only point of outcrop being that near the crest of the Knob. 
The formation has the form of a pitching trough, as is indicated by 
the following measurements taken at intervals of about 200 feet along 
the foot wall from the extreme west end to the extreme southeast end 
of the big cut. 

Dip 15°, direction due south. Taken at the west end of the cut. 
" 19°, " s. 15° ·w. 
" 21°, S. 25° \V. 
" 27°, S. 27° \V. Taken near the middle of tho cut. 
" 21°, S. 45° W. 
" 2~. S. 45° W. 
·• 17°, S. 55° W. Taken at tho southeast end of the cut. 

The direction of the pitch is nearly parallel to the longer axis of the 
ore body. Below the open cut, the dip of the formation is reported to 
have varied considerably from place to place, becoming increasingly 
steeper toward the lower end of the mine where it was approximately 
45° to the southwest. 

Jointing: The jointing, mentioned as characteristic of the ore, 
affects the entire iron bearing formation but does not e~i::tend below the 
foot-wall contact. It is best developed in the finer grained iron bearing 
beds; is less frequent in the overlying and surrounding breccias; and, 
where these grade into the porphyry, is no more pronounced than in 
the porphyry of other parts of the district. 

Both vertical and inclined joints are prominent. The former 
appear to be the best developed and produce the strongest effect upon the 
weathered forms. 'l'hcre is no definite system of vertical joints, and 
tl1e varying strikes produce rectangular, pentagonal, and hexagonal 
blocks or columns. The inclined joints are less frequent and cut the 
vertical at all angles up to 45°. In a general way they have a strike 
parallel to that of the formation. Fig. 1, Plate XVII is a photograph of 
the upper portion of a bluff of Pilot Knob breccia .showing the columnar 
jointing referred to; also the inclined joints and the bedding. A 
portion of the foot wall is shown near the lower right hand corner. 

Conglomerate Ore: The conglomerate ore occurs only upon the 
north slope of Pilot Knob, where it is directly overhung l,y the bluff-like 
outcrop of the original iron formation of which it is a pre-Cambrian talus 
accumulation. It consists of a firmly matted mass of ore and porphyry 
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boulders derived from the weathering of the entire iron bearing 
formation. Through leaching, the ore has become nearly black in color 
and so softened that, when disturbed, it crumbles readily into a soft 
powder or into thin platy blocks due to the laminated and jointed nature 
of the original ore. 'l'he associated porphyry boulders are usually 
softer than the ore and in some places have been completely altered to a 
talcose clay. In mining, this material may be readily separated from 
the ore by hand picking but not by washing, the latter method accomplish­
ing little more than a through mixing of all the materials and the loss 
of much of the finer and better grade ore. 

The lateral extent and thickness of this deposit i.; not definitely 
known, but test pitting and drilling have shown the formation to underlie 
an area of approximately 400,000 square feet, and in places to have 
a thickness of nearly 200 feet. At a point just above where it outcrops 
from beneath the Cambrian limestone, the conglom~rate ore has been 
entered by a cut approximately 300 feet \\·ide. It has a maximum face 
of about 90 feet which, with the exception of 15 feet of barren material 
at the top, consists of ore and porphyry. A 40 foot pit. located just 
below the cut, was sunk in similar ore. Pig. 2, Plate XVIII is a view <•f 
the cut in the soft, conglomerate ore. 

Since the conglomerate is made up of a mixture of the various 
materials comprising the iron formation, it requires very careful sorting 
in mmmg. Under the present method of hand picking, the aYerage of 
seven cars (264 tons). shipped during the month of March, 1911, ran: 
56.0M iron, 10.J 51 silica, 4.371 alumina. and 0.021'/, Phos. The leaching 
to which tl1e ore lrns been subjected has removed a pffrt of the silica. 
This is indicated by the fact that the average silica content of the 56'/, 
hard ore from the old mine. was about 7'/, higher than that for the 
56% soft conglomerate ore* . 

Boulder Ore: ~'he surface houldet· ore, like the conglomerate ore. 
is known to occur in commercial quantities only upon the northern 
slope where it c0Ye1·s an area somewhat larger than that underlain by the 
conglomerate ore. Like the latter, it is derived from the ·weathering 
of the main seam hut consists of boulders of ore and porphyry embedded 
in the surface clays. 

*Average of hard ore from main scam shipped during six months In 1885 was 58. 11 % 
iron. 17 .02% silica, 0.013% Phos., 2.59 % alumina. 0.077% Sul .. 0.150% limo. and 0.015% 
magnesia. Taken from Nason , F. L., Iron ores of Missouri : :lflssouri Geo!. Sun•ey, vol. 2, 
1892. p . 46. 
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Fig. l . VIEW OF PlLO.l' KNOB FROM TOP OF CF.DAR HILL. 

Fig. 2. VlB\V OP THt,; SOFT CONGLOMERATE ORE CUT ON THE NORTH SLOPE; 
OF PILOT KNOB. 

1 
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Up to the present time no attempt has been made to mine this ore. 
The following partial analysesu are of the surface boulder ore: 

:Number. Iron. Silica. Alumina. 

1. ... •......... .. 46.00% 30.3S% . ........... 
2 .....•.......••.....•.............. 52.60 19.17 
3 ............... ...........•................ 49.60 2:L20 3.76% 

No. 1 includes every variety of float ore taken O\'er an area of 
1,000 square feet and represents the product that could be obtained 
by hydraulic mining without picking. Ko. 2 was tak<-n in the same 
manner as No. 1 but included only such ore as had a fair appearance, 
and represents what could he obtained by both washing and picking. 
Ko. 3 represents an average sample of several tons of hand picked ore, 
in which the picking was not Yery carefully done. 

,~ ein Ore: In addition to the deposits described aboYe, com­
paratively small Yeins of hematite haYe been encountered upon the 
northwest side of Pilot Knob. 'l'he most important of tl1ese is located a 
short distance above the company's office. The win has a northeai::t­
southwest strike and is apparently vertical. The 01·e, ,rhic:h is massive, 
resembles in texture and manner of occurrence more ne;irly that or 
Iron 1\Iountain than the assoeiated deposits of the iron bearing forma­
tion at Pilot Knob. 

An endeavor was made to mine this ore hut the YPin appears to 
have been thin and very irregulfir and apparn1tly afters no encourage­
ment as a profitable source of ore. 

ORE RESER\"E8. 

'l'he surface boulder and conglomerate orPs constitute the most 
important ore reserves at Pilot Knob. Since these deposits have been 
formed through the ,rcathering and breaking do,,·n of the main iron 
bearing formation along the outcrop on the n01·th and northeast, they 
may be expected to conform closely in their distribution to these slopes 
of the mountain. Prospecting and deYe)opment have lwcn rcstriete<l to 
the north slope. Surface boulders arc numerous a long the northeast 
slope and from the relation of these to the surface exposure of the main 
ore bed it is possible that additional deposits may orcnr to the cast 
of the present workings. There is sufficient ore in sight on the north 

**Nos. 1 and 2 were sampled and analyzed by ,v. M. Chauvcnet; No. 3 was samplecl 
by the Puxico Iron Company and analyzed by the St. Louis Blast Furnace C'ompany. 

G-9 
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slope of the mountain to support active mining operations for many 
years. 

It is hardly probable that any important quantity of good ore re­
mains in the old workings, for before the mine was abandoned, all but 
a very few of the pillars were drawn, permitting the roof to fall. 
(Plate XVI.) 

'l'o test the ground immediately beyond the mine, the Pilot Knob 
Company, in 1887-88, drilled a number of holes with generally dis­
couraging results. As shown on the accompanying map, Plate XIII, these 
holes were placed at a distance of from 300 to 600 feet apart, and so 
located as to intersect any considerable extension of the ore to the south 
or west. 

Plate XIX shows a series of east-west sections passing through holes 
drilled south and west of the mine workings. The ore bearing horizon 
seems to extend to the southward but is not of sufficient thickness to 
prove of commercial value. 

Among the best showings are three feet of 51.8% ore at a depth of 
about 600 feet in hole No. 14 and three feet eight inches of 46% ore at 
a depth of about 486 feet in hole No. 12. The maximum thickness is 52 
feet of 21% ore at a depth of about 400 feet in hole No. 19. 

The above results would indicate that there is virtually no com­
mercial ore beyond the limits of the old workings. While a number of 
the drill holes show ore, the results are important chiefly for the light 
they throw on what might be the results of further drilling to the 
south. 

A thorough study of the outcrops on Pilot Knob disclosed no evi­
dence of the occurrence of a second and parallel bed of ore beneath the 
main workings. In order to test this, the Pilot Knob company drilled 
17 holes at various points in the bottom of the old mine. A number of 
these were from 30 to 60 feet in depth, seYeral 100 feet, and one 326 feet, 
all of which showed the underlying porphyry to be characteristically 
barren of ore. Ilowever, in the leaner banded beds, which form the 
roof of the old mine, and in the irregular local ore bodies described as 
characteristic of the coarser breccias well toward the crest of the Knob, 
there is a large tonnage of low grade banded ore which will eventually 
become available and must not be lost sight of. 

The banded ore, as previously noted, varies greatly in thickness 
and in its iron content, grading irregularly upward and laterally into 
ferruginous porphyry breccia. An average sample taken over a vertical 
exposure of 20 feet in the face of the big cut ran 49.30,% iron, 16.46% 
silica, 0.203% Sul., and 0.068% Phos. The caved condition of the old 
mine will make the recovery of this ore difficult. 

.... 
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Fig. J. Banded ore, Pilot Knob. The 
dark areas are hematite. The light areas 
are quartz and decomposed feldspar. X. 
50 diameters. 

Fig. 3. Ferruginous breccia, Pilot 
Knob. The dark background is fine 
grained hematite. The light areas are 
mainly decomposed feldspar with some 
quartz. X. 50 diameters. 

VOL. X, 2KD $ERU:S, PLATE XX. 

Fig. 2. Ferruginous porphyry breccia, 
Pilot Knob. The dark areas are hema­
tite. '.l.'he light areas arc feldspar con­
taining inclusions or quartz and marUte. 
X. 50 diameters. 

l<'ig. 4. Cedar Hill ore. The dark 
area is hematite. The light areas ar·e 
chiefly feldspar with some quartz. X . 
50 diameters. 
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In an endeavor to keep up the grade of the ore mined from the 
main seam, a large quantity of the more silicious ore was thrown upon 
the dumps where it is mixed with other waste materials. 'l'his ore, 
though high in silica, is uniformly low in phosphorus and sulphur, 
and in order to meet a demand for high silicon pig iron, for certain 
bessemcr purpose, there were shipped during the year 1889 some 30,000 
tons which ran from 40 to 50,% metallic iron. l!°'rom the appearance of 
many of the dumps there is still a considerable quantity of this grade of 

ore to be had. 
The future production of Pilot Knob, however, will probably be 

restricted largely to the conglomerate and boulder ores occurring on the 
north face of the mountain. 

SHEPHERD MOUNTAIN. 

Shepherd )fountain is located in the N. W. 14, Sec. 31, T. 34 N., 
R. 4 E., about 11,i miles southwest of Pilot Knob. In point of produc­
tion, it stands third among the deposits of specular ore in porphyry, 
having an accredited output of 75,000 tons. 

The available records indicate that this was the first iron ore deposit 
to be opened in Missouri, the property having been worked as early as 
1815. Although the veins were not worked out with depth, and the 
results of diamond drilling undertaken in 1888 shows an ore body of 
considerable size near the north base of the mountain, no mining has 
been done here since the Civil War. 

Shepherd i\fountain, as shown on the accompanying topographic 
sketch (Plate XIII), has the fo1·111 of an irregular cone, and consists en­
tirely of porphyry. It rises to an elevation of about 700 feet above the sur­
rounding valley, attaining an altitude of a little over 1600 feet above 
tide. It covers an area of about two square miles and, like its neighbor 
Pilot Knob, is nearly surrounded by Bonneterre limestone. The Bonne­
terre has a thickness of from 250 to 300 feet and grades downward 
into a few feet of conglomeratic material. It extends up to about the 
1000 foot contour, above which, all the rocks exposed are of the normal 
porphyritic type. 

The porphyry is usually of a brown to red color. In places it is 
beautifully banded and flow structures are common. The breccias which 
arc so well developed at Pilot Knob arc not known to occur. 

OCCURRENCE OF TIIE ORE. 

The ore is known to occur at three points; (1) in neaTly vertical 
fissure veins near the top of the mountain, (2) in comparatively flat 
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. veins or seams in the porphyry near the north base of the mountain, 
and ( 3 ) as residual boulders upon th c surface of the mountain directly 
below the outcropping Yein ore. Deposits of conglomerate ore, like those 
between the limestone and the porphyry at Iron l\Iountain and Pilot 
Knob, are not known to occur at Shepherd Mountain, althougl1 it would 
seem probable that such deposits, on a small scale at least, might occur 
at points immediately below the outcrop of the main vein. To what 
extent vein ore may occur with depth at other points upon the mountain 
is not known, for no drilling or development work of any kind has been 
done outside of the areas mentioned. 

Tl1rec veins, having a general northeast-southwest strike, occnr 
:near the top of the mountain. Their relation to the porphyry is shown 
in tl1e accompanying Fig. 5, while their general location is shown on 
Plate XIII. 

Scale 

0 -too 400 ~DO /er, f 

Fig. G. North and south cross section through Shepherd !\fountain. 

The southern vein is small, irrrgular in shape, and oc(·urs in hard 
porphyry. Tt has been exposed by shallow pits for a distance of about 
50 feet but a t no place gives promise of a. Yalnable deposit of ore. 

The middle or main vein originally outcropped nenr the crest of 
the mountain, and has been worked by an opE'n cut \l"hich extends fo1· a 
distance of 1300 feet dO\rn the southwest slope. The Yein has a <lip of 
about 3° to the northwest, giYing it a well llefined foot 1rnll and hanging 
wall. It is repo1·tcd to Y,tr.Y in width from a fr\\' feet to 20 feet. pinl'hing 
and swc•lling both a lo11g the strike and with depth. The ore is exposed 
at one plaee onl~', "·here it is m11eh hroken by bands of porphyry. 
'The c·ontact between the ore and porphyry is generally sharp, there 
being li ttle or no impregnation of tlte wall rock. Tlte foot wall is, 
for the most part. solicl porphyry "·hile the hanging wall is thoroughly 
decomposed, in some places, for a distance of 20 feet from the contact. 
Most of the ore mined on Shepherd l\Tountain \YHS taken·from this cut. 

The northern vein, whi<:h outcropped on the northeast slope of the 
mountain, strikes N. G0° r.;. nnd dips 2° to 3° to the northwest. lt has 
been worked for a dist,uwe of 450 feet hy an open cut which has a maxi-
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mum "idth of 30 feet and a maximum depth of 50 feet. At present 
the ore is exposed at two points near the middle and upper end of the 
workings. At the upper exposure, the vein has a width of about four · 
feet. The or1:: contains stringers oE porphyry and appears to pinch 
out in that direction. Near the middle of the workingi,, the vein is 10 
feet mde, and consists of nearly solid ore. J n general the width of the 
ore appears to have been about 10 feet. Although its lower limits have 
not been determined, it is reported to pinch with depth. 1'his vein is 
reported to have been abandoned because of the high percentage of 
sulphur in the ore. 

The deposit at the north hasc of the mountain was discoYered in 
] 888 by diamond drilling. Bight holes were put down, six of which 
show ore. The distribution of the drill holes is shown on the accompany­
ing topographic sketch, Plate XXT. Those showing ore are shown on 
the same Plate. Fig. 2. The cross-section shows the thickness of the 
materials penetrated, the relatiYe position of tl1e more important ore 
horizons, and the grade of the ore. ln each case, after passing through 
from 270 to 310 feet of Bo1111eterre limestone, whirh became sandy and 
eonglomeratic near its base, the drill entered soft, decomposed porphyry 
which graded downward into hard, fresh porphyry. containing scams 
of iron ore. ThC'sc SC'ams vary from a few inches to J 7 feet in thickness 
and occur at depths ra11ging from 546 to 775 feet. 

);.\'lTl{E OF THE om,;. 

The ore as exposed in thC' open cuts near the crest of tlie moun­
tain, consists chiefly of dull hluc to black specular hematite with which 
is mixed more or less magnetite so that it is commonly magnetic, much 
of it strongly so. In textnrr, it is, for the most part, very coarsely 
crystalline but is, in part, fincl.v crystalline to granular. l\[uch of it is 
thinly Jamellar to micaceons with single faces an inch or more across. 
Where the ore was associated with the decomposed porphyT'Y, it is 
reported to ha\'e been soft like the conglomerate ore at lron l\Ionntain 
and Pilot Knob. 

The coarsely crystalline textnre and magnetic properties of the ore 
are characteristics by which it may be readily distinguished from other 
1\Iissouri ores. 

The chief mineral impurities arc quartz, kaolin. and pyrite. Quartz 
occurs as small crystals lining cavities and as small, irregular aggregates 
scattered through the ore. Kaolin occurs in thin films a.nd patches, and 
is usually some shade of pink, red, or green. It grades into a light 
flesh colored porphyry of which it is probably a decomposition product. 
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Pyrite is not generally present, but is abundant in some of the ore. 
It occurs as crystals lining cavities and embedded in the ore. The 
quartz, pyrite, and ore appear to be contemporaneous deposits. 

In chemical composition the ore is a bessemer grade of hematite 
which both Schmidt and Nason accord first rank among the :Missouri 
ores. Shipment analyses are not available, but the following complete 
and partial analyses are representative of the ore produced at 'this 
property: 

Iron .......... . ... . 
Phosphorus ... .. .. . 
Silica ......... .... . 
Sulpt1ur ........ . .. . 
Ferric Iron .. 
Ferrous iron ....... . 
Alumina . ....... . .. . 
Limo ....... . 
Magnesia .......... . 
:M:anganese .. . ... . . . 
Copper ............ . 
Phosphoric acid .... . 
Potassium ........ . . 
Sodium ........... . 
Carbon dioxide ..... . 
Carbon ..... ..... . 
Combined water .... . 

TABLE NO. XXIII. 

1 2 3 4 5 6 

65.63% 
0.013 
3.19 
0.077 

91.69 
1. 77 
1.37 
0.43 
0.10 

trace 
trace 

0.029 
0 . 11 
0.05 
0.09 
0 . 01 
1.00 

64.31% 
0.017 
6.76 
0.00 

88.56 
2.97 
1.55 
0.35 
0.04 
0.00. 

trace 
0.039 

66.52% 67.69% 66.63% 61.48% 
0.011 0.014 0.017 0.010 
5.15 . . . . .. ...... 5.65 
0.00 0.00 0.00 0.560 

94.84 96.70 ......... ' .......... 
1.80 .......... · ·· ······ . .. . . .... .. 

...... ........ ...... ····· ·····!··· 
0.37 

0.025 0.032 0.038 .. . 

:::::::::: :::::::::: ............ . ::::::r: ::::::: 
: :::: ::::: ::: :: :::: : :::::: :::: ::::::: :: :1::: :::: ::: 

Analysis No. 1, Tenth Census Rept., vol. XV, p. 591; ore from north cut. 
Analyses Nos. 2 to 5 inclusive; Missouri Geol. Survey Rept., 1872, p. 62. 
No. 2, average sample of slightly magnetic ore from lower part of middle vein, 

about 80 feet below the outcrop. 
No. 3, average sample or magnetic ore from upper portion of middle vein. 
No. 4, soft, friable, slightly magnetic ore from lower part of middle vein. 
No. 5, hard, black, strongly ma.gnctic ore from north vein. 
No. 6, average sample of stock pile of sulphurous ore at north cut. 

The ore drilled at the north base of the mountain is nearly black 
m color and strongly magnetic and in some cases soft and partly de­
composed. It is high in sulphur, due to the presence of pyrite, and in 
this respect resembles more particularly the ore occurring in the north 
vein described above. 

Analyses of average samples taken every six inches through the 
larger seams show iron ranging from 27.10,% to 51.8,;t, sulphur, from 
0.027,% to 0.269%, and phosphorous, from 0.025% to 0.451%. 

The ore varies considerably in composition in different parts of the 
same seam. Samples taken from hole No. 30 at depths ranging from 
600 to 617 feet show the following analyses: 
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Depth. 

600 to 609 ............................ • . -I 
600 to 605 ............... . .............. . 
617 ...... .. ... ....•......•............ . . 

I 

Iron. 

47.45 
55.55 
64.72 

Silica. Phos. I Sulphur. 

28.80 ............... ... . . 
.. .. .. .. .. 0 . 086 ......... . 

3.74 

From hole No. 34 the following analyses were made at the depth 
indicated: 

Depth. Iron. Silica. I Phos. Sulphur. 

680 .... • . ... . .. . ....... . ................ 36.72 41.82 0 . 139 0 . 364 
43.54 30.64 0.466 0.193 

53.41 l 18.39 0.188 0.419 
39.48 36.26 0.169 0.408 

688................ . .. . ... . .. . 
692 ... ...... . ... . .. . ................... . 
704 ... .. • ... ......... • . ................. 

ORE RESERVES. 

From the appearance of the old cuts, it is evident that the veins 
pinched and swelled to such an extent as to make mining difficult. It 
is probable that they were not followed to their limits and that there is 
still some ore to be had at greater depths. 

When the deposit was first opened, considerable boulder ore was 
obtained from the surface clay directly below the large cut on the west 
side of the mountain. The possibility of a future ore supply from this 
source is, however, very small. The surface of the mountain is exceed­
ingly rough, and the residuum is generally thin and barren. Near the 
foot of the mountain the residuum is thicker but test pits and drill 
holes, in all cases, have failed to show it to be ore bearing. The principal 
source of a future ore supply appears to lie in the deposit drilled at 
the north base of the mountain. 

The ore encountered in holes No. 36 and No. 40 was either too thin 
or too low grade to be worked. Holes Nos. 30, 34, 37, and 38, located 
about 195 feet apart, show an average of 18V:! feet of ore, which runs 
47.02% iron, 0.176% sulphur, and 0.29% phosphorus. Assuming that the 
ore horizons shown in the several holes are co-extensive, grading laterally 
into each other, and that the two horizons in hole No. 30 join to form the 
single horizon in holes No. 34 and No. 37, and figuring that each hole suc­
cessfully prospects an area 195 feet square, the ore body would contain 
2,813,850 cubic feet, Ol' approximately 300,000 tons. It is, J1owever, 
possible that the ore in each hole may r epresent independent veins, rel­
atively thin but dipping at high angles like those cutting the top of 
the mountain. If such should prove to be the case, the aboYc estimate 
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would not hold. In the absence of banding or bedded structure in this 
ore, it is not possible to detect the pitch of the veins except by close 
drilling and painstaking analysis of the records. Only when the manner 
of occurrence is definitely determined, can more specific deductions be 
made. Although the drill records indicate a deposit o.f considerable 
size, the depth at which the ore occurs probably precludes its develop­
ment at the present time. 

As shown in Plate XXI, the drilling coYers a comparatively small 
area and the extent of the ore body has not been fully outlined. 

CEDAR HILL :i'.Il)JE. 

This mine, located about one mile northwest of Pilot Knob, is situ­
ated near the crest of the ,rest slope of Cedar Ilill, Sec. 30, T. 34 N., R. 
4 E. It was opened in 1872 and during a short period of operation pro­
duced about 25,000 tons of ore. 

The surface geology at Cedar Hill is similar to that of the porphyry 
hills in general, except that in the Yieinity of the mine, the red porphyry 
gives place to one of a decided bluish tint. Jn the immediate Yicinity of 
the ore the porphyry is distinctly brecciated. 

According to Schmidt, the ore occurred in two roughly parallel 
Yeins, one to four feet in width, which outcropped £or a distance of about 
100 feet in a northwest-southeast direction. 

Developments consist of an irregularly sl1aped pit ahout 150 feet 
long by 75 feet wide. nearly enclosing a horse of brecciated porphyry. 
At the time it was Yisited, the mine was flooded so that only the upper 
portion of the pit could be seen. It is reported that at the south end 
of the mine Hn incline has been driYen 50 feet or more on the dip of the 
ore which is approximately 20°, S. 45° W. 

According to Prof. W. B. Potter, the ore body is not marked by 
persistence in direction, nniformity in dimension, or clear separation 
from the porphyr)', but from the large body worked out, it appears to 
taper away in all directions, so that at present onl:,r small bunches and 
irregular streaks of ore are visible in the face. 

Three diamond drill holes which were put down upon the hill at 
points indicated by the map, (Plate XIII), showed no ore. Drill hole No. 

31 in the valley at the foot of Cedar Hill, according to the drillers hand 
book, showed the following record : 
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From To I Thickness. 
I 

Formation. 

Feet. Inches. Feet. Inches. Feet. Inches. 
0 17 17 Clay. 

17 55 7 38 7 Limestone. 
55 7 75 7 20 Decomposed, shaley limestone. 
75 7 139 2 63 7 Lime and sand. 

139 2 333 6 194 4 Porphyry. 
333 6 412 78 6 Porphyry (Water at 336 feet, 6 inches). 
412 420 10 8 10 Specks of ore in porphyry. 
420 10 423 10 a Ore. 
423 10 450 26 2 Specks of ore in porphyry. 
450 454 3 4 3 Mixed oro. 
45-l 3 501 10 47 7 Porphyry (hard). 
501 lO 506 2 4 4 :.\lixed ore. 
506 2 563 56 10 Porphyry. 

In physical characteristics and manner of occurrence, the ore at 
Cedar HiJl is essentially like that at Pilot Knob. '!'here is the same 
brecciated porphyry in the foot wall, tl1~ same irregular gradational 
contact between the ore and the foot wall_, and the same fine grain, thin 
lamination, and close jointing in the ore. Also the same absence of all 
magnetism and such minerals as amphibole, apatite, and secondary 
quartz, as in the Pilot Knob deposit. Barium sulphate occurs cementing 
joints. Near the north end of the cut, there is a nearly vertical twelve­
inch dike of red, jaspery ore which cuts directly across the strike of the 
ore seams as if intruded into the enclosing porphyry breccia. 

An avel'age sample of Cedar Hill ore taken by Raphael "Pnmpelly 
from all parts of the mine showed on analysis, 65.47;/ iron, 5.62~: insol­
uble matter, 0.039% Phos., and 0.000 Sul. 

RUSSET,L :.\IOU~TATN 1\IINE. 

~rhis mine, located four miles west of Ironton, is situated 011 the 
upper northeast slope of Russell ~fountain in the S. W. 14, Sec. 3, T. 33 N, 
R. 3 E., Iron Co. It was opened during the early 70's, and is reported to 
have produced about 3000 tons of ore. The ore occurs in a single 
irregular seam which strikes nearly east and west with the slope of the 
hill and dips 30° or more to the south. The thickness of the s<>am could 
not be obserYed but is reported to be approximately six feet. 

Developments consist of a series of shallow, open cuts which extend 
about 400 feet along the strike of the seam and vary from 15 to 20 feet 
in width. From these cuts seYeral sl1ort inclines have been sunk upon 
the clip. 

The ore is tine grained, thinly laminated hematite which breaks 
readily along nearly Yertical joints and rC'sembles in many respects that 
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at Cedar Hill and Pilot Knob. It is underlain by brecciated porphyry 
which grades upward into the thinly banded ore, and is overlain by a 
coarse grained, dark green porphyry, through which is disseminated 
finely crystalline hematite. There is no coarse grained ore like that at 
Iron Mountain and Shepherd Mountain, and no evidence of sulphides, 
apatite, tremolite, or secondary quartz, nor is the ore magnetic. Occa­
sional partings in the ore and associated rocks show faces coated with 
micaceous hematite which has a texture somewhat coarser than the ore. 

ORIGIN OF THE SPECULAR HEMATITES IN PORPHYRY. 

EARLIER THEORIES. 

Like others of his time, Whitney'", in 1854, assigned an eruptive 
origin to these ores, believing them to have been injected into the 
porphyry under pressure in much the same manner as were the green­
stones. 

Schmidt**, in the report of 1872, considered the bedded ores at 
Pilot Knob to have been formed by the replacement of stratified por­
phyry by iron oxide deposited from chalybeate waters, and those oc­
curring in irregular veins, as at Iron Mountain, to have been formed 
by the filling of fissures, which were probably caused by the contrac­
tion of the porphyry due to cooling. 

Nason***, in the report of 1892, advocated a sedimentary origin 
for the Pilot Knob beds but agreed with Schmidt in the belief that 
the vein ores were deposited in the fissures through the agency of 
surface waters. The fissues, however, he regarded as having been 
formed either by the expansion of the porphyry due to the hydration 
of anhydrous minerals or by folding. He conceived the Pilot Knob 
ore beds and associated ''conglomerates'' to have been deposited in 
an arm of the sea between high porphyry hills, the weathering of 
which supplied the rock making materials. Through subsequent ele­
vation and differential erosion, the iron bearing formation became the 
highest portion of the ,area, forming the extreme top of Pilot Knob. 

Kemp** 0
, who visited the district in 1888, concludes that "it is 

not improbable that the Pilot Knob or.es originated in the saturation 
and more or less complete replacement of tufaceous layers by in­
filtering iron oxide.'' 

*Whitney, J. D .. Metallic Wealth of the United Staies: 1854, p. 433 . 
.. Schmidt, A., Iron ores of Missouri: :Missouri Geo!. Survey, 1872, p. 98. 
***Nason, F. L .. Iron ores of :Vlissouri: ::\1issouri Geo!. Survey, vol. 2, 1892, pp. 50-65. 
****Kemp, J. F., Ore deposits of the U. S.: 1893, p. 118. 
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PROPOSED THEORY. 

The specular hematites in porphyry, though differing radically in 
character and mode of occunence, are believed to belong to a general 
class which owes its origin more or less directly to some form of 
igneous action, and that in the large district underlain by igneous 
rocks the relatively small area characterized by the ore deposits, most 
of which lie within a radius of five miles of Pilot Knob, represents a 
special geologic province in which specular hematite was deposited. 

The ores, in general, are regarded as having been deposited from hot, 
iron-bearing solutions as an after effect of the porphyry .extrusion, 
the solutions coming from the porphyry itself or from a source com­
mon to that of the porphyry. That at Shepherd Mountain is very 
largely a filling of stretch fissures due to the cooling and consolidation 
of the porphyry; that at Iron Mountain is in part fissure filling, but 
mor.e largely a replacement of the porphyry; while that interstratified 
with porphyry breccia, as at Pilot Knob, Cedar Hill, and Russell 
Mountain, represents the more or less complete replacement and in­
filtration of stratified tufaceous beds by iron oxide. 

As regards the or.cs at Iron Mountain and Shepherd Mountain, 
the proposed theory is in accord with Schmidt, and Nason, in so far 
as fissure filling is advocated, but differs materially as regards the 
replacement of porphyry by iron oxide and in the nature and source 
of the iron bearing solutions. In so far as Pilot Kuob ore is con­
sidered to have replaced stratified, tufaceous beds, the proposed 
theory is practically in accord with Schmidt, and Kemp, differing from 
Schmidt mainly in the character of the beds replac.ed and in the nature 
and source of the iron-bearing solutions, Kemp does not specify the 
nature and source of the solutions. With Nason 's theory of direct 
deposition as a sediment, consisting of detrital material derived from 
the weathering of the adjacent hills, there is no point in common ex­
cept as regards the stratification of a part of the rock which lrns been 
replaced. 

The .evidence of the action of hot, deep-seated solutions at Iron 
l\fountain lies mainly in the fact that the ore was deposited between 
periods of vulcanism as indicated by the greenstone dike cutting the 
ore at Little Mountain and in the abundant development of such 
minerals as tremolite and apatite with smaller quantities of magnetite, 
which are so characteristic of deposits formed elsewhere by solutions 
accompanying igneous action. While it would be possible to have 
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had these minerals produced as an effect of the greenstone intrusion, 
there is no indication that they were thus formed. 

The evidence of deposition from hot solutions at Shepherd Moun­
tain lies mainly in the coarsely crystalline nature of the ore which is 
chiefly mar1.itc altered from magnetite, of which the deposit was 
originally Yery largely composed. The evidence of the action of 
similar solutions at Pilot ·Knob lies chiefly in its geologic association 
and general similarity to the Iron :Ufountain and Shepherd }fountain 
deposits. Since the associated rocks in each locality are essentially 
the same, the absence at Shepherd l\Iountain and Pilot Knob of 
tremolite and apatite, so abundant at Iron }\fountain, also the vary­
ing abundance of magnetite in the several deposits, is attributed to 
a difference in the composition and temperature of the solutions, 
rather than to a differcncP in source. .Although the Pilot Knob ore 
is not appreciably magnetic, thin seetions disclose the presence of 
martite throughout much of it. The occurrence of some magnetite 
cementing fissures in the overlying breccia may also be indicative of 
the action of hot solutions. 

The main objection to dPposition .from iron-bearing solutions 
having a deep-seated soul'ce is that the porphyry throughout the St. 
Praneois ::\fountain district, being Y,ery much the same in mineral 
composition and in general much fissured due to consolidation and 
faulting, might be expected to be much mo1·e generally iron bearing. 
This objection, howe\'er, applies equally \\·ell to deposition from solu­
tions of a meteoric source for the localization of ,Yhich there is at 
present no apparent reason. In the proposed theory, the localization 
of the deposits is attributed to conditions analogous to those resulting 
in the frequent loealization of certain rare igneous rocks to limited 
geologic provinces. 

The eYidence of extensfre replacement of porphyry by iron oxide 
at Iron Mountain is indicated by the relation of the two materials. 
Jn many places large and small masses of porphyry were observed to 
be completel:'· enclosed by ore, as shom1 in Fig. 2, and the gradation 
of the ore through tremolite into porphyry is frequent, although the 
contacts are generally sharp. :.\[ost of the ore exposed in the faces of 
the old cuts occurs in irregular masses and seams, the greater dimen­
sions of which haYc a prevailingly nearly horizontal position and con­
form to the rough flmy bedding in the porphyry, see Fig. 2. They 
do not resemble, in any essential particular, a filling of stretch fissures 
of the usual form. It is true that the main veins at both Big and Little 
)fountains ,verc steeply inclined. However, that at Big 1\Iountain 
occurred in the form of a great inverted "U," the limbs of which 
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tapered with depth, with frequent branches radiating into the sur­
rounding porphyry. 'rl1e deposit at Little Mountain was decidedly 
circular in form and appears to have ended abruptly at the bottom of 
the op.en pit, having retained a width of approximately 40 feet 
throughout its depth. 

The evidence of :fissure filling is confined chiefly to the small, 
nearly vertical ore veins in which comb structures, formed by large 
crystals of apatite, arc common. It is probable that most of the larger 
ore masses represent the replacement of porphyry along Jines of fissure; 
the smaller, replacement along bedding planes. 

'l'he eYents leading up to the development and present form of 
the ore deposit at Iron Mountain may be summarized as follows: 

(1) Extrusion 0£ the porphyry followed by fissuring and joint­
ing dne to shrinkage as a result of cooling and eonsoliclation. 

(2) Entrance of hot, iron-bearing solutions thl'ough fissures in 
the porphyry depositing ore in part as fissure :filling hut chiefly as a 
replacement of the porphyry. Quartz, amphibole and apatite were 
deposited with the iron. 

(3) Erosion of the porphyry developing mountains having con­
siderable relief. The ore was exposed and partly eroded, forming 
detrital or talus deposits below the outcrops. This was accompanied 
by the decomposition of porphyry and the leaching of the accessory 
minerals, particularly the apatitr, from the cletrital ores. During 
the early part of this period, the ore at Little }fountain was intruded 
!Jy gr.ecnstonc. 

( 4) Deposition of the Cambrian sedimrnts o,·er thr entire area 
eonYerting the detrital ores into basal conglomerate and hul'ying the 
area to unknown depths. 

(5) Erosion of the sediments and the further decomposition of 
the porphyry accompanied by the breaking do\\'n of thr eonglomcrate 
and vein ores to form the surface boulder Ol'e ,Y11ich fonnedy com­
pletely coYered the surface of the mountain. 

Except in a few minor details the ennts leading to the formation 
and present condition of the deposit at Rhepherc1 }lonntain are essen­
tially like those outlined for Iron :Mountain. The action at Shepherd 
}fountain, however, was more Ja1·gely fissure filling than repla<"emcnt. 
'rhe ore was deposited chiefly as magnetite without tremolite and 
apatite, but with considerable iron sulphide. Deposits of pre-Cam­
brian detrital ore we1·e probably formed lint none haYe so far heeu 
discoYered. 
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The evidence indicating that the ore at Pilot Knob is not an 
original deposit but is due to replacement is essentially as follows: 

(1) The ore beds grade both along the strike and the dip into 
£erruginous porphyry breccia. 

(2) Thin sections show the hematite and the included igneous 
materials in relations which indicate the partial replacement of the 
latter by the iron oxide. See Figs. 1 to 4, Plate XX. 

(3) The ore has the same structures and texture as the tufa­
ceous materials. 

(4) Small tabular crystals of hematite occur lining cavities and 
joints in the porphyry breccias, indicating deposition from solution. 

(5) The ore in the breccia is confined v.ery largely to the matrix 
which consists of the finer volcanic materials that have cooled under 
greatest stress. 

The evidence favoring a pyroclastic rather than a sedimentary 
origin for the original beds is in the main as follows: 

(1) Other than the ]1ematite and the barite, which are secondary, 
the rocks consist entirely of porphyritic and felsitic materials. 

(2) 'l'he fragments of the breccia are for the most part exceed­
ingly angular showing no evidence of rounding by wave action. No 
sand is present, though quartz is common in the larger fragments. 

(3) The banding and jointing in the beds are similar to those 
in volcanic tuffs and breccias in other regions. 

(4) The bedding in the ore is conformable to the flow bedding 
in the underlying porphyry breccia with no intervening conglomerate. 

(5) The coarser porphyry breccia which lies conformably upon 
the ore beds shows no evidence of the sorting effect of water. 

(6) The stratified beds grade along the bedding through breccia 
into massive and but slightly brecciated porphyry. 

(7) If the breccia were a true conglomerate the iron ore would 
be expected to occur as pebbles as well as in the matrix and the order 
of succession in the iron bearing formation would naturally be re­
versed, the conglomerate forming the base instead of the top of the 
series. 

The chief evidence of the sedimentary character of the formation 
lies in the thin lamination of the ore beds and in the occurrence of 
ripple marks and rain drop prints near their base. These structures, 
however, also characterize certain stratified volcanic tuffs and there­
for.e cannot be accepted in this case as determinative evidence of sedi­
mentation. 

The difference in the amount of decomposition at Pilot Knob and 
at Iron Mountain and Shephet·d Mountain is more apparent than ' 
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true. The porphyritic materials associated with the Pilot Knob ore 
all show more or less decomposition, particularly in the coarser brec­
cias. The action here has been largely one of r eplacement and in­
duration of the original rock, giving it greater power to resist ordi­
nary weathering. How.ever, outside of the ore bearing beds, as in 
the foot-wall porphyry, decomposition and weathering appear to have 
been more rapid than common, especially on the north slope. The 
large accumulation of conglomerate ore indicates the extensive under­
cutting of the iron-bearing formation through the decomposition of 
the ~derlying rocks. 

'rhe events leading up to the development and present form of 
the ore deposit at Pilot Knob may be outlined as follows : 

(1) Extrusion of the porphyry followed closely-that is, with­
out any appreciable erosion interval-by the accumulation of the 
stratified tuffs and volcanic breccia which were in turn succeeded by 
additional porphyry flows of considerable thickness. 

(2) Fissuring of the porphyry due to cooling and consolidation, 
permitting the entrance of hot, iron-bearing solutions; the more or 
less complete replacement of the tuffaceous layers and the finer in­
gredients of the breccias by iron oxide. The vein deposits on the 
northwest slope of Pilot Knob and at Shepherd Mountain are prob­
ably closely related to the fissures through which the solutions gained 
access to the tuffaceous and brecciated materials. 

(3) Elevation and folding of the region, accompanied by the 
erosion of the pre-Cambrian land surface to nearly its present out­
lines; undercutting of the north end of the Pilot Knob ore beds 
which from t ime to time broke down forming the detrital or talus 
deposit on the north slope. 

( 4) Depression of the region below sea level, near the beginning 
of Middle Cambrian time, accompanied by the deposition of all the 
formations of the Cambrian above the La:\Iotte sandstone, burying 
Pilot Knob and the adjacent hills to an unknown depth. 

(5) Re-elevation and erosion of the sediments, resulting in the 
re-exhuming of the pre-Cambrian land forms, anu the farther break­
ing down of the original ore beds and the pre-Cambrian detrital ore, 
to form the surface bouluer ores found on the north slope of the 

Knob. 
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BEARING OF THE THEORY OF ORIGIN UPON FURTHER EX­
PLORATION. 

1£ the proposed theory of the origin of the ores is correct, there 
are certain reasonable inferences to be drawn as to the depth, shape, 
and distribution of the various deposits. If the ore bodies at lron 
Mountain represents both :fissure fiilling and porphyry replacement, it 

. may be inferred that they will be more or less irregular in shape, and 
that nothing definite can be predicted regarding their character with 
depth. While the main veins at Big l\Iountain ,Yere found to taper 
rapidly with depth, diamond drilling at Little :Mountain has disclosed 
the occurrence of numerous sma 11er veins to a depth of 308 feet be­
low the bottom of the deepest workings. The drill in this case 
stopped in 8 feet of barren porphyry below which there is good rea­
son to suspect the occuncncc o E other veins of ores. I£ the fissures 
containing the iron ore at Shepherd l\Ionntain are true stretch :fissures 
produced by the consolidation of the porphyry it may be inferred that 
they will extend to considerable depth without much change in char­
acter, this being determined by the d(•pth to which fissuring had oc­
curred at the time of. the extrnsion of the ore hearing solutions. The 
possible depths to which these veins may be found is well sho"'ll by 
the diamond drilling in the vallry at the north base of this mountain. 
Ilole No. 36 encountered vein ores at a depth of 775 feet, which is 
about 175 feet A. T., while the large vein, that wa'l "·orkecl at the top 
of the mountain, outcropped 8t an eleYation of about 1600 feet A. 
T. Disregarding the amount of erosion of the outeropping ore, this 
difference in elevation gi n•s the Yeins a known Yertical range of 1423 
feet. 

If the bedded drposits represPnt the replacement of a volcanic 
tuff, it may be inferred that the several occurrences of ores of this 
type do not necessarily represent the remnants of what was originally 
a continuous ore body, the intervening portions of which have been 
S\l"ept a,ray by erosion, but that eaeh showing represents au individual 
rleposit which, so far as it is possible to determine, may be entirely 
unrelated to any other except in that tl1ey may all be aifributcd to a 
common period of vulcanism. 

If the ore bearing solutions have had a deep-seated source, clue to 
special geologic conditions within the known ore bearing district, it 
may be inferred that further prospecting should be confined to that 
disfrict and particularly to those areas intenening or immediately 
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adjacent to the known deposits. The chances for the discovery of 
unknown deposits is illustrated by the results of the drilling at the 
north base of Shepherd l\[ountain, where six out of eight holes cut 
ore of wl1ich there was absolutely no surface indication. Drill hole 
No. 42, at the west base of Buzzard )fountain, after passing through 
130 feet of surface clay and boulders and nearly 300 feet of limestone, 
encountered 52 feet of hard, clay-rock and ore-conglomerate aboYC the 
solid porphyry. At a depth of 394 feet, the drill core contained seven 
feet and four inches of mixed ore and porphyry, w·hich, however, is 
reported to be too lean to justify deYelopment. In the light of the 
results of the drilling aboYe referred to, it would appear probable 
and altogether possible that other commercial deposits of specular 
hematite may lie within tl1e area adjacent to those already known. 

G-10 



CHAPTER VIII. 
IRON ORES OF THE CARBONIFEROUS AND 

SILURIAN. 

HEMATITES OF THE CARBONIFEROUS. 

Distribution: Bedded deposits of red hematite occur in the Lower 
Coal Measures in the area bordering the northern and northwestern 
portions of the Ozark plateau, including Lincoln; Warren, :Montgomery, 
Callaway, Franklin, Cooper, and Henry counties. These ores are per­
haps best developed in Callaway county where seven occurrences have 
been noted. With the exception of one near New Bloomfield, Callaway 
county, and one near Gerald, Franklin county, the deposits are 
undeveloped and very little is known concerning their extent. 

Manner of Occurrence: 'l'he deposits have been observed chiefly in 
the Cherokee formation in which they occur at different horizons. They 
are best developed at or near the contact between the Cherokee sandstone 
and conglomerate and the Burlington limestone. The ore varies in 
thickness, although locally the beds may be fairly persistent over a con­
siderable area. A.t the Dunn property, near New Bloomfield, Callaway 
county, the ore is reported to have a thickness of seven feet, and to 
extend over an area of approximately 20 acres. It is overlain by con­
glomeratic sandstone, and underlain by Burlington limestone. A.t the 
Kleinsorde tract, near Gerald, Franklin county, the ore has a thickness 
of two feet, and is interbedded with Cherokee sandstone near the uncon­
formable contact of that formation with the Jefferson City dolomite. 
The lateral extent of the deposit has not been determined, but probably 
does not exceed one or two acres. In Lincoln, Cooper, and Monroe 
counties the deposits occur as residual ore embedded in the surface 
clays which overlie the 1\Iississippian limestones. In the vicinity of 
Calhoun, Henry county, the ore occurs in lenticular masses in Cherokee 
sandstone into which it grades. In the lower portion of the Pleasanton 
formation there is a rather persistent shale horizon known as the '' red 
bed," which has a thickness of from 5 to 20 feet, and extends from 
Lafayette county to the Iowa state line. This shale is highly ferruginous 

(HG) 
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and contains nodules of hematite, which in places are abund:J,nt, especial­
ly in northern Carroll and southern Livingston counties. 

Types of Ore: The ore consists of red and blue hematites of which 
there are several varieties. The most characteristic of these are: (1) 
soft red hematite having an earthy texture and a dull velvety luster on 
a fresh fracture, (2) hard, blnish gray hematite in the form of nodules 
or concretions, having a dense, fine-grained texture, and breaking with 
a conchoidal, splintery fracture, (3) soft, red, argillaceou.s hematite, 
having a thinly laminated shaly structue by virtue of which it splits 
readily into thin plates. 

The soft, earthy variety is most common. It usually forms the 
matrix in which the hard nodular ore is enclosed. According to Schmidt* 
it sometimes encloses spathic iron ore, also spirifers and other fossils. 
The argillaceous ore is common to the deposits in Franklin county to 
which it appears to be confined. It is distinctly stratified. 'rhe hard, 
concretionary ore is often thinly laminated, imitating the structures of 
concretionary chert. The ore contains no secondary minerals. :Much of 
it shows no impurities of any kind, but some of it is sandy and grades 
along the bedding into ferruginous sandstone. . The argillaceous ore of 
Franklin county is both sandy and shaly, and varies greatly in character 
from place to place. 

In certain localities highly ferruginous sandstone of a deep red 
color is common in the lower Cherokee. It closely resembles ore but is 
usually too silicious to be of commercial value. 

Chemical Composition : No shipments having been made from this 
type of deposit, commercial analyses are not available. The following 
analyses, which were made by this department, are of typical samples 
of the several varieties of ore described above: 

z Com-
.0 Variety. Iron. Silica. Phos. Sul. bincd Mois-
: water. ture. 

1 Soft, ca.rthy, red hematite . . ........ . 58.G9 6.26 0.018 ... .. .. 3.22 0.68 
2 Hard, nodular, red hematite ..... 56.93 8 .20 0.049 . ...... 2.23 0 20 
3 Sor~. argillaceous, red hematite .. . ... 50 . 08 13.16 trace 0.170 3.60 0.45 

*Schmidt, A., Iron ores of Missouri: Mo. Geo!. Survey, 1872, Pt. l, p. 85. 
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CARBONATE ORES OF THE CARBONIFEROUS. 

Carbonate of iron has frequently been noted in the m·ea underlain 
by the Carboniferous or Coal l\Ieasures, but not in commercial quantities. 
lt occurs chiefly in the Lower Coal Measures, and is interstratified with 
shale, limestone, and sandstone. Usually the beds are not over two feet 
thick, a.nd occur at depths too great to permit of tl1eir exploitation. 

The following section* on Clear -creek about five miles southwest of 
Knob Noster. Johnson county. indicates the t?pical occurrence of these 
deposits: 

1 foot black shale. 
3 .feet shales. 
6 feet sandstone. 
4 feet sandy shales with some beds of iron carbonate. 
1 foot iron carbonate. 
1 foot clay shales. 
1 foot iron carbonate. 
Similar outcrops occur throughout the eastern portion of Johnson 

county. 
In a shaft sunk in coal at New Cambria, :\Iacon county. carbonate of 

iron was encountered at a depth of.130 feet. The beds are interstratified 
,rith chert and limestone, and arc not of sufficient thickness to he of com­
mercial value. Similar beds have been encountered in drill holes in the 
Bevier coal field. Due to its gray color. the carbonate is frequently 
mistaken for limestone, and it is probable that it occurs in greater abun­
dance in this area than has been observed. :\Todules of clay iron stone, 
emhedded in shale, occur frequently in the "Cpper Coal ::\Ieasures. 

Although the carbonate of iron is comparatively aln1ndant through­
out the area underlain by the Coal l\fe11sures, tl1e deposits are not of 
suffici('nt extent to he utilized under present conditions. 

RED OOLITIC HEMATITE OF THE SILURIAN. 

In a deep drill hole put down at Forest City. Holt county; four 
feet of low grade, fossiliferous. oolitic red hematite were encountered at 
a depth of ahout l 885 feet. The ore occurs in a single bed ,rhich is 
directly oYerlain and underlain by sliale as shown in the following sec­
tion: 

*Broadhead. G. C .. Geology of northwestern :\Ussouri: :'.\lo. Geo!. Surve~-. 1872. Pl. 
Il. p. 20G. 
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Limestone, depth 1.843 feet. 
Dark blue, platy shale. fossiliferous and pyritiferous. 
Bluish gray, t.llinly laminated, calcareous shale; pyritifcrous and fossiliferous. 
Bro,vn ish black, slightly sandy shale, with a granular, oolitic texture; slightly 

calcareous. 
Bluish green, slightly sandy shale, platy, ancl fossiliferous. 
Purple shales. thinly laminated: in lower few feet arc a few thin. hrownisl1 

black, bituminous. oolitic streaks of less than aµ inch in thickness. 
Red, oolitic hematite; fossiliferous. 
Red. earthy, argillaceous hematite. 
Light green, slightly sanely shale. 
Bluish green shat(', with a few thin beds of l im('stone 6 f('et above the base. 
Dunn colored, calcareous. fossiliferous shale. 
Dark, bluish green, calcareous shale. 
Limestone, 

The ore consists almost entirely of small flattened granules about 
the size of flax seed (1/20 inch in diilmeter ) , through "·hich are scattered 
fragments of fossils which usually lie nearly parallel to t lw bedding. Jt 
is well cemented fmd fairly hard tut, due to thin, shaly partings, breaks 
readily along numerous bedding planes. 

The ore is lo,Y in iron, and high in both sulphur and phosphorous. 
An average sample taken at intervals of t wo to three inches throughout 
the bed ran 41.87% iron, 8.76% silica, 0.3.J.4;1 Phos., 0.451 ;-6 Sul., 10.77[6 
combined water. and 0.261 moisture. 

Tl1e ore is not kno,\·n to outcrop, and eYen were it merchantable, its 
great depth would render it unavailahle. 



CHAPTER IX. 
DESCRIPTIONS OF KNOWN DEPOSITS OF IRON 

ORE. 

In this chapter the known deposits of iron ore are described under 
the head of counties which are arranged alphabetically. Under each 
county the descriptions are also arragned alphabetically according to the 
various types of ore which are given the following sequence : 

(1) Specular hematite in porphyry. 
(2) Red hematite of the Carboniferous. 
( 3) Hematites of the filled sinks. 
(4) Secondary limonite. 
(5) Primary limonite. 
Of the 642 properties described in this report 448 were examined 

during the present investigation; the remaining descriptions arc in­
corporated from the text of earlier Survey reports including a few taken 
from the Tenth Census. The examinations have heen made at various 
times by different members of the Survey staff and in order to indicate 
by whom the examination was made and the date at which the work was 
done, the descriptions are signed as follows: G. W. Cl'ane=(C.-1910), 
V. H. Hughes= (H.-1910), J. W. Bodman = (B.-1910), Wallace Lee= 
(W. L.-1910), F. L. Nason= (N.-1892), E. H. Lonsdale= (L.-1892), 
P. N. l\foore = (:M.-1873), and A. Schmidt= (S.-1872). In a few in­
stances the source of information has been other than the above, in which 
case the authority is noted in the body of the descriptive matter. 

An endeavor has been made to describe each deposit as accurately 
as possible under the following heads: (1) name and address of the 
present owner; (2) location by township, range, section, and fractional 
section; (3) present state of development, including shipments; ( 4) 
geologic relations and occurrence of the ore; (5) type and general char­
acter or the ore, including analyses where available; (6) location with 
respect to transportation facilities. 

The geologic occurrence, distribution, and relative abundance of 
the several types of deposits as well as their relation to transportation 
facilities is shown on the accompanying state and county maps. 

(150) 
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The deposits under each county are numbered in rotation and, 
where accompanied by a county map, there is given an alphabetical list 
of all the deposits of each type of ore, bearing numbers to correspond 
with those heading the descriptions and those appearing on the county 
maps. 

BENTON COUNTY. 

The iron ore deposits of this county consist exclusively of sec­
ondary limonite which occurs in both the boulder and pipe form. The 
deposits are confined chiefly to the residuum which ov.erlies the J effer­
son City formation but occur also filling openings in the Burlington 
limestone. Outcrops of the underlying formations are numerous, in­
dicating that the residuum is thin. 

Mining operations have been confined to the Smith mine, located 
four miles west 0£ ·warsaw. This mine was opened in the early 70's 
and the ore was smelted at the Osage Iron ·works of Camden county. 
The amount 0£ ore mined is not known but probably did not exceed 
100 tons. 

SECONDARY LI1\IONITE. 

I: CARPENTER BANK. 

Sec. I2, T. 40 N., R. 21 W. 

Limonite covers the surface here over only a small area, of perhaps twenty 
feet in diameter, but is found scattered in less quantity in various other places 
on the same hill. There is no ore in the strata of the cut, it is found only in the 
soil covering the strata. Limestone is found under the surface loam and clayey 
sand, with white cher t, in a thin distinct layer. (S.-1872.) 

2. GRISSAM BANK. 

S. 0, Sec. 28, T. 40 N., R. 21 W. 

This prospect, located 60 miles southeast of Warsaw, consists of an outcrop 
of secondary limonite in the form of scattered boulders. It covers an area of half 
an acre on the southwest face of a hill bordering Turkey creek and is about roo 
feet above the stream level. Jefferson City dolomite outcrops at intervals on the 
hill slope from the base to a point just below the iron ore, indicating that the 
residuum at this place is relatively thin. 

The ore consists of rough pipes showing many pscudomorphs of marcasitc, 
some of which is still present in an unaltered state. It is slightly silicious due to 
inclusions of angular fragments of chert and a small amount of sand. (H.- 1910.) 

3- GUN BANK. 

Sec. 33, T. 40 N., R. 20 W. 

Here a large amount of surface limonite is s'Cattercd for a distance of fifty 
feet vertically and five hundred feet along the northern slope of a low, flat hill. 
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Two test-pits and numerous dr ill holes have been sunk, all of which struck the 
ore at a depth of four to six feet below the surface. The ore is of a good 
quality. (S.-1872 ) 

4. INDIAN CREEK BANK. 

Sa. 26, T .. p .\'., R. 21 TV. 

Here there is a hill about two hundred feet high . At the base and extending­
p robably twenty feet vert ically, is a horizontal limestone. Above this, on the 
western slope, the surface is covered with chert and pieces of Jimonite. At one 
place is a large boulder of many tons weight. It is partly formed of fine pipe-ore 
broken, and t he pieces cemented again by ore. Other pipe-ore is mi xed with the soil 
nea r by. Sandstone probably forms the top of the hi ll above the limestone. 

(S.- I8i2.) 

:MI LLER BANK. 

Owned b)• Chas . .llillcr, TV(lrsaw . • llo. 

S. 0, Sec. 8, T. 40 N., R. 23 W. 

This prospect, located fi\'e m iles west o f \Varsaw, consist s of an outcrop of 
secondar y Ji monite in t he form of boulders and fragments scattered over an 
area 40 feet wide by 6o feet long on the north face of a low hi ll. Small ex­
posures of Burlington limestone, occurring at intervals on the face of the hill, 
indicate that t h e mant le of residual m aterial is t h in . 

T h e ore occu rs ch iefly in th e form of pipes of small diameter but in part 
sho\\'S arborescen t structures. X o inclusions of sand o r cher t were obser \'ed 
and it is c\·ident that the ore is of excellent grade. However, t he scattered 
nature of t he outcrop, an d the th in ness of the r esiduu m, ind icate that the 
amount of ore is very limited. (H.- 1910.) 

6. RICHWOODS BAXK. 

Secs. 3 and J, T. 39 .V., R. 22 TV. 

The limonite here lies upon the \\'eStcrn slope, in a belt about ten yards 
wide, an d extending some two h undred feet up the hi ll. 

Above th e ore is a yellow sandstone. At t he foot of t he h ill, a few hun-
d red yards d istant from t h e deposit, is an outcrop of limeston e. (S.- 18i2.) 

7. SA)(DS BANK. 

Owned by rl . J. Sands, TVarsow, Mo. 

S. E. Y-i, Sec. 36, T . ./I X., R. 22 W. 

T his prospect, located 50 miles n ortheast of \Varsaw, consists of an 
ou tcrop of secondary limonite in the fo rm of boulders and fragm en ts strewn 
over the surface of an area 100 feet wide by 150 feet long. T h e outcrop is 
sit uated on the southwest slope of a h ill. Small ragged exposures of Jeffer ­
son City dolomite occu r im mediately to the no r th indicating a t hin blan ke t of 
r esidual materials. 

The ore occurs ch ieAy in the for m of pipes showing excellen t sulph ide 
pseudomorphs a nd in a nu mber of instances was observed to still retain a 
core of u naltered marcasite. Except fo r the s ulphide, t h e ore is q uite pure, 
conta ining no sand or cher t. ~o developm ents have been made. 

(H.-1910.) 
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8. SMITH MT:-.:E. 

Ow11cd by Chas. Smith, Warsaw, .llo. 

E. Yz, Sec. 16, T. 40 X., R. 23 11'. 
This mine, located four miles west of \Varsaw, is situated in a small raYine 

which is tributary to Grand river. The ore outcropped over an area varying 
from 30 to 50 feet in width and about 150 feet long. Developments consist of 
a number of shallow pits sunk to a depth of I.I feet upon the outcrop, but 
which are now so badly ca\•ed as to disclose very little of the nature of the 
deposit. Burlington limestone is exposed at intervals around the entire out­
crop and the ore apparently occurs fi ll ing a fissu re in that limestone. 

The ore is secondary limonite varying from light brown lo dull red in 
color. It shows no pseudomorphous structures and tends to an earthy text­
ure. l\1uch of it is highly fossiliferous, crinoid casts being abundant. The ore 
contains a relatively small amount of chert. A sample of the ore showed an 
analysis of 55.57% iron, 3.42% silica, o.q5% Phos .. 0.040% Sul., 2.04% )ln., and 
11.04% combined water. 

The mine was worked at the time the Osage J ron \Yorks in Camden 
county was operated and was abandoned when that furnace blew out. 

(H.- 1910.) 

9. WALKER BAX K. 

Sec. 36, T . .;r .V., R. 20 TV. 

Herc at the top of a high, cherty hill. single limonite pieces are widely 
scattered over an area twenty feet in diameter. The outcrop consists of large 
boulders of limonite of good quality. (S.- 1872.) 

BOLLINGER COUNTY. 

Bollinger county ranks fifteenth in the p roduction of iron, haYing 
shipped a total of 6.861 tons. The iron Ol'c deposits eonsist of secondary 
and primary limonite, the relative importance. distrihution and locations 
of which arc shown on the aceompanying county map. The secondary 
deposits consist chiefly of houlcler and tabular ore with Yery little pipe 
ore. The primary deposits arc typical of those in the Southeast district. 
Both types of deposits occur in the cherty residuum overlying the 
Roubidoux and Gasconade formations ·which underlie the greater portion 
of the county. No deposits are known to oecur in the area underlain by 
the Quaternary and Tertiary formations. Outcrops of the Cambrian 
formations are frequent along the main streams indicating that the 
residuum is considerably thinner than in the counties immediately to 
the west. 

Iron mining began in this county in the early 70 's, it being one of 
the :first in the State to produce bro,rn ore. About 6.000 tons of ore 
were mined at tl1at time and used chiefly as a flnx at the l\1ine La Motte 
smelter. Very little work has been done in recent years. Of the total 
production to dnte, 4.731 tons were secondary nnd 1,630 tons primary 
limonitc. 
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SECONDARY LIMONITE. 

I. CRITTS LAND. 

Ow11ed by G. W. Critts, Zalma, Mo. 

S. W. %, S. W. %, Sec. 36, T. 30 N., R. 9 E. 

This prospect is located six miles south of Lutesville and is situated on a 
small knoll which forms the point of a ridge where brown ore outcrops almost 
continuous over an area of about 100 square yards. :Much of the ore lies 
loose upon the surface. It is a uniformly pure, even textured, secondary 
limonite, containing very little chert and no sand, the principal impurity con­
sisting of a soft, red, tallow clay lining and filling small cavities. No devel­
opments have been made. (C.-1910.) 

2. GAINES LAND. 

Owned by Wm. E. Gaines, Trowell, Mo. 

N. W. %, S. E. %, Sec. 35, T. 30 N., R. 9 E. 

Here, fragments and boulders of brown ore lie scattered upon the surface 
of a limestone ledge, outcropping along the east slope of a high hill. The .ore 
consists of rather light brown, even textured, high grade limonite secondary 
after marcasite, which originally filled openings in the limestone. While the 
outcrop is conspicuous, the deposit is not of commercial importance. 

(C.-1910.) 

3. GILMORE MIKE. 

Owned by Gilmore & Stevens. 

S. E. %, N. W. %, Sec. I, T. JIN., R. 8 E. 

This mine is located two miles northwest of Bessville, and about a half a 
mile northeast of the Belmont Division of the St. Louis, Iron Mountain and 
Southern R'y. It is situated in a small ravine surrounded on three sides by 
high hills. The mine consists of a single cut 100 feet long, 50 feet wide, and 
15 feet deep. It was opened during the early 7o's and is now so badly caved 
and filled that only large, ferruginous chert boulders remain exposed in the 
old faces. A small stock pile indicates that the ore is a good quality of 
secondary limonite containing but little chert and no sand. About 300 tons of 
ore are reported to have been shipped. C.- 1910.) 

4. HAHN MIKE. 

Owned by Jacob Halm a11d Son. 

N. E. %, S. W. %, Sec. II, T. 30 N., R. 9 E. 

This mine, located 2% miles west of Lutesville, is situated on the north 
face of a high hill. It consists of two cuts, the larger of which is IOO feet 
long, 6o feet wide, and 35 feet deep. These openings were made during the 
early 7o's and are now badly filled by caving. However, they still show con­
siderable ore which consists of a somewhat eherty and ocherous, secondary 
limonite, embedded in cherty clay. The hills in this vicinity are covered with 
a thick mantle of residual chert. (C.-1910.) 

r 
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5, HOWELL LAND. 

Owned by!. C. Howell, Zalma, Mo. 

N. W. %, N. E. %, Sec. 26, T. 29 N., R. 8 E. 

This prospect is located about three miles west of Zalma, and is situated 
near the brow of the west face of a high hill. Here, brown ore is exposed by 
the upturned roots of a tree and, in a shallow test pit, the ore is a dense, sec­
ondary limonite, enclosing a few fragments of chert but no sand. The surface 
formation consists of a heavy blanket of residual chert with no ore outcrop­
ping. (C.-1910.) 

6. LUTES (ELI) BA~K. 

Ow11ed by Eli Littes, Lutesville, Mo. 

S. W. %, S. E. %, Sec. 25, T. 30 N., R. 9 E. 

This bank, located about 4Yz miles southwest of Lutesville, is situated 
upon the south slope of a high ridge where fragments of brown ore outcrop 
over an area of about an acre. Developments consist of several openings, the 
largest of which is a cut extending 70 feet into the hill and showing a maxi­
mum face of about 20 feet. This work was done in the early 7o's and the pits 
are badly caved, leaving little face exposed. 

The ore, of which there is about 40 tons in stock, consists of boulders of 
high grade, light brown, secondary Jimonite. The frequent occurrence of 
marcasite pseudomorphs and the total absence of sand or partly replaced 
chert, is a characteristic feature. The waste dirt contains considerable small 
ore which could be saved by washing. Cane creek, one mile east, is the near­
est source for water. (C.-1910.) 

7. LUTES (JESSE) BA~K. 

N. E. )4, N . W. )4, Sec. II, T. 30 N., R. 9 E. 

At this place the ore had been disclosed by two cuts on the northern 
slope of a hill, near the top. Scattered over this hill and the next one north, 
and occurring in the clay and chert at the cut, are found large numbers of 
hollow concretions of good ore. The main cut is 30 feet deep and shows an 
extremely irregular mass of ocherous, cherty ore. :Much ocher is associated 
with the ore. Lying above the ore is found, in irregular pieces, a peculiar, 
silicious, red ore. (M.-1873.) 

8. LUX BANK. 

Owned by John Lux, Marquand, Mo. 

S. TV. )4, S. W. %, Sec. 24, T. 32 N., R. 8 E. 

This bank, located 2Yz miles northeast of Marquand, is situated near the 
top of the northeast slope of a high, chert covered hill. Developments consist 
of a single pit 15 feet in diameter and 8 feet deep, from which about IO tons of 
cherty brown ore has been mined. 

The ore is a cherty, secondary limonite and occurs in 8 to ro inch bould­
ers embedded in red, cherty clay. The present outcrop is small, since most of 
the surface ore was added to that taken from the pit to make up a half car load 
shipment. (C.-1910.) 



Ui6 THE IRON ORES. 

McGREGOR BA~K. 

Owned by H. P. JfcGregor, Glen Allen, .lfo. 

S. W. Y-1 , X. TV. ~' Sec. 16, T. 30 X. , R. 9 E. 

This deposit. located about four miles southwest of Glen . \lien, is situ-
. ated upon the south face of a low hill. Developments consist of a small 10-
foot cut, made about 30 years ago. The face of the pit shows boulders ancl 
fragments of dark brown limonite, embedded in cherty residual clay. The ore 
is a secondary limonitc which is remarkably free from sand and chert. The 
outcrop is small and is confined to the immediate vicinity of the pit. 

(C.- 1910.) 

JO. MYERS HAXK. 

0,,•11ed by TV. C. Jfycrs, B11cha11a11, .lfo. 

S. F.. Y-1, X. E. Y-1, Sec. 32, T. 30 N ., R. 8 E. 

This deposit is located about 9Yi miles northwest of Zalma and 13 miJe,­
southwest of Glen Allen. It outcrops in a horizontal ledge five to six feet 
thick for a distance of about 100 feet along the base of a h igh cher t covered 
hill. Ten to fifteen feet below the outcropping ore limestone is exposed in 
the creek bed. Senral dis)odged blocks of the ore, three feet or more in 
diameter, lie at the foot of the hill. 

The ore is a secondary !imonite. As exposed in the ledge, it is almost 
solid, very close grained and entirely free from chert and other visible im­
purities. Its surface is firm, compact and dark b rown in color, while a fresh 
fracture shows a lighter interior and the feather structures of the original mar­
casite. A type sample of this ore, when analyzed, showed 61.32% iron, o.86% 
silica, 0.0-11% Phos., 0.007% Su l., ro.74% combined water, and o.ro% moisture. 

(C.-1910.) 

I I. PAVLICK Bi\~K. 

O,,'lled by Joseph Padick, M01-q11a11d, Jlo. 

S. 1V. ~. S. TV. Y-1, Sec. 26, T. 32 X., R. 8 E. 

This deposit is located about I Yi miles cast of :\larquand and is situated 
on the northeast flank of a high, chert-covered ridge. Here, limonite occurs 
as scattered fragments o,·er an area of about an acre. Recent developments 
consist of several shallow pits, all of which show some ore. One 12-foot pit 
about 30 feet below the crest of the ridge shows the following section: 

2 feet-Clay and chert at the surface. 
3 feet-Massive brecciated chert boulders. 
7 feet- Coarse and fine lump ore embedded in red and yellow clay. 
Two rods northwest of the above pit, and at the same elevation, is a 

shallower p it showing ore in the bottom. On the southwest slope of the same 
ridge, two shallow pits show ore beneath about eight feet of surface clay and 
cher.t. The ore is a secondary limonite. The best grade of ore was taken 
from the first pit above described, and all of it is merchantable. No shipments 
have been made. (C.-19ro.) 

12. RHODES BAXK. 

Ow11cd by Joe Starkc·y, Jlarquand, Jlo. 

S. TV. ~' S. W. Y-1, Sec. 1-1, T. 31 N., R. 8 E. 
This bank is located three miles west of Bessville and about two miles 

from the St. Louis, Iron :\Iountain and Southern R'y. It is situated at the 
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base of the north slope of a high hill where brown ore outcrops over an area 
of about half an acre. 

Developments consist of several small pits, from which a few tons of ore 
have been taken. T he ore is a good grade of secondary limonitc of the soft. 
ocherous type, some of which encloses fragments of chert. (C.-19t0.) 

13. RICH,\RDS :\IlNE. 

Owned by Pearl Richards, Marq11a11d, Mo. 

X. E. )4, S. W. )4, Sec. 2, T. 31 X., R. 8 E. 

This mine, located 1 Yz miles southeast of :\larquand, consists of an open 
cut 60 feet long, -10 feet wide, and 20 feet deep, situated on the east face of a 
high chert covered hill. This work was done in the early 7o·s and the pit 
is now badly fil led. The ore is a secondary limonite and occurs embedded in 
a cherty clay interstratified with layers of nearly solid chert. At present very 
l ittle ore is exposed in the faces of the cut. Several car loads of ore a re re­
ported to have been shipped from this mine. The ore was hauled a quarter 
of a mile by wagon to a temporary switch on the St. Louis, Iron ?,fountain 
and Southern R'y. (C.-19ro.) 

q. ROGERS BAXK. 

0-.,111ed b:i• He111-:i• Sitzes, Jfarquand, illo. 

N. E. y.(, S. W . ~' Sec. II, T. 31 N., R. 8 E. 

This proper ty, located three miles west of Bcssville, bears a deposit of 
brown ore which outcrops in a solid horizontal ledge 20 inches thick, along 
the east side of a small ravine. Developments consist of one shallow cut 20 

feet wide, from ·which about eleven tons of ore have been taken. The ore is 
a pure, rather soft, secondary limonite, very free from chert and sand. The 
surrounding hills are chert covered and rise 100 feet or more above the out­
cropping ore. The thickness of the residuum is not known. T he nearest 
rock ledge consists of limestone, which outcrops in the bed of a stream a 
quarter of a mile to the north. (C.-1910.) 

15. SHELL, T . vV., BAXK. 

K. E. )4, S. E. )4, Sec. 10, T. 29 X .. R. 9 17.. 

The hill upon which this deposit is fou nd is low and flat, and singular in 
that almost no chert is found upon it. 1 t seems to be deeply covered with 
soil, and the on ly rock visible is the ore, which lies in a belt 50 or 6o feet 
wide and 200 feet long, over the top of the h ill. The most of the ore is upon 
the sou theast slope, and is in large boulders. It is dense, sometimes stalactitic. 
and usually pure and free from chert. (l\I.- 1873.) 

16. TIBBS BAXK. 

Owned by the Conrad Estate, Marble Hill, M.o. 

S. IV. )4, Sec. 29, T. JI S., R. IO E. 

This bank, located 2V2 miles northeast of Lutes\'illc, is situated on the 
brow of a north sloping hill, where brown ore outcrops over an area of about 
half an acre. Developments consist of a small cut and several shallow pits 
which were made prior to 1873, and are at present badly rilled hy caving. The 
outcropping ore and that exposed in a small stock pile consists of a slightly 
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porous, light brown, secondary limonite. While occasional fragments of 
chert are associated with the ore, it contains no partially replaced chert or 
grains of sand. Mr. P. N. Moore visited this property during 1873, when the 
work was new, and reported the ore to lie "in a broken irregular mass much 
mixed with ocher and embedded in clay; that, so far as could be seen, there 
was more ocher than ore and the latter was occasionally sulphurous." The 
immediate hills are thickly covered with chert and occasional fragments of 
thin bedded sandstone. The only outcropping rock ledge in the vicinity is a 
dolomite in the stream bed about half a mile to the southeast. (C.-1910.) 

17. TURKEY HILL BANK. 

Own.ed by The Pioneer Cooperage Company, St. Louis, Mo. 

N. W. }"(, Sec. 32, T. JI N., R. 10 E. 

Brown ore was mined at this place in the early 7o's by means of a 20 foot 
heading entering the base of a high, chert covered hill. This heading is at 
present badly caved and filled, and very little ore remains in sight. The ore 
is a secondary limonite and occurs embedded in cherty clay. It originally 
outcropped as loose boulders upon the hillside and in the ravine, but these 
have been picked up and included in a small shipment. The ore was ha~1led 
by wagon two miles to Lutesville. (C.-1910.) 

18. WHITENER :MINE. 

Owned by G. C. Whitener, .Marquand, Mo. 

N. W. }"(, S. W. }"(, Sec. 2, T. 3I N., R. 8 E. 

This mine, located 1~ miles southeast of J\1[arquand, is one of the old 
brown ore properties mined prior to 1873. Developments consist of a single 
cut situated on the north face and near the top of a high, chert covered hill. 
According to reports, about 70 car loads of ore were mined and shipped to the 
Blast Furnace at Carondelet. The walls of the pit have caved and exposures 
consist chiefly of large boulders of ferruginous chert. This property was 
visited in the spring of 1873 by Mr. P. N. Moore, who described it under the 
name of the Nifong Bank as follows: 

"The ore is exposed at its best on the south wall. It is seen here in an 
irregular mass 8 to 10 feet thick and about 20 feet long, inclined towards the 
west at a high angle, overlain by a mass of reddish clay and chert which 
shows semi-stratification in about the same direction. The ore at the south 
end of the cut is of good quality; a dense limonite, and comparatively free 
from chert. That exposed on the west wall is very cherty; so much as to be 
almost worthless." 

The ore is a secondary limonite chiefly of the boulder variety. An an­
alysis of the ore averaged from such of it as was marketable, was published 
by the Survey in 1873. It ran as follows: Iron 55.70%; insolubles 7.46%; 
Phos. 0.141%; and Sul. 0.017%. 

The haul from this mine was about one mile over a ridge road to Summit 
Switch on the St. Louis, Iron Mountain and Southern R'y. (C.-1910.) 
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PRIMARY LI1110NITE. 

BAKER MINE. 

Ow11ed by Jessie Jackson, Marble Hill, Mo. 

N. W. Y<(, S. E. Y<(, Sec. 31, T. 31 N., R. ro E. 
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This mine is located one mile north of Lutesville, and is situated on the 
brow of a south pointing spur. Here brown ore outcrops and lies scattered 
upon the hillside. Near the crest of the hill is an open cut, from which a long 
shallow trench extends about 100 feet down the slope. From these openings 
about 15 tons of a very porous, dark brown limonite, containing some chert 
and sand, has been mined. 

The ore is a primary limonite and occurs as large, irregular boulders with 
smaller fragments embedded in residual clay. Several shallow pits, near the 
crest of the hill, show a large proportion of ferruginous chert and clay. 

The development work was done in the early 7o's and the openings are 
now badly filled. Several car loads of ore are reported to have been shipped. 

(C.-1910.) 

20. BOLLINGER (B. H.) LA}-lD. 

S. E. Y<(, N. E. 1-4, Sec. 31, T. 29 N., R. 9 E. 

On the property of Mr. B. H. Bollinger, limonite is found in the form of 
broken masses, covering about sixty square yards on the point of the spur of 
a ridge. It is siliceous, silica occurring principally as small broken chert 
fragments. The ore masses are usually small and angular and mingled with a 
few fragments of chert. On the surface surrounding the ore area, these frag­
ments are more numerous. This locality is less than one mile distant from 
the Brownwood, Zalma Branch Ry. (L.-1892.) 

2I. BOYER LAND. 

Owned by A. F. Boyer, Zalma, Mo. 

S. E. Y-1, N. W. Y-1, Sec. 34, T. 29 N., R. 9 E. 

This property, located about half a mile east of Zalma, bears an outcrop 
of brown ore covering an area of several acres, on the west slope of a high 
ridge. The ore is a porous, primary limonite and is silicious, due to the pres­
ence of both fragments of chert and grains of sand. No development work 
has been done. (C.-1910.) 

22. CALDWELL BANK. 

Owned by J. G. Caldwell, Marble Hill, Mo. 

S. W. )4, S. W. }4, Sec. 32, T. 31 N., R. 10 E. 

This bank, located about one mile northeast of Lutesville, is situated on 
the west bank of a north and south ravine. Developments consist of a few 
shallow pits from which some ore was mined and shipped in the early 7o's. 
The ore is a porous, cherty, primary limonite which occurred as large and 
small boulders embedded in cherty clay. (C.-1910.) 

23. DONDORE (L. T.) LAND. 

Secs. 7, 8, 17 and 18, T. 28 N., R. 8 E. 

Limonite is found in several localities within these sections. In one 
locality the ore occurs as huge, partially uncovered masses and fragments 
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CO\"ering an area more than one hundred yards long and nearly fifty yards 
wide. This ore lies on a very gradual slope with chert fragments on the sur­
face. At the extremities of this area some digging has been done. Herc the 
surface masses were most numerous and largest. The surface ore is of a 
better quality than that towards the bottom of the cuts, which are four or five 
feet deep. In these cuts are found limonite. turgite and perhaps other varie­
ties of iron oxide. The lower portion is quite sandy and contains nodules of 
insoluble material. Ore such as is found here is found about half a mile west­
\\'ard. These deposits are nine miles from Zalma at the extremity of the B .. Z. 
Br. Ry. (L.-t892.) 

2.j. r,ox BANK. 

0,,·11cd by D1111icl Fox, St. Louis, ,lfo. 

X. W. _l4, S. Ji. )4, Sec. 23, T. 32 X., R. 8 E. 

This bank is located 2 ~ miles northeast of Marquand and is situated near 
the top of the south slope of a high hill where brown ore outcrops over an 
area of about one acre. Developments consist of three pits, each approxi­
mately 10 feet square and varying from 6 to 8 feet in depth; also one open cut 
15 feet wide and 30 feet long w ith a 25 foot ver tical shaft at the deeper end. 

The ore, as shown in the pits, consists of large boulders and small frag­
ments embedded in a reddish. cherty clay. Good ore is reported to extend to 
the bottom of the 25 foot shaft. 

The ore is exceedingly cellular , porous type of pr imary limonite and is 
both cherty and sandy. It is of fair quality and a marketable product may be 
developed. 

This property \\'aS opened in the fall of 1909. l\ o shipments have been 
made. (C.-1910.) 

GLEX~ El\11IA ~ILNE. 

N. E. )4, X W. )4, Sec. 16, T. 30 N., R. 9 E. 

This mine is located four miles southwest of Glen Allen and is situated 
near the base of the northwest slope of a hill at a point about 20 feet abo,·e 
the level of the valley. It is one of the group of mines opened in this \"icinity 
during the early 7o·s and is now in an abandoned condition. Developments 
consist of three irregular cuts opening up the base of the hill through a dis­
tance of 200 feet along the slope and about 80 feet wide. From this opening 
some 1500 tons of boulder limonite are reported to have been mined and 
shipped. The o re is a cher ty, primary limon ite of the cellular and concretion­
ary type and occurs embedded in a chcrty clay. It is, for the most part, 
highly silicious, due to the presence of included sand and fragments of chert. 

(C.-1910.) 

26. LEl\IOX (TTT0l\1PS0X) LA~D. 

S. 0, Lot 3, Sec. 30, T. 29 N., R. 9 E. 

This land is owned by l\lr. Thompson Lemon. :Massive limonite is found 
here in a ledge and in boulders and fragments . These almost wholly cover 
an area about forty yards long and thirty yards wide and are scattered over 
an area one hundred yards long and thirty yards wide, on the southern and 
eastern hill s lopes. just north of a sl ight diYide between two chert ranges. 
Only scattered boulders arc found in the easternmost portion of this deposit. 
The ore is siliceous, silica occurring principally as fragments of chert, but 
also· as disseminated grains of sand. This chert could be, to a large extent, 
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removed by cobbing. Fragmental chert is found on the s urface of this and 
neighbo ring hills. This locality is two o r three miles distant from the B. Z. 
Br. Ry. (L.-1892.) 

27. • MURDOCK BANK. 

Owned by Woodlock a11d Marks, St. Louis, Mo . 

S. E. 74, N. /IV. 74, Sec. 16, T. 30 N., R . 9 E. 

T his ba nk, located about fou r m iles southwest of Glen Allen, is situated 
rJn the northwest s lope of a hill. where brown ore outcrops over an area of 
about o ne acre. Developments consist of several small test pits s unk d uring 
the early 7o's. T hese encountered very li ttle ore. The o utcrop consists of a 
porous, primary limonite, contain ing unreplaced cher t and g rains of sand. 

28. REVELLE BANK. 

Owned by Lawrence Fowler, Trowell, Mo. 

N. E. 0, S. W. 0, Sec. 10, T. 29 N., R. 9 E. 

(C.-1910.) 

T h is bank is located fo ur m iles north of Zalma a nd is sit ualed on the 
southeast face of t he point of a low h ill. l t was opened in the early 7o's by 
a cu t 25 feet wide and r2 to 15 feet deep. Beside the cut, which is now badly 
caved, is a stock pile of about 30 tons rep resen ting all t he ore m ined. T he 
o re is a primary limonite a nd occurs embedded in a chcr ty clay. Jt is in par t 
porous and cherty, and in pa r t compact with a dense amorphous texture, a nd 
contains fine, angular blocks wh ich have apparently been broken from larger 
boulders. No shipments have been made. (C.-1910.) 

29. ROBBINS BANK. 

Ow11ed by Monroe Robbins, Bessville, Mo . 

N. TV. 74, N. P,. 0, Sec. 10, T. 31 N., R. 9 E . 

T his deposit, located about 10 miles northeast of Bessville, is situatt>d on 
the brow of the nor th slope of a hig h hill. Developmen ls consist of one IO 

foot pit w hich shows some ore near the surface. The ore is a dense, dark 
brown, primary limonite. It is ha rd and dense, and somewhat silicious dne to 
inclusions of fine irregular g ra ins of qua r tz. No bedded formation was ob­
served oulcropping in the vicin ity, and lh e hill appears to be composed en­
ti rely o f cher ty, residual materials. The outcrop covers a11 a rea 25 yards 
squa re in lhe immediate vici11ity of t he pit. (C.-r910.) 

30. SHRUM :MINE. 

Owned by Jacob Shrum, Marquand, 1vio. 

N. W. 0, S. E. ~' Sec. II, T. 32 N., R. 8 E. 

T his mine, located abou t three miles northeast of Marquand, is situated 
o n the nor th slope of a h ill. I t consists of a cu t 20 feet wide and 8 feet deep 
whic h was opened during the early 7o's and is at present badly filled by caving. 
The o re is a n exceedingly porous, ope11 variety o f cherty, p ri ri,ary limonite. 
Forty tons of ore are reported to have been sh ipped. The sh ipmen t included 
most of the or iginal sur face showing, which was confined to the immediate 
v icinity of the cut . (C.- 1910.) 

G- 11 
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:BOLLINGER COUNTY. 

SECONDARY LIMONITE. 

No. Name of Mine or Owner. Twp.N. R. Sec. Fractional. 
1 Critts, G. W., Land ............. 30 9 E. 36 s. w. l, s. w. t. 
2 Gaines, Wm. E., Land ...... . . ... 30 9 E. 35 N. W. t, S. E. t . 
3 Gilmore Mine .................. 31 8 E. 1 S. E. 1, N. W. t. 
4 Hahn, J., Mine . ...... . ... 30 9 E. 11 N. E. t, S. W. t. 
5 Howell, J. C., Land .... . . . .. . ... 29 8 E. 26 N. W. t, N. E. f. 
6 Lutes, Eli, Bank ................ 30 9 E. 25 S. W. t, S. E. t. 
7 Lutes, Jesse, Bank. .. . .... . . .... 30 9 E. 11 N. E. t, N. W. t. 
8 Lux, John, Bank ... .. .... . • ..... 32 8 E. 24 s. w. t. s. w. t. 
9 McGregor, H. P., Bank .. ........ 30 9 £. 16 S. vV. i, N. W. t . 

10 Myers, Vv. C., Bank .. ........... 30 8 E. 32 S. E. t, N. E. t. 
11 Pavlick, Jos., Bank ... . ... . ..... 32 8 E. 26 s. w. t. s. w. t. 
12 Rhodes Bank ...... 31 8 E. 14 s. w. t. s. w. *· 
13 Richards, P., Mine ..... . .... . ... 31 8 E. 2 N. E. t, S. W. }. ' 14 Rogers Bank ................... 31 8 E. 11 N. E. LS. W. t . 
15 Shell, T. W., Bank . ... ' ... .. .... 29 9 E. 10 N. E. t, S. E. t. 
16 Tibbs Bank .. ..... .. . . . . . . ... . . 31 IO E. 29 s. w. t. 
17 Turkey Hill Bank .. ......... 31 10 E. 32 N. W.t. 
18 Whitener, G. C., Mine .......... 31 8 E. 2 N. W. t, S. W. t . 

PRIMARY LIMONITE. 

19 Baker Mine .. . . . . . . . . . 31 IO E. 31 N. W. t. S. E. }. 
20 Bollinger, B. H., Land .. 29 9 E. 31 S. E. t, N. E. t . 
21 Boyer, A. F., Land .............. 29 9 E. 34 S. E. t, N. W. t . 
22 Caldwell, J . G., Bank .. ...... ... 31 10 E. 32 s. w. t. s. w. t. 
23 Dondore, L. T., Land ........... 28 8 E. r,s, 

17, 18. 
24 Fox, Danicl, Bank .............. 32 8 E. 23 N. W. i-, S. E. t. 
25 Glenn Emma Mine .. ............ 30 9 E. 16 N. E. t, N. W .}. 
26 Lemon, Thompson, Land .. 29 9 E. 30 S. !, Lot 3. 
27 Murdock Bank .... . .. ...... ·30 9 E. 16 S. E. L N. vV. t . 
28 Revelle Bank .... .. . .. ... . . 29 9 E. IO N. E. t, S. W. t . 
29 Robbins, Monroe, Bank . ... ...... 31 9 E. IO N. W. t, N. E. t. 
30 Shrum, J., lVl.ine .... .. ...... .. .. 32 8 E. 11 N. W. t, S. E. t. 

REPORTED OCCURRENCES. 

Card ton, A. T .................. 29 9 E. 35 S. E. t. N. E. }. 
Cato, Peter ............ • ..... .. 29 9 E. 3 S. W. 1, N. E. t. 
Davis, A ............... . ... .... 29 9 E. 28 S. E. t, N. E. t. 
Eaker, G. S ..... . ... . . . ... . . . . . 30 9 E. 10 E. }. 
Golden, Peter ...... . . .... . 29 9 E. 27 S. W. t. S. W. t . 
Harris, S. E ....... .. ........... 29 9 E. 35 S. E. t. S. E. t. 
Levering, F. R ... .. . . . . . ... .... 30 9 E. 35 S. E. l, S. E. t. 
Lutes, John. ..... .. ...... .. . ... 30 10 E. 7 
McGregor .... .. . .... . .......... 31 9 E. 29 N. W.}. 
Myers, J. W ..... . ..... . ....... 30 9 E. 35 N. E. l, S. W. i. 
Pioneer Cooperage Co ........ . .. 29 9 E. 34 S. W. t, S. E. }. 
Wells, Sarah ............ . . . .... 29 9 E. 1 N. W. t, N. W. t. 
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REPORTED OCCURRENCES-Continued. 

Name of 1Uine or Owner. Twp. N. R. Sec. Fractional. 
Wells, Sarah ................... 29 9 E. 1 N. E. t, N.E. .l 4. 

Wells, Sarah ....... . .... . ...... 29 9 E. 35 N. W. t, S. E. f. 
Owner Unknown ....... . .. .... .. 28 8 E. 17 N. W.t,N. w. ?· 

.. . . . . . . . . . . . . . . 29 8 E. 25 N. W. t, N. W . ! .. 

......... . ...... 29 9 E. 1 S. E. t, N. W.t. 

......... .... . ... 29 9 E. 2 N. E. t and N. W. t of 
N. E. t. 

.. . . . . . . . . . .. . . . 29 9 E. 2 N. W. t . 
29 9 E. 9 E. t S. E. i, 

. . . . . . . . . . . . . 29 9 E. 21 N. W. t, S. E . 1 .. 
....... . .. . . .. . . 29 9 E. 23 

29 9 E. 31 s. w. l, N. W. l, 
...... .... .. .... 30 9 E. 1 
..... .. . . . . . . . . . 30 9 E. 2 N.W. ;J. .. 

30 9 E. 12 
. ....... . .. . . . .. 30 9 E. 13 

.... , . . ... 30 9 E. 18 N.E.i, N.E. 1 
i· 

......... ..... .. 30 10 E. 7 S.E.t, 
.... . ... .. .... . 30 10 E. 16 N. W.t. 
... ... .. . .. 30 10 E. 17 N. W.t. 
..... .. . . . . .. . . . 31 10 E. 2 N. E. t . 
....... ..... .... 31 10 E . 32 N. E. t. 
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BUTLER COUNTY. 

Butler county ranks thirteenth in the production of iron ore, having 
shipped a total of 15,810 tons. 'l'hc iron deposits of the county are ex­
clusively brown ore consisting of both the primary and secondary types. 
Tile relative abundance, distribution, and locations of the deposits are 
shown on the accompanying county map. 

The ore occurs in the Cambrian residuum which is apparently very 
thick, since very few outcrops of the underlying formations occur. The 
southeast portion of the county is covered by sands and clays of Quater­
nary age which are not ore bearing. 

The secondary deposits consist of both pipe and boulder ores several 
being almost exclusively pipe ore. The primary deposits consist o! the 
coarsely cellular and sandy ore characteristiq of the southeast district. 

Iron ore was fii·st mined in this county in 1873 when about 500 tons 
were shipped from the Hendrickson mine. The next shipment was made 
in 1900 and since 1902 shipments have been nm.de each year. Of the 
total production to date, 13,660 tons were secondary limonite, mostly 
from the Keener area, and 2,J 50 tons primary limonite, chiefly from the 
vicinity of Hilliard. 

S.ECOJ\'DARY LlMONI'rE. 

I. AGRICULTURAL COLLEGE LAND, NO. r. 

Sec. 2r, T. 26 N., R. 6 E. 

This land is the property of the State Agricultural ColJcge. The limonite 
here covers an area fifty yards across. The ore is in the form of small masses, 
on the crest and sides of a divide, between two knolls. There also appears. 
cropping out at the lower margin of the area, a ledge of ore, the thickness of 
which is not shown. This ledge is only a few feet above a bed of limestone, 
which is exposed here. The ore is of good quality. containing littl e or no 
siliceous matter. Some scattered chert lies within the area bearing ore and 
much chert and small blocks of sandstone arc found on the knolls adjoining 
this divide. This deposit is located about one mile from the St. L., J. l\f. & S. 
Railway. (L.-1892.) 

2. BURKETT BANK. 

Ow11ed b'j, TV. R. Burlwtt, Keener, Mo. 

N. E . U, N. E. r4, Sec. 22, T. 26 N., R. S E. 

T his bank, located 2Vi miles northwest of Hendrickson, is si tuated on the 
east slope of a low hill w here pipe ore outcrops over an area of about one 
acre. A 15 foot pit near the upper edge of the ou tcrop shows boulder and 
pipe ore throughout its depth. The o re is embedded in cherly clay and is 
less abundant in the lower than in the upper half of the pit. A shallow 6o foot 
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trench, extending from the pit to near the base of the outcrop, showed three 
feet of good wash dirt throughout its entire length. The ore in this dirt con­
sisted chiefly of small fragments of pipe limonite. 

' In a small ravine near the north end of the same 40 acres, is a group of 
three small pits each about six feet deep. Two of these contained little or 
no o re, while· the thi rd showed an abundance of ore embedded in cherty clay 
th roughout its depth. 

T he ore on this property is very largely of the pipe variety, l\1Iuch of it 
consists of small fragments which cannot be recovered except by washing, 
A small stream which crosses the east edge of the area will supply a moderate 
amount of water. (C-1910,) 

3, HEKDRICKSO.N MINE. 

Ow11ed by H. J,fogil/1 He11drickso11, Mo. 

S. E. )4, N. W. ~' Sec. 18, T. 26 N., R. 6 E. 

This property, located about one mile east of Hendrickson, is one of the 
old mines in w hich no work has been done since the early 7o·s, when about 
500 tons of ore were mined and shipped, Developments consist of two c ir­
cular cuts, a 30 foot shaft, and a JOO foot tunnel driven from the side of 
the hill in the direction of the ,shaft. The shaft and tunnel are now in a 
caved condition and the open cuts are also badly filled. The ore occurred, 
for the most part, in irregular masses enclosed in red, cherty clay. It is 
secondary limonite, showing many sulph ide pseudomorphs, and varies in 
character from a soft, yeilow ocher to boulders .having decided red and blue 
shades, some of whic h give a red streak. Much of the ore in a stock pile of 
100 tons is silicious, from the presence of enclosed fragments of chert, The 
ore exposed in the open cuts, however, appears to be an average quality of 
secondary limonite. A sample taken of the ore in stock s howed 57.58% iron, 
3.16% silica, 0.374% Phos., 0.171% SuL. 10.09% combined water, and 0.933% 
moisture. 

During the time it was operated, this mine was connected by a narrow 
gauge tram with the St. Louis, Iron Mountain and Southern R'y. (C.-1910.) 

4. HENDRICKSOX (N. W.) LAND. 

Sec. 20, T. 26 N., R. 6 E. 

Semi-massi,·e and stalactitic limonite is found here in small masses and boul­
ders strewn over an area about seventy yards square on the slope of a knoll. 
The ore is but slightly siliceous and the boulders are mingled with scattered 
fragments of chert and small blocks of sandstone, with no bedded rock ex­
posed near by. This locali ty is less than one-half of a mile distant from the 
St. L., I. M. & S. R'y. (L.-1892.) 

5, KAUFFMA)J MINE. 

Owned by Isaac Luke, Keener, Mo. 

N . E. y,\, N. E. )4, Sec. Ii, T. 26 N., R. s E. 

This mine, located two miles west of Hendrick son, was not visited by 
a member of this Bureau. but, according to records submitted by the St. 
Louis B last Furnace Company, it was opened during 1908 at which time 243 
tons of ore were mined and shipped. The o re gave returns of 50.25% iron. 
15.00% sil ica, 0.068% Phos., 0.17% 1\111., and 3.00% moisture, which indicates 
that it is a somewhat cherty, secondary limonite. (C.-1910.) 
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6. LUKE MINE. 

Owned by Missom·i iron Ore Company; St. Louis, Mo. 

S. W. )4, N. W. )4, Sec. ll, T. 26 N., R. 5 E. 

This mine, located at Keener, is situated at the north base of a low hill 
very near the level of Black river. It consists of three irregular cuts from 
which approximately 6,500 tons of ore have been mined and shipped. The 
largest opening is 100 feet long by 6o feet wide, with a maximum depth of 35 
feet. A smaller cut to the west shows a face of 18 feet, while one on the east 
is somewhat smaller. All of these openings show ore, the faces in places 
carrying ore from top to bottom. However, in the large cut there is abo~t 
12 feet of barren clay and chert above the ore. There are also several streaks 
of barren clay extending from the surface to the bottom of the pit and these, 
in some cases, have not been removed. 

Two small pits near the crest of the opposite side of the hill showed 
similar conditions, and it is not unlikely that the ore body may be found to 
extend irregularly through the hill. 

The ore is secondary limonite very largely of the pipe variety and oc­
curs as boulders and small fragments embedded in a cherty clay. Some of 
it is nearly solid, but in cross-section shows a stalactitic structure. A portion 
of the ore carries considerable chert but very little or no sand. Chert frag­
ments, large and small, are commonly mixed wilh the ore-bearing clay. 

So large a part of the ore is small that washing is required. It is mined 
by hand and trammed 300 yards to a one-log washer which is equipped with 
one cylinder screen and two hand jigs. By this method a wash product, 
averaging 52.65% iron, II.6o% silica, o.o8% Phos., o.u% Mn., and 4.0% moist­
ure, is produced. The grade of the ore could be considerably improved by 
better equipment. 

The washed ore 
ern R'y. at Keener. 
mile to the west. 

7. 

is trammed 150 yards to the Iron Mountain and South­
\i\Tater is obtained from the Black river a quarter of a 

(C.-1910.) 

MAGILL MINE. 

Ow11ed by H. Magill, He11drickso11, Mo. 

E. ~ Lot 1, N. TV. )4, Sec. 19, T. 26 N., R. 6 E. 

This mine, located half a mile southeast of Hendrickson, is situated on 
the southwest slope of a high hill about 100 feet above and not over 200 
yards east of the St. Louis, Iron ]).fountain and Southern R'y. Developments 
consist of two small pits sunk upon an outcrop of brown ore which covers 
an area of about four acres. The pits are about 12 feet in diameter by S feet 
deep and encountered ore throughout their depth. The ore is a secondary 
limonitc and occurs both as large boulders and small fragments embedded in 
a matrix of red, cherty clay. ~Iuch of the dirt on the dumps from which the 
boulder ore has been picked will wash so% ore. 

This property was opened during 1903 at which time two car loads of ore 
giving returns of 46.53% iron, and 49.01% iron were mined and shipped. 

(C.-1910.) 
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8. PLETZ (F.) MINE NO. 1. 

Owned by H. Magill, Hendrickson, Mo. 

S. W. %, S. W. %, Sec. 19, T. 26 N., R. 6 E. 

This mine is located 1~ miles south of Hendrickson and half a mile west 
of the Black river. It has not been visited by a member of this Bureau, but, 
according to records submitted by the St. Louis Blast Furnace Company, it 
was opened in 1903 by Mr. Ferdinand Pletz, who, during that and the follow­
ing year, shipped 517 tons of ore which averaged 56.69% iron, 8.54% silica, 
0.056% Phos., and 0.25% lVIn. Judging from the analysis, the ore is a sec­
ondary limonite. (C.-1910.) 

9. PLETZ (F.) MINE NO. 2. 

Owned by Isaac Litke, Kee11er, Mo. 

N. W. %, N. W. %, Sec. II, T. 26 N., R. SE. 

This mine, located half a mile east of Keener, was not visited by a mem­
ber of this department, but, according to records submitted by the St. Louis 
Blast Furnace Company, it was opened by Mr. Ferdinand Pletz in 1903 at 
which time 79 tons of ore, averaging 56.89% iron, 5.71% silica, and 0.056% 
Phos. were mined and shipped. Judging from the analysis, the ore is a 
secondary limonite. (C.-1910.) 

IO. SEXTON BANK. 

Owned hi A. W. Sexton. 

Lot 2, N. W. %, Sec. 7, T. 26 N., R. 6 E. 

This property, located I~ miles northeast of Hendrickson, has been de­
veloped by five shallow pits, from which about 20 tons of ore have been 
mined and shipped. Two of the pits, which are situated near the east slope 
of a hill on the south half of the tract, showed secondary limonite of both 
the boulder and pipe variety. Three of the pits, which are situated on the 
south slope of a gentle hillside on the north half of the tract, developed ore 
of the secondary type to a depth of five feet. The ore occurred as large 
boulders embedded in clay and ocherous materials. It is light brown in color, 
and very pure, being practically free from both sand and chert. The out­
crop at this place covers a small area in the immediate vicinity of the pits. 

(C.-1910.) 

11. THOMAS LAXD. 

Owned by I. P. Thomas, Keeuer, Mo. 

S. E. %, N. W. %, Sec. II, T. 26 N., R. SE. 

This tract is located half a mile southeast of Keener and adjoins the 
Luke mine on the east. Developments consist of two 12 foot pits which 
have been sunk upon the south face of a low hill. One of these showed three 
feet of barren, cherty clay at .the surface, beneath which was six feet of clay 
with some ore and three feet of pay ore in the bottom. The ore is a sec­
ondary limonite very largely of the pipe variety. The second pit showed no 
ore but an abundance of well rounded Tertiary pebbles throughout the first 
three feet of surface material. The only surface indications on the tract 
consisted of a little surface ore near the first pit. (C.-1910.) 
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12. THOMPSON (G. E.) BA>JK. 

Owned by G. E. Thompson. 

N. E. Y<t, N. E. Y<t, Sec. 7, T. 26 N., R. 6 E. 

This property, located 2Y, miles northeast of Hendrickson, is marked by 
an outcrop of secondary limonite in the form of large boulders scattered over 
an area of half an acre, on the crest of a low hill. Developments consist of 
seYeral pits 5 to 6 feet in depth from which about one car load was mined and 
shipped during 1907. The ore is very largely of the pipe variety and occurs 
embedded in cherty clay. It contains very little chert and no sand. 

A five foot pit, situated in a small ravine near the southwest corner of the 
tract, revealed boulders of secondary limonite of a massive texture, no pipe 
ore being found. The outcrop at this place was restricted to the immediate 
vicinity of the pit. (C.-1910.) 

13. THO~f PSON BAXK. 

Owned by Mrs. M. M. Thompson. 

N. 0 L ot I, N. W. Y<t, Sec. 7, T. 26 .V., R. 6 E. 

This property is located about two miles northeast of Hendrickson and 
joins the Sexton tract on the east and the Scott tract on the south. .Develop­
ments consist of two groups of pits, one of which is situated upon the brow 
of the east face of a hill and the other near its base. The upper g roup con­
sists of a 30 foot cut, 12 feet wide and 8 feet deep, just below which is a 
six foot pit, and 100 feet north of the latter is a 45 foot shaft. The cut is now 
badly caved but it is reported to have produced about a car load of ore. The 
six foot pit showed very little ore. The 45 foot shaft produced less than 500 
pounds of ore, which was found scattered throughout its depth embedded in 
clay. The ore is a secondary limonite, chiefly of the boulder form. The sur­
face showing is not strong and covers an area of about an acre in the im­
mediate vicinity of the pit. 

The lower group of pits is situated in an old orchard about 200 yards 
east and so feet below those just described. One pit, 30 feet long, J2 feet 
wide, and 6 feet deep, showed a good face of pipe ore from the surface to the 
bottom. The dirt is reported to have been about four-fifths ore. A second 
pit, 15 feet south of the first, showed considerable ore in the bottom. A 
third and fourth pit, 50 and 75 feet respectively from the larger cut, showed 
no ore. The only su rface indication of ore at this place was a small out­
crop, upon which the larger cut was made. The ore in all cases is secondary 
after the sulphide and uniformly of good grade. (C.-1910.) 

14. TURNER 1HNE. 

Owned by Henry Casey, Keener, .llo. 

S. W. y.(, N. E. Y<t, Sec. II, T. 26 N., R . 5 E. 

This mine, located 1Y, miles east of Keener, was not visited by a member 
of this Bureau, but, according to records submitted by the St. Louis Blast 
Furnace Company, it was opened by Mr. Henry Turner in 1907 at which time 
23 tons were mined and· shipped. The ore gave returns of 56.04% iron, 7.9oo/o 
si lica. o.ro3% Phos., o.u% 1\-fn., and 3.0% moisture, which indicates that it is 
a good quality of secondary limonite. (C.-r910.) 
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15. ALLEN BANK. 

Owned by St. Fra11cois Ri·vcr Land and Iron Compan}', Poplar Bluff, ,~fo. 

E. Y,, Lot 2, N . W. y.;, Sec. 4, T. 24 N., R. 6 E. 

T his prospect, located about one mile west of Poplar Bluff, consists of 
an outcrop of silicious, p r imary limonite which cap the points of two low 

hills. One shallow pit sunk within the outcrop produced several tons of ore 
but did not determine the depth of the deposit. T he ore occurs in large 
boulder-like masses which weigh nearly a ton each. It is exceedingly porous 
and contains silica in the form of both cher t and sand. The ore taken from 
the bottom of the pi ts appears to be less cher ty than that occurring at the 
outcrop. (C.- 1910.) 

16. BLUE SPRING BAXK. 

S . E. Y<(, S . E. 0, Sec. 26, T. 26 .V., R. 7 E. 

Here the ore is found in la rge and small pieces, and in one place in a solid 
bed, over lying an outcrop of ten feet of Third Magnesian limestone, which 
shows at thirty feet aboYe th e bottom of the h ill. T he ore is in an outcrop 
about seventy-fiye feet a long the slope, and thirty feet wide. It is quite 
sandy. (~f.-1873-) 

17. DEAL 1'1IXE NO. 1. 

Owned by E. E. Deal, Hilliard, Jfo. 

N. E. Y<(, S. E. 0, Sec. 9, T. 25 X., R. 6 E. 

T his mine, located about half a mile east of Hill iard, is situated near the 
head of a small ravine which drains to the south. Developments consist of 
one large opening 100 feet long, 4 0 feet wide, and 30 feet deep from which 
1015 tons of ore were mi ned and shipped during 19o8. T he face of the pit 
shows a few scattered boulders of si licious, brown ore embedded in cherty 
clay. The o re is p r imary limonite and is highly sil icious, due to the presence 
of both sand and fragments of cher t. Locally it is exceeding ly cherty and 
resembles more nearly an iron cher t breccia. An average of six shipments 
is as follows : 48.6o% iron, 14.96% silica, 0.067% P hos., 0-49% Mn., and 3.6% 
moisture. (C.- 1910.) 

18. DEAL Mll\E ~0. 2 . 

Owned by E. E. Deal, Hilliard, Mo. 

N . W. y.;, S. E. y.;, Sec. 9, T. 25 N., R. 6 E. 

This mine, located a quar ter of a mile east oF H illiard, is situated near 
the top of the west face of a high, chert covered hill. Developments consist 
of an open cut 6o feet long, 40 feet wide, and 25 feet deep from which nine 
car loads of ore have been shipped to the lead smelter at Herculaneum. 
The ore is a silicious, p r imary limonite very s imilar to that obtained from 
Mine No. I. It was sold for $2 per ton F. 0. B. Hilliard and is reported to 
han averaged 44% iron. 
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On the S. E. ~ of the S. E. ~ of the same section, is an outcrop of 
primary limonite consisting of a few fragments oF surface ore scattered 
along the crest of a high north and south ridge. Developments consist of 
four shallow pits, each of which show ore similar in character and occurrence 
to that described under mines Nos. 1 and 2. In one pit small pockets of 
manganese, in the form of pyrolusite and wad, were encountered. Fifty-two 
tons of this ore, shipped during 1909, gave returns of 39.9r'fo iron, 16.70% 
silica, 0.066% Phos., 6.42% Mn., and 3.oo/o moisture. (C.-1910.) 

19. DOVER MINE. 

Owned by Geo. Dover, Hilliard, Mo. 

S. E. ~, N. E. Y<f, Sec. 17, T. 25 N., R. 6 E. 

This mine, located about one mile southwest of Hilliard, is situated on 
the crest of a low ridge which borders Black river on the west. The outcrop 
consists of boulders of primary limonite which are scattered over an area of 
hali1 an acre. It has been opened by two shallow cuts, from which a car load 
of ore was mined and shipped during 1907. The ore is of the usual, porous 
type and is highly si licious due to the presence of both chert and sand. 

(C.-1910.) 

20. GEORGE TRACT NO. 1. 

Ow11cd by Ed. George. 

S. W. Y<f, Sec. 24, T. 26 N ., R. 7 E. 

T his deposit is located just west of the St. F rancois r iver and is approxi­
mately one mile from the St. Louis and San Francisco R'y. at a point 2~ 
miles northeast of Rombauer. The outcrop is composed of scattered boul­
ders of brown ore which occur over an area 225 yards long by 100 yards wide. 
Developments consist of two pits 30 and 18 feet deep. T he deeper pit shows 
very little ore. The 18 foot pit shows cellular, primary limonite and thin 
layers of chert embedded in red clay. The ore is somewhat silicious due to 
the presence of chert and sand. (B.-1910.) 

2I. GEORGE TRACT NO. 2. 

N. E. Y<f, Sec. 24, T. 26 N., R. 7 E. 

This deposit, located three miles northeast of. Rombauer, is situated on 
the crest of a secondary ridge 200 yards west of the St. Francois river. 
Boulders o f primary limonite, intermingled with blocks of sandstone, quartz­
ite, and chert, outcrop for a distance of 180 yards along the crest of the ridge, 
on the higher portions of which Tertiary pebbles are abundant. 

Developments consist of an open cut 20 feet in diameter and IO feet deep, 
and two test pits, each of which have a depth of 30 feet. T he open cut is 
situated on the point of the ridge and exposes a six foot ledge of cellular, 
sandy limonite overlain by three feet of Tertiary pebbles. The upper portion 
of the ore bed is conglomeratic, consisting of Tertiary pebbles cemented with 
limonite. The pits are located 18o yards apart, and show throughout their 
depth thin layers of silicious limonite interbedded with decomposed dolomite 
and layers of hard cher t. The ore is the porous, cellular type enclosing frag­
ments of chert and grains of sand. No shipments have been made. 

(B.- 1910.) 
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22. GEORGE TRACT NO. 3. 

N. W. Y<(, N. W. Y<(, Sec. 25, T. 26 N., R. 7 E. 

This prospect consists of an outcrop of primary limonite in the form of 
fragments and occasionally boulders scattered over an area 50 yards long by 
40 yards wide in a small ravine. 

The ore varies in texture from compact to cellular, and contains some 
sand, although it is not notably silicious. 

Tertiary pebbles and boulders of sandstone and cher t cap the surround-
ing hills. (B.-1910.) 

23. GOVE RNMENT L A~D NO. r. 

S. E. Y<(, S. E. Y<(, Sec. 24, T. 25 N., R. 4 E. 

Here the limonite covers an. area about th irty yards square, on a bench 
on the slope of a chert covered hil l. The ore is but fair in quality, being 
slightly siliceous, silica occurring as chert. W ithin the a rea little else than 
the ore is seen, but on all sides are many chert fragments. The St. L., I. M. 
& S. Ry. is about thirteen miles from th is deposit. (L.-1892.) 

HILL MINE. 

Owned by David Hill, Poplar Bluff, Mo. 

N. W . Y<(, Sec. 4, T. 25 N., R. 6 E. 

This mine, located about two miles north of H illiard and half a mile 
east of the St. Louis, Iron Mountain and Southern R'y., was opened in 1907. 
Developments consist of three small cuts, two of which are upon the crest of 
a ridge and the third in a small ravine at its base. The two cuts upon the 
ridge are 15 and 30 feet in diameter and about 5 feet deep. They show an 
abundance of large and small boulders of porous, brown ore embedded in a 
red, cherty clay, and are reported to have produced several car loads of fair 
grade ore. The cut in the ravine is a narrow 20 foot trench which was ap­
parently in nearly solid ore. Some o re outcrops in the immediate vicinity of 
each of the pits but there is no continuity of outcrop. 

The ore consists of large boulders and small fragments of a somewhat 
silicious, dark brown, primary limonite containing pot-like cavities which 
enclose clay and are lined with botryoidal growths of goethite which, in 
places, nearly fills the cavities. Some sand occurs in the dense ore although 
there is li ttle or no chert. The presence of unusual quantities of goethite 
greatly improves the quality of the ore. No important amount of wash dirt 
was observed about the pits. (C.-r9ro.) 

HILLIS MINE. 

Owned by Alford Hillis, Hendricltson, 1vlo. 

N. TV. %, N . E . %, Sec. 23, T. 26 N., R. 5 E. 

This mine, located T~ miles southwest of Hendrickson, was not visited 
by a member of this Bureau, but, according to records submitted by the St. 
Louis Blast Furnace Company, it was opened in 1907 by t-.fr. Alfred Hillis, 
who shipped 61 tons of ore. The ore is a somewhat s ilicious limonite, which 
gave returns of 47.96% iron, 14.30% silica, o.o89% Phos., 1.50% Mn., and 3.50% 
moisture. Judging from the analysis, it is of the primary type. (C.-19ro.) 
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topographic sketch. (Fig. 7.) The outcrop is composed of large boulders 
of porous, brown ore occurring at intervals over an area of about two acres. 

The mine consists of three open cuts flanking the hillside. Cut No. I, on 
the west side of the hill, is 100 feet long and 50 feet wide with a maximum 
depth of IO feet. The face and bottom of this cut shows many large boulders 
of ore embedded in a cherty clay. Some of the boulders weig h several tons 
each. Cut No. 2, at the north end of the hill, is 125 feet long and 20 feet 
wide with a maximum depth of 9 feet. Boulder ore is exposed in the face at 
the east end of this pit, directly above which the ore outcrops. Pit Ko. 3, 
on the cast flank of the hill, is 90 feet long and 30 feet wide with a maximum 
depth of 10 feet. Some ore is exposed in the face of this pit at a point imme­
diately beneath a small surface showing. The ore is a porous, primary 
limonite and is silicious, due to the presence of fragments of chert and sand. 

This property was opened in 1908 and about 200 tons of ore, which ran 
44.71% iron, 18.70% silica, 0.080% Phos., 2.10% Mn., and 4.00% moisture have 
been mined and shipped. (C.-1910.) 

27. EfDIAK FORD BANK NO. I. 

N. Yz, N. E. )4, Sec. 24, T. 26 N., R. 7 E. 

Here the ore is found on a low hill, not above fifty feet high. The ore lies 
on the southeastern slope of the hill in an oblong mass (or rather two masses 
with a vacant space between them), about three hundred feet long and one 
hundred at its widest. It reaches about half way down the hill. The 
most of this ore outcrop is in large pieces, but in the center they lie so closely 
connected as to seem an almost solid mass of b roken ore. J n quality it is 
porous and cherty, rather than sandy. ('.\L- 1873.) 

28. lKDIAX FORD BANK ::"\TO 2. 

X. E. )4, Sec. 23, T. 26 .\'., R. 7 E. 

The principal m ass of the limonite ore at this point lies on the southeast 
slope of a hill about one hundred and ten feet high. 1 t shows at its thickest 
about ten feet below the top, although it is thinly scattered over the top and 
thick again at about the same level on the northwest. It reaches some thirty 
feet below the summit, extending down in a belt about eighty to one hundred 
feet wide. In its most promising outcrop it shows apparently solid but lim­
ited in extent, while the most of the ore is in large pieces. The quality of the 
ore is poor, being both cherty and sandy. (i\L-1873.) 

INDIAX FORD BANK i\'O: 3. 

S. Yz, N. TV. )4, Sec. 23, T. 26 N., R. 7 E. 

The ore here occurs on the southeastern slope of a hill about thirty feet 
high. Near the top it shows an almost entirely coherent mass, seventy-five 
feet to one hundred feet long, and extends with this width down the slope, 
about one hundred and fifty feet, in an outcrop of broken pieces, ranging from 
six inches to three feet in diameter. The ore is porous and quite free from 
chert, but is inclined to be sandy. (M.-1873.) 
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30. INDIAN FORD BANK NO. 4. 

S. 0, N. W. )4, Sec. 22, T. 26 N., R. 7 E. 

This is a large deposit of ore, occurring on the northwestern slope of a 
hill about fifty feet high. Near the top, the ore lies in an apparently coherent 
mass, and below, it scatters, spreading OYer a large area. The ore is lean, 
soft and sandy. (l\I.-1873.) 

31. LEIB BAKK. 

Owned by Frank Leib, Harrisburg, Pa. 

N. W. Y-1, S. TV. Y-1, Sec. 28, T. 25 N., R. 6 E. 

This prospect is located about three miles west of Poplar Bluff and about 
half a mile southwest of the Hooper mine. It consists of an outcrop of silici­
ous, primary limonite covering an area of about four square rods along the 
county road. A 20 foot shaft, sunk near the north edge of the outcrop,- as 
a prospect for clay,-shows considerable highly silicious ore mixed with 
chert and clay. The area within the outcrop has not been tested. (C. 1910.) 

32. MILLER . LAND. 

Ow11ed by Ed. Dennis, Hilliard, M o. 

N. TV. ~, N. E. )4, Sec. 35, T. 26 N., R. 6 E. 

This prospect, located 3!4 miles northeast of Hilliard, consists of an out­
crop of cellular, primary limonite, situated on the points of two low hills 
which are about 200 yards apart. Dolomite of the Gasconade formation is ex­
posed along the stream bed below the oulcrop. 

The ore is silicious, due to the presence of both sand and chert. That 
composing the eastern outcrop contains some goethite lining cavities. ;,Jo 
developments have been made. ( B.-1910.) 

33. MISSOURI LUMBER AND MIXING COMPANY TRACT NO. 10. 

S. w. ~. N. w. ~ I 
and r S ec. 27, T. 25 N., R. 4 E. 

N. W. Y.1, S. W. )4 j 
This tract, located 13 miles southeast of Grandin, bears an outcrop of 

brown ore which covers an area of about two acres on the southeast point of 
a high, chert covered hill. Developments consist of six pits varying from 8 
to 30 feet in depth, the distribution of which are shown on the accompanying 
topographic sketch. (Fig. 8.) 

No. I pit, 30 feet deep, is reported to show ore to a depth of 20 feet with 
IO feet of clay and flint in the bottom. The ore is a porous, primary limonite 
containing some fine sand and small, irregular flakes of decomposed chert, 
but, on the whole, is of merchantable grade and appears to occur in massive 
boulders with very little clay. Apparently, it grades downward into a fer­
ruginous chert and clay. A heavy outcrop of boulder ore occurs about this pit. 
Pit No. 2, 17 feet deep, is reported to show ore in clay and flint to the bottom. 
The dump shows considerable ore which is mixed with more clay and flint 
than at pit No. I. Pit No. 3, 20 feet deep, is reported to show 18 feet of ore. 
The best of this ore is exceedingly porous, contains much clay and chert, and 

• 
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is not merchantable. Pit No. 4, 23 feet deep, shows ore throughout its depth 
from within three to four feet of the surface. The ore occurs in large mas­
sive boulders as in pit No. I and grades into ferruginous chert and clay below. 
There is considerable dense, argillaceous ore which lies in solid masses and 
grades into the porous ore. A few boulders of very porous silicious ore out-
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crop near it. Pit No. 5, 18 feet deep, developed very little ore, the best of 
which is highly silicious. Pit No. 6, 8 feet deep, showed but a foot or so of ore 
near the surface. 

A sample taken from pits Nos. I, 2, 3, and 4, w hen analyzed, showed 
41.67% iron, 21.6o% silica, 0.044% Phos., and 0.083% Sul. (C.-1910.) 

34 MISSOURI LU11BER AND MINING COMPANY TRACT NO. rr. 

S W. y.(, N. W. Y<I, Sec. 35, T. 25 N., R. 4 E. 

This tract is located 12 miles west of Poplar Bluff and about one mile 
southeast of tract No. IO. It has been prospected by eight pits which are dis­
tributed over the crest and southeast face of an east pointing spur upon the 
surface of which a few boulders of silicious, primary limonite outcropped. 
Four pits sunk along the southeast face of the hill, and varying from 8 to 23 feet 
in depth, showed no ore. One ·pit sunk 30 feet in t he bed of the ravine at the 
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base of the h ill shows streaks of dense, silicious ore one to two feet th ick, in­
te rspaced with clay and flin t of about the same thickness to a depth of 23 feet, 
and bottomed in white clay. 

A 27 foot dri ft, extending into the base of the h ill from th is pit, cu t 
yellow clay with a few thin seams of ferruginous mater ial but no merchant­
a ble o re. A 13 foot pit, sunk at the end of this drift, shows cherty clay 
bear ing seams of ore which increased in thickness toward the bottom where 
the ore is reported to be solid. An old pit, at the east end of the hill, perhaps 
ro feet higher than the pit last descr ibed, shows considerable ore on the 
dump. This pit is reported to have been originally 20 feet deep and to show 
ore to the bottom. However, its present caved condition makes inspection 
impossible. (C.-1910.) 

35. MISSOURI LU~IBER A~D :mNIXG C01IPA:NY TRACT NO. 12. 

N. E. Y<I, S . W. i:f, Sec. 36, T. 25 N., R. 4 E. 

This t ract is located 10 miles west of Poplar Bluff and about rVi miles 
southeast of tract No. II . It bears two unusually fine outcrops of primary 
limonite, situated near the base of the southeast face of a high hi ll. Both of 
these outcrops have been prospected by a number of test pits, the relative 
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position of which may be seen on the accompanying topographic sketch. 
(Fig. 9.) As numbered on this sketch, the several pits may be described as 
follows: 

Pit No. I, 22 feet deep, shows IO feet of silicious ore at the top with 12 

feet of sand and flint in the bottom. This pit is at the very edge of the ravine 
on a steep slope. Large boulders of ore outcrop on the bank below the shaft 
and the ore runs to about the level of the ravine. Pit No. 2, 27 feet deep, shows 
only yellow sand and flint. However, large boulders of ore outcrop all about 
and below it. Pit No. 3, 33 feet deep, showed a dense, silicious ore to a depth · 
of 23 feet with sandy clay and flint in the bottom. It is situated on a point 
about 12 feet above the stream bed and heavy boulders of cherty ore outcrop 
all about it. Pit No. 4, 15 feet deep, shows two feet of surface clay, two feet 
of ore, and II feet of sand and ferruginous chert. Pit. No. 5, 23 feet deep, 
showed fair ore to a depth of five feet. This ore is in general like that oc­
curring in pits Nos. 6 and IO. Pit No. 6, 23 feet deep, is reported to show ore 
the entire depth. The dump shows a highly silicious limonite badly mixed 
with yellow, sandy, decomposed chert. Pit X o. 10, 27 feet deep, is reported to 
show ore to a depth of 25 feet. The ore on the dump is similar to that of 
shaft No. 6. 

Samples, taken from pits Nos. 3, 5, 6, and IO, and from the outcrop, when 
analyzed, showed results as follows: 

Combined 
Pit. Iron. I Silica. Phos. Sulphur. water. 

11 No. 3 ........... . . ....... . 40.84% 
31.54 
31.43 
48.10 

1 24.90% 0.081 %1 0.069% . .... .. ... 
2 No. 5 ...... ...... .. .....•. 30.67 0.029 0.025 
3 Nos. 6 and 10. . ........ ·1 
4 Outcrop. . . ........ . 

30.10 0 .044 0 .136 
16.74 lrace 0.025 

MISSOURI UNIVERSITY LAND :W. 1. 

S. W. ~, S. W. ~, Sec. 3, T. 25 N., R. 6 E. 

9.903% 

10.30 

(C.-1910.) 

This deposit, located one mile northeast of Hilliard, consists of a heavy 
outcrop of primary limonite which extends for a distance of 200 yards along 
the crest of a secondary ridge. A portion of the outcrop consists of a ledge 
and massive boulders of ore. 

The ore is highly cellular and is silicious, due to the presence of decom-
posed and hard chert. (B.-1910.) 

37. MISSOURI UNIVERSITY LAND NO. 2. 

S. W. ~, N. W. ~, Sec. 15, T. 25 N., R. 6 E. 

This property is located about one mile southeast of Hilliard and half a 
mile east of the St. Louis, Iron Mountain and Southern R'y. The outcrop con­
sists of large boulders of primary limonite covering an area 170 by 100 yards, 
along the crest and upper slopes of a secondary ridge. 

The ore is highly cellular and is somewhat silicious, due to the presence 
of small quantities of sand, chert, and clay. Goethite occurs lining cavities in 
the ore. No developments have been made. (B.-19IO.) 

G-12 
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MISSOURI UNIVERSITY LAND NO. 3. 

N. E. ~' Sec. 15, T. 25 N., R. 6 E. 

This property, located about one mile southeast of Hilliard, consists of an 
outcrop of primary limonite which occurs along the crest of a ridge. The 
principal showing is confined to an area 200 feet long and 100 feet wide on the 
southeast quarter of that tract. No developments have been made. The ore 
is cellular and highly silicious, due to the presence of both sand and chert. 

Near the center of the tract primary limonite outcrops at two places, one 
on the point of a secondary ridge and the other at the junction of the sec­
ondary and main ridges 300 yards to the southwest. The former outcrop 
consists of large boulders scattered over an area 200 feet long and 50 feet 
wide while the latter covers an area 400 feet by 150 feet. 

The ore, at both places, is cellular and quite free from sand though occa-
sional fragments of chert were observed. (B.-1910.) 

39. SHARP LAND. 

Ow11ed by Boyd E. Sharp. 

N. W. ~' Sec. 35, T. 26 N., R. 6 E. 

This prospect, located about 3J.,6 miles northeast of Hilliard, consists of 
an outcrop of cellular, primary limonite, which extends for about 100 yards 
along the crest of a ridge. 

The ore is silicious from the presence of both sand and chert. Some 
goethite occurs, lining cavities in the ore. 

Adjoining this tract, on the east, is an area of 40 acres, over which occur 
scattered boulders of limonite. Here, a 23 foot pit is reported to have en­
countered boulders of ore embedded in clay throughout its depth. The ore 
contains much sand and chert. (B.-1910.) 

40. SHEETS LAND. 

Ow11ed by M. M. Sheets, Williamsville, Mo. 

W. Yz, Sec. 12, T. 26 N., R. 4 E. 

This tract, located three miles west of Keener, bears an outcrop of 
primary limonite covering an area of about five acres. Developments consist 
of four shallow pits, the largest of which is 20 feet Jong, 12 feet wide, and s 
feet deep. All four pits show an abundance of ore embedded in cherty clay. 
The depth of the ore was not determined. 

The ore is highly cellular and is silicious, due to the presence of frag­
ments of hard and decomposed chert and sand. Much of it is merchantable 
and the prospect warrants further development. 

Near the eastern edge of the tract is a similar outcrop of primary limonite 
covering an area of about two acres. No developments have been made. The 
ore at this place is more silicious than that on the western portion of the 
tract. Some of it is hard and dense and grades into a light brown, ferruginous 
chert. (C.-1910.) 

41. SHROUT'S BANK. 

N. E. ~' N. E. ~' Sec. 16, T. 25 N., R. 6 E. 

The ore here lies in scattered lumps, for a distance of five hundred feet 
along the steep slope, and perhaps one hundred feet wide, while, at one place 
at the top of the hill, a solid outcrop is seen showing six or seven fleet in 
thickness of very cherty and siliceous limonite. The outcrop of solid ore 
docs not show for any great length. There are in it occasional seams of better 
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ore running through the mass, but the best showed silica in coarse grains. 
The whole outcrop is extremely sandy, and the ore of the solid outcrop is both 
sandy and cherty. 

In the N. E. ~. of the S. E. ~. of this same section, there is a smaller out­
crop of ore in large and small pieces scattered over an area one hundred feet 
east and west, by one hundred and seventy-five feet north and south; at some 
places the mass seems to be solid. The ore is porous, semi-concretionary and 
quite cherty, while many of the cavities of the concretions are filled with sand. 

(M.-1873-) 

42. SMITH AND COMPANY BANK. 

Owned by W. E. Smith and Company. 

S. 0, Sec. 17, T. 25 N., R. 6 E. 

This prospect, located about one mile west of Hilliard, is situated upon 
the crest of a northeast-southwest trending ridge, along which primary limon­
ite outcrops at frequent intervals. Developments consist of three cuts, the 
largest of which is 25 feet long, 7 feet wide, and 7 feet deep. Each of the cuts 
showed considerable ore in the face and in the bottom. The ore is highly 
silicious, due to inclusions of both sand and fragments of chert. No ship­
ments have been made. (C.-1910.) 

43. ST. FRANCOIS BANK. 

S. 0 X. W. ~' Sec. 24, T. 26 N., R. 7 E. 

Limonite occurs here on a steep slope of a hill, about eighty feet high, 
which rises almost from the edge of the water, on the west side of the St. 
Francois river. The ore has been traced for a distance of five hundred and 
fifty feet along the hill. It lies scattered in immense boulders from the 
sixty-five foot level. At this height, for a distance of two hundred to three 
hundred feet, the ore shows a persistent outcrop, which seems in a number of 
places to be solid and is in position. The thickness of it could not be we11 
ascertained. At the southern end of the hill the ore lies in greater abundance 
over a wider surface, and lower down on the hill, in broken pieces of greater 
or less size. Some two or three hundred yards to the southwest, on the bank 
of a small branch which flows into the St. Francois river, is a large amount of 
ore lying scattered in small boulders, on both sides of the creek. The or.e is 
only medium in quality, being porous and sandy with small chert admixtures 
at some places. (M.-1873.) 

44. ST. FRANCOIS RIVER LAND AND IRON COMPANY TRACT. 

Owned by St. Francois River Laud and Iron Company, Poplar Bluff, Mo. 

S. 0, S. E. ~' Sec. 18, T. 25 N., R. 6 E. 

This prospect, located about two miles southwest of Hilliard, consists of 
an outcrop of primary limonite which COYers an area 40 feet in diameter on 
the upper northeast slope of a high hill. The ore is of the usual porous, silici­
ous character. No developments have been made. (C.-1910.) 

45. TURK LAND. 

O .. c>ued by J olm Turk. 

N. W. !'.4, S. E. ~' Sec. 19, T. 25 N., R. 6 E. 

This prospect, located about 2\/z miles southwest of Hilliard, consists of 
an outcrop of primary limonite on the crest of a chert covered ridge. The 
ore is highly cellular and is silicious, due to the presence of both sand and 
chert. No developments have been made. (C.- 1910.) 
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BUTLER COUNTY. 

SECONDARY LIMONITE. 

No. Name of Mine or Owner. Twp.N. R. Sec. Fractional. 
1 Agricultural College Land No. 1.. 26 6 E. 21 
2 Burkett, W. R., Bank ........... 26 5 E. 22 N'. E. t N. E. t. 
3 Hendrickson Mine ..... ......... 26 6 E. 18 S. E. 1, N. \V. t. 
4 Hendrickson, N. W., Lan::! .. ..... 26 6 E. 20 
5 Kauffman Mine ... ... . 26 5 E. 11 N. E. t, N. E. }. 
6 Luke Mine ......... . . . . . ... 26 5 ~- 11 S. W. t, N. \\' . }. 
7 Magill, H., Mine ...... . ... . 26 6 E. 19 E. { Lot 1, :-:l. W. t. 
8 Pletz, F., Mine No. 1 .... ... ..... 26 6 E. 19 s. \V. t. s. \V. t. 
9 Pletz, F., Mine No. 2 . .. . .... . . .. 26 5 E. 11 N. \V. t. N. \V. t. 

10 Sexton, A. W., Bank . . 26 6 E. 7 Lot 2, N. W. t. 
11 Thomas, J.P., Land ............ 2G 5 £. 11 S. £. t, N. W. t. 
12 Thompson, G. E., Bank ......... 26 6 E. 7 N. E. 1, ~- E.f. 
13 Thompson, M. M., Bank ........ 26 6 E. 7 N. ! Lot l, N. W. t. 
14 Turner, Henry, :\!line ............ 26 5 E. 11 S. \\'. t. N'. E.!. 

PRIMARY LIMON'ITE. 

15 Allen Bank ............... . ..... 24 6 E. 4 E. ! Lot 2, N. \\'. t. 
16 Blue Spring Bank ....... ... ... .. 26 7 £. 26 S. E. t, S. E. {. 
17 Deal, E. E., Mine No. 1 .. .... 25 6 E. 9 N. E. t, S. E. {. 
18 Deal, E. E., Mine No. 2. 25 6 E. 9 N. W. t, S. E. t. 
19 Dover, Geo., Mine ....... 2,5 6 E. 17 S. E. L N. E. i-, 
20 George, Ed., Tract No. 1 .. 26 7 E. 24 S. \V. {. 
21 George, Ed., Tract No. 2 ........ 26 7 E. 24 ~- E. t . 
22 George, Ed., Tract No. 3 ..... ... 26 7 E. 25 K. \\'. t. N. W. }. 
23 Government Land No. 1. 25 4 E. 24 S. E. t, S. E. t. 
24 Hill, David, Mine ............... 25 6 E. 4 N. \V. }. 
25 Hillis Mine ........... .. ........ 26 5 E. 23 K \V. t, ~- E. t. 
26 Hooper Mine ........ . ..... ... .. 25 6 E. 28 N. E. t, N. \V. t. 
27 Indian Ford Bank No. 1. ........ 26 7 E. 24 N. !, N. E. t. 
28 Indian Ford Bank No. 2. 26 7 E. 23 N. E. {. 
29 Indian Ford Bank No. 3 ......... 26 7 E. 23 S. !, N. \\'. !. 
30 Indian Ford Bank No. 4 . ....... . 26 7 E. 22 S. !, N. W. }. 
31 Leib, Frank, Bank .............. 25 6 E. 28 N. W. t. S. W. t. 
32 M illcr Land .......... . 26 6 E. 35 N. W. i, N. E. t. 
33 Mo. Lum. & Min. Co. TracL N'o. 10 25 4 E. 27 {s. W. L N. W. {. 

N. W. t. S. \V. t. 
34 Mo. Lum. & Min. Co. Tract No. 11 25 4 E. 35 S. \\'. t, N. \\'. {. 
35 Mo. Lum. & Min. Co. Tract No. 12 25 4 E. 36 N. E. L S. \\'. t. 
36 Mo. University Land No. 1 ...... 25 6 E. 3 S. \V. t, S. \V. t. 
37 Mo. University Land No. 2 . ..... 25 6 £. 15 S. W. t, N. W. t . 
38 Mo. University Land .t\o. 3 ...... 2,') 6 £. 15 N. E. i· 
39 Sharp, Boyd E., Land .... 26 6 E. 35 N. \V. t. 
40 Sheets, M. M., Land .... . . . .. • .. 26 4 E. 12 \V. i. 
41 Sh rout's Bank .................. 25 6 E. 16 N. E. L N. E. t. 
42 Smith & Co. Bank ..... . ........ 25 6 £. 17 s. }. 
43 St. Francois Bank .. . 26 7 E. 24 S. !, N. W. {. 
44 St. Fran. Riv. L. & I. Tract ...... 2F> G E. 18 S.!,S.E.i -
45 Turk, John, Land ............... 2;'i 6 E. 19 N. \V. i, S. E. t. 
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REPORTED OCCURRENCES. 

Name of Mine or Owner. Twp. N. R. Sec. Fractional. 
Carpenter, E . .... . ........ . .... 25 5 E. 2 s. w. t, s. w. t . 
Corrigan, J. C ... . .. . . . . . .... ... 25 6 E. 27 N. W. t, N. W. t . 
Owner Unknown ... . . . 25 4 E. 35 N. W. t, S. W. t. 

. . . . .. . . . . 25 4 E. 36 S. W. t, N. E. t . 
. ... . .. .. 25 4 E. 36 S. E. t, N. W. t . 

...... .. . .. . 25 4 E . 36 N. W. t. S. W. t . 
. ... ' .. ..... 25 4 E. 36 s. ts. w. t. 

.. . ... . .. 25 4 E. 36 N. W. t. S. E. t . 
. ' .. . ... . 25 5 E. 2 s. vv. t s. w. t . 

. ... . .. . . . 25 6 E. 16 N. E. t, S. E. t . 
26 4 E. 9 S. W. t , S. W. }. 

. . . . . . . .. . . . . . 26 5 E. 27 N.W. t . 

. . . . . . . . . . . . . . . . 26 7 E. 16 N. W. f . 

. .. . . . ... .. . .. . . 26 7 E. 16 S. E. t, N. W. t. 
26 7 E. 16 N. W. t, S. W. J. .. 
26 7 E. 27 .N.W . l. .. 
26 7 E. 28 N. E. t. 

. . . . ' . . . . 26 7 E. 33 
......... . .. . 26 7 E. 35 N. E. t . 
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CALLAWAY COUNTY. 

HEMATITES OF THE CARBONIFEROUS. 

I. BARTLETT LAND. 

Owned by James Bartlett, New Bloomfield, Mo. 

N. E. 74, Sec. 4, T. 45 N., R. IO W. 

This property is located about two miles east of New Bloom.field. It 
··was prospected several years ago by two open cuts, one driven into the north 
.and one into the south bank of a small ravine. The north cut, which is the 
larger, was driven for a distance of 6o feet in a northerly direction. It is about 
12 feet wide and had a maximum depth of 10 feet. The material removed 

1<:onsisted of yellow, thin-bedded shale, red shale, sandstone, and red hematite. 
'The ore is reported to have occurred as a bed in the bottom of the cut and to 
have had a maximum thickness of five feet. The cut in the south bank dis­
closed similar conditions. 

From information obtainable, the ore body comprises two distinct types: 
(r) an earthy, fine-grained red ore, and (2) distinct lenses of hard, compact, 
red hematite, included in the former. The former type presents a soft, vel­
vety appearance on fresh fracture. The hard compact hematite readily breaks 
into shell-like fragments on the blow of a hammer, which discloses a con­
centric structure. Both types of ore were observed in the dump pile. 

A sample of the hard blue ore shows an analysis of 56.93% iron, 8.20% 
silica, 0.049% Phos., and 2.23% combined water; the earthy ore shows an 
analysis of 58.69% iron, 6.26% silica, 0.018% Phos., and 3.22% combined water. 

Conglomeratic sandstone, having a slight dip to the east, outcrops in the 
stream bed a few yards east of the cuts. From this and otlier evidences, it is 
probable that the ore occupies a trough in the underlying Burlington lime­
stone. (H.-1910.) 

2. DUNN BANK. 

Owned by Dunn Heirs, New Bloomfield, Mo. 

Sec. 32, T. 46 N., R. 10 W. 

This bank, located about rJI, miles east of New Bloomfield, was prospected 30 
years ago, the pitting covering an area of 20 acres. Shafts,- the deepest of 
which was 32 feet,- are reported to have penetrated a body of red hematite 
averaging seven feet in thickness. The following descending section is re­
ported by Mr. F. L. Nason, who visited the property in 1891: 

5 to 7 feet. 
6 .. 
7 .. 
3 .. 

Clay and chert. 
.~'oss!Uferous sauds~one conglomerate. 
Ore. 
Unknown. 
Burllogion limestone. 

Mr. Nason also reports that the ore and conglomerate were exposed in a 
small ravine cast of the shafts, but these exposures were covered by detritus 
at the time of a recent visit. 

The ore body is reported to consist of a dense, crumbly red hematite con­
taining lenses of hard, compact hematite of a darker color. The following 
analysis was made in 1892 by the St. Louis Sampling and Testing Works on 
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£amples collected by F. L. Nason: Iron, 57.20%; insoluble matter, 9.66% 
Phos., 0.07%. 

Shaft Hill, which is located across a ravine south of the Dunn Bank, was 
visited in 1872 by Dr. A. Schmidt, who reports the conglomerate and sand­
stone as underlying the ore bed. At the time of a recent visit to Shaft Hill, 
these beds were not exposed. (H.- 1910.) 

J. DUNN(ITTCHARD)BANK. 

Sec. 2I, T. 46 N., R. IO W . 

Strata of red hematite are perceptible three miles nor th of New Bloom-. 
field, on the road to Fulton. The ore outcrops in the road for a distance of 
about 12 feet down the slope. Sandstone shows above and below the ore. A 
quarter of a mile west, on the same slope and level, stratified ore has been 
found immediately below the soil. (S.- 1872.) 

4. HENDERSON BANK. 

Sec. I2, T. 45 N., R. II W. 

Here numerous and rounded surface ore is seen in several places on the 
two hills, west of the road; loose surface ore along the road on the northern 
slope of the eastern hill; a small and indistinct outcrop of stratified ore at the 
foot of this hill, near the ravine, and finally loose surface ore in the ravine. 
The two western hills are composed of Encrinital limestone which is laid bare 
in several places and seems to reach the summits. Loose ore has been 
ploughed up on the plateau on the northern hill. The ore is dark red, fine 
grained hematite in thin layers, and is associated with layers of chert. The 
exposure extends over a few feet only. (S.-1872.) 

5. KNIGHT BANK. 

Sec. 2, T. 46 N., R. IO TV. 

Here a fine outcrop of dense and fine grained hematite is seen on the east­
ern slope of a low hill. The ore is more than two feet thick. It can be seen 
in only two places, about twenty feet apart. Due east of this hilJ, small and 
large pieces and plates of ore are found loose in the bed of Middle Auxvasse 
creek. On the low hill just south of the hill, on which ore was just described 
as occurring, outcrops of ferruginous sandstone overlaid by thin seams of red 
ore arc noticed. These outcrops are on both the northern and southern slopes. 

(S.-1872.) 

6. MURPHY'S HILL. 

Sec. IS, T. 45 N., R. IO W. 

Here no ore is to be seen in place, but large, somewhat rounded pieces 
and plates of red ore arc found in two ravines. The hill itself seems to be 
composed of sandstone. Large masses of limestone are, however, projecting 
from the lower part of the slope, appa,,:ently between the sandstone. 

(S.-1872.) 

7. OLD DIGGINGS. 

Sec. 22, T. 45 N., R. 10 W. 

Here the lower part of the hill seems to be composed of sub-carboniferous 
limestone, the upper of ferruginous sandstone. Large and small fragments of 
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chert are found all over the ground. The red hemati te has ·been discovered 
near the top of the hill, on both sides of the ravine. On the western, a hole 
was dug a number of years ago and it is said many tons of ore were taken 
out. On the east of the ravine, and rather close to it, an outcrop is percept­
ible, consisting of a five-inch stratu.m of solid, pure, red hematite. The total 
thickness cannot be seen. (S.-1872.) 

8. SHAFT HILL. 

N. W. Y-4, Sec. 4, T . 45 N., R. 10 W . 

Near the summit of a nearly round hill red hematite occurs in nodules or 
lenticular concretions, composed of several concentric layers, and apparently 
imbedded in loose sand, sometimes in thin layers, alternating with layers of 
loose sand, sometimes as thick, massive strata. A shaft was dug about thirty 
years ago on the eastern slope of the hill near a ravine, at a level considerably 
below the regular ore-bed. This shaft went eight feet through sand and 
broken ore and chert. Under the regular ore bed there is conglomerate of 
chert and sandstone, sandstone and limestone; above it occurs chert and soil. 

(S.-1872.) 

CAMDEN COUNTY. 

The iron ore deposits of this county consist exclusively of secondary 
limonitc of which two occurrences are known. 'l'hc residuum is thin 
and conditions are not favorable for large deposits. About 1873 a 
furnace known as the Osage Iron Works was built on the Osage river 
at a point about 15 miles above Linn Creek. This .furnace is reported 
by Nason• to have been operated three or £our years and then abandoned 
on account of the fact that no ore bodies were found sufficiently large 
to supply the furnace. Probably not more than 300 tons of pig iron were 
produced. 

SECONDARY LBIONITE. 

I. FUR::-JACE BANK. 

Lot 3, Sec. 4, T. 39 N., R. 18 W. 

Limonite is found here, lying on the irregular surface of the Third Mag­
nesian limestone, which makes up the main body of the hill. The o re seems 
to form in some places a layer of irregular thickness on the limestone and to 
fill pockets and cavities in this rock. One of these cavities was found to be at 
least twelve feet deep. The openings show a considerable quantity of good 
limonite. (S.-1872.) 

2. WHITE BANK. 

S. E. Y-4, Sec. 7, T. 39 N., R. 18 W. 

Limonite is found here in a bed, one to four feet thick. It occurs in the 
following section. Layers of yellow sand and variegated clays with more or 
less broken strata of sandstone; a layer of white chert one to three inches 

•Nason, F. L., Iron ores of Missouri: Missouri Geo!. Survey, 1892, p. 315. 
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thick; white and green clay in thin and irregular layers, with sand and chert, 
one to three feet thick; dark red to brown, strongly ferruginous clay or loam 
six inches to two feet thick; limonite soft and earthy, enclosing irregular 
masses of hard, solid ore of more or less stalactitic structure; a layer of de­
composed limestone from two to thirty inches thick and the regular Third 
Magnesian limestone. (S.-1872.) 

CAPE GIRARDEAU COUNTY. 

The iron ore deposits of this county consist exclusively of primary 
limonite of the southeast Missouri type. The two deposits which have 
so far been brought to the attention of this Bureau are practically un­
developed. Twenty-five tons of ore, the source of which was not learned, 
were shipped from this county in 1907. 

PRIMARY LI1VI0N1TE. 

I. SIIURBERN AKD BURDEN LAND. 

Owned by A. E. Sl111rbern and Albert B1wdeti, Altenburg, J1fo. 

W. Yz, Sec. 25, T. 33 N., R. 13 E. 

This property is located two miles west of Ncelys, the nearest shipping 
point on the Mississippi river and the St. Louis and San Francisco R'y. 
Brown ore outcrops along the crest and west end of a high, chert covered 
ridge. 1' o developments have been made. The ore is a primary limonitc 
which is, for the most part, highly silicious due to the presence of sand and 
fragments of chert. It is in part compact and in part porous. \/\There porous 
the cavities are often lined with a thin film of black velvety goethitc. A drill 
hole near the west point of the ridge is reported to have struck white sand­
stone beneath the ore. (B.-19t0.) 

2. WEISS BANK. 

01.r.med by Geo. Weiss, Cape Girardeau, Mo. 

N. E. 74, Sec. 10, T. 32 N., R. 13 E. 

This property is located five miles northeast of Jackson and one mile 
from the Cape Girardeau and Chester R'y. The outcrop, which is situated 
near the head of a small ravine, consists of a few boulders of primary limonite 
scattered over an area of one acre. Developments consist of a small open 
cut ten feet deep the face of which exposes thin beds of soft, impure tripoli 
containing nodules of hard chert. This material is veined with a silicious 
limonite which replaces the tripoli. The surface boulders average one foot or 
more in diameter and break with a rough, splintery fracture. They are brown 
in color, often containing thin veins of goethitc and decomposed chert frag­
ments. Some of them have a roughly laminated structure. No ore has been 
shipped. (B.-1910.) 
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REPORTED OCCURRENCES. 

N. E. y.i, Sec. 10, T. 30 N., R. 12 E. 

N. W. Y-(, Sec. 10, T. 31 N., R. 13 E. 

CARTER COUNTY. 

Carter county ranks sixteenth in the production of iron ore, hav­
ing shipped a total of 3,517 tons. The iron deposits are exclusively 
brown ore consisting of both the secondary and primary types, the 
relative abundance, distribution, and locations of which are shown on the 
accompanying county map. 

The ore occurs in the residuum overlying the Roubidoux and Gas­
conade formations which, aside from a few outliers of granite and 
porphyry, underlie the greater portion of the county. 

The secondary deposits include both the pipe and boulder ores, 
several being very largely pipe ore. The primary deposits consist of 
the coarsely cellular, silicious ore characteristic of the Southeast District. 

Iron mining began in this county in 1902, since which time 1,962 
tons of secondary and 1,555 tons of primary Iimonite have been shipped. 

SECONDARY LIMONITE. 

I. BROWN (J. C.) LAND NO. r. 

N. Vz, Sec. 35, T. 27 N., R. I E. 

Limonite is found here extending from the point of a spur of a hill down 
a rather steep slope, covering the greater portion of an area two hundred and 
seventy-five feet long and fifty feet wide. 

The ore occurs in the form of fragments and rough masses, or boulders of 
massive ore. At the point of the spur, and at the margin of the deposit, the 
ore is quite cherty, elsewhere it is non-siliceous. These boulders contain 
small ocherous particles; but, on the whole, are quite compact. Thirty feet 
down the slope a shaft forty feet deep was put down in r882. The section 
here was as follows: loose ore fragments on the surface and in the red clay; at 
a depth of six feet, one side of the shaft is a mass of hard chert two feet thick 
with rough masses of good ore imbedded in the clay, on the other three sides 
ore occurs in this manner to a depth of twenty feet from the surface. Below 
this depth to the bottom of the shaft, which is also in ore, the ore is in a 
more solid bed, occurring in larger masses with a less amount of clay, render­
fog blasting necessary. Other more shallow holes have been dug within this 
deposit and iron was invariably found beneath. 

This locality is about three miles distant from the Current River railway 
and there is now a strong probability that a spur from Chilton will be laid in 
the valley at the foot of the hill. This if built will bring this deposit only 
about one hundred and fifty yards from railroad transportation. (L.-1892.) 
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2. CARTER (A.) AND MISSOURI LUMBER AND MINING CO. LAND 
NO. 2. 

Center of N. W ~, Sec. r3, T. 26 N., R. I E. 

On the property of Mr. Alex. Carter and of the Missouri Lumber and 
Mining Company. Limonite occurs here on the foot of a g radual slope cover­
ing eight or ten square yards. The ore is found in irregularly shaped masses. 
Higher up the hill, on steeper slopes, and mingled with the masses of iron ore, 
fragments of chert and small blocks of hard sandstone occur. The majority 
of the ore masses are of fair quality, others are siliceous, silica occurring as 
small chips of chert. This locality is but little more than one mile from 
Chilton. (L.-1892.) 

3. CARTER CO. MILLING AND MERCANTILE COMPANY BANK. 

S. E. ~, Sec. 4, T. 26 N., R. 2 W. 

This bank, located about one mile east of Fremont and 200 yards south 
of the St. Louis and San Francisco R'y., is situated on the north bank of a 
ravine. The outcrop covers an area 40 yards square, within which the surface 
is thickly strewn with boulders of limonite and scattered boulders of chert 
and sandstone. The only developments consist of a five foot test pit located 
near the center of the outcrop. This pit exposes pipe ore, embedded in red, 
sandy clay. The ore is free from chert and much of it is in small fragments 
that can be recovered only by washing. (B.-1910.) 

4. HAHN BANK. 

Owned by J. H. Halm, Wi11011a, Mo. 

W. 0, S. W. ~, Sec. 13, T. 26 N., R. I IV. 

This bank, located six miles south of Van Buren, is situated low on the 
point of a hill, bordering Chilton creek. The outcrops consist of large 
boulders of massive brown ore, extending from a small ravine up the east 
slope of the hill for a distance of 150 feet, completely covering an area of that 
diameter. Developments consist of several shallow pits, all of which show 
ore. One pit seven feet deep shows a nearly solid mass of ore throughout its 
entire depth. 

The ore is a compact, dark brown, secondary limonite. It is somewhat 
silicious due to inclusions of sand and fragments of chert. (C.-1910.) 

s. HOLLAND MINE. 

Owned by Carter County Milling and Mcrca11tile Co., Fre111011t, Mo. 

N. W. %, S. W. ~, Sec. 4, T. 26 N., R. 2 W. 

This mine is located about one mile west of Fremont and is situated upon 
the west brow of a high hill. It consists of an open cut 40 feet long, 25 feet 
wide and 9 feet deep, from which 54 tons of ore were mined and shipped during 
1903. The ore occurs embedded in residual, cherty clay .and is composed 
chiefly of thin plates and botryoidal secondary limonite. That shipped gave 
returns of 51.87% iron, 10.87% silica, and 0.052% Phos.. The outcrop, consist­
ing of occasional fragments of boulder ore, is restricted to the immediate 
vicinity of the cut. (C.-1910.) 
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6. ~1ISSOURI LUMBER AKD MINING COMPANY TRACT NO. 18. 

N. W. ,i, N. E. ,i, Sec. 16, T. 25, R. 3 E. 

This tract is located about a quarter of a mile west of the south fork of 
Beaver Dam creek, and about three miles east of Grandin. The o re outcrops 
near the base of the west slope of a low h ill over an area of about one acre. 
Developments consist of nine pits varying from 15 to 27 feet in depth, the 
distribution of w hich is shown on the accompanying topographic sketch. 
(Fig. 10.) Pits Nos. I to 5, which are wi thin the area of outcrop, all show 
ore, while the remainder encountered only barren materials. 

Fig. 10. 
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The ore is secondary limonite and occurs embedded in a red clay. Over 
the area prospected it has an a\·erage th ickness of eleYen feet. It occurs 
chiefly as boulders and appears to grade into a fcrruginous sandstone. Rep­
resentative samples taken from the dumps of the several pits, when analyzed, 
showed the following results: 

Pit. 

No. 1 ....... . .......... • ... . 
Nos. 2, 3, and 4 ........ • .. . ... 
No. 5 .... .......... . ....... . 

Iron. 

58.100%1 
48.69 
40.54 

Eilica. 

3.008% 
13.27 
10.00 

Phos. 

0.004%1 
0 . 063 I 
0.115 

Combined 
Sulphur. water. 

0 37% 11 22 % 

~0::1 I·. 10.55 

(C.-1910.) 
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7. MISSOURI LUMBER AND MIN1XG COMPANY TRACT NO. 20. 

S. E. Y<t, N. W. Y<t } 
Sec. 12, T. 25 N., R. 2 E. 

N. E. Y<t, S. W. Y<t 
This deposit is located 1 Y:i miles east of Grandin and is situated on the 

west slope of a chert covered hill. The outcrop extends over an area of about 
one acre. It has been opened by several small pits, the largest of which is 50 
feet long, 20 feet wide, and 8 feet deep. Most of the pits show ore, of which 
three car loads were mined and shipped during 1909. The ore consists of small 
pipes and thin plates of secondary limonite, and occurs embedded in a cherty 
clay. Only the larger boulders have been loaded in mining, though much of 
the dirt will run about one-third wash ore. The ore shipped gave returns of 
56.37% iron, 6.20% silica, 0.106% Phos., o.u% Mn., and 1.07% alumina. 

(C.-r910.) 

8. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 22. 

S. 0, S. W. y.;, Sec. 2, T. 26 N., R. r E. 

This deposit, located one mile northwest of Chilton, has been developed 
by ten pits which have been sunk within an area of approximately four acres. 
As shown on the accompanying topographic sketch, Fig. II, these pits occur 
in three groups about the head of a steep ravine. 

Of pits Nos. l, 2, and 3, No. 2 alone shows ore. This pit was sunk at the 
head of a small open cut and disclosed 20 feet of secondary limonite, mostly 
of the pipe variety, embedded in red clay and underlain by barren materials. 
The lateral extent of the ore body is limited to holes Nos. 1 and 3. Some ore 
has been shipped from the open cut. 

Of the second group of pits Kos. 4 to 8 inclusive, No. 5, . 6, 7, and 8 show 
pipe and boulder ore in clay to an average depth of about seven feet. 

The third group of pits Nos. 9 and 10 showed no ore. 
A mine sample of the ore from pit No. 2, ran 58.81% iron, 3.34% silica, 

o.II6% Phos., 0.369% Sul., and 10.75% combined water. A similar sample 
from pits Nos. 5, 6, 7, and 8 showed 59.29% iron, 2.99% silica, 0.096% Phos., 
0.299% Sul., and 11.25% combined water. (C.-1910.) 
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9. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 23. 

N. E. y.;, N. W. y.;, Sec. 2, T. 26 N., R. 1 E. 

This deposit, located rYz miles northwest of Chilton, outcrops over an 
area of about three acres on the east slope of a high, chert covered hill. 
(Fig. 12.) Developments consist of seven pits varying from 8 to 25 feet in 
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Fig. 12. 

depth, five of which show ore. The thickness of the ore varies from 4 to 20 

feet but averages about 8Yz feet over an area of approximately two acres. 
The ore is a commercial grade of secondary limonite of both the boulder and 
pipe varieties. It occurs as large and small fragments embedded in a red, 
cherty clay, and usually lies from two to three feet below the surface. 
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Samples from pits Nos. r. 3, and S, when analyzed, gave results as follows: 

P it. 

No. 1 ..... . . ... . .. . ..... . ...... . . . ... , .. 
No. 3 . ... .. . . . .. . . . . . ... .. . . . . ... . . 
No. 5 ... . ..................... . . . 

I ron . 

53. 77 1 
56.14 
57 .19 

Silica. 

9.40 
4 .80 
4.20 

Phos. 

0.107 
0 .158 
0 .121 

Sulphur. 

C.082 
0.055 
0 .068 

(C.- 1910.) 

10. 1\£ISSOURI LUMBER AXD 1I1 NIXG COMPAXY TRACT XO. 2 4. 

S. TV. Yi, S. TV. Yi, S ec. 7, T. 26 N., R. 2 E. and the 

S . E. XI, N. E. Y<i, Sec. 13, T. 26 N., R. 1 E. 

This tract, located two miles southeast of Chilton and a quarter of a mile 
east of the Current r iver, is situated upon the crest and west s lope of a h ill 
170 feet high. Developments consist of nine test pits, six of which show 
boulders of secondary limonite, embedded in cherty clay. The records of the 
pits arc as follows: 

Pit. 

1 .. ........... .. 
2 ... ... . .. • . . . . 
3 .... " 
4 .. .. .......... . 
5 . . . . . . ... • . . . . 
6 .. . . . . ........ . 
7 . ........... .. . 
8 . .. . . . . ...• . ... 
9 . .. . .. .. .. . .. . 

Depth. 

8 foot ..... ... . 
7 .. 
9 .. 
6 .. .. . . .... . 

10 " 
30 " 
20 " 

8 .. 
10 " 

Oro-bearing 
clay. Barren clay. 

G feet . ... .... . . 2 feet .... .. . . . 
4 " . . . . . • . . . . 3 " . . . .. . . . . 
4 H 5 II 

)<one. ...... . ... G " .. . . .. . . . 
3 feet.... . .. ... 7 ·• .... .... . 
5 " . . .. . . .... 25 " .. ... . .. . 
Xone.... 20 " ..... • . .. 
4 foot . . .. .. . ... , 4 " . • • .. • .. . 
Xone .. .. . . . • ... 10 .. . ... .. . 

P it 
bott-0mcd in 

Clay. 

A sample of the ore taken from pits Nos. r, 2, 3, 6, and 8, ran 59.93% 
iron, 0.079% Phos., 3.80% silica, 0.09% Mn. (Sampled by the Missouri Lum-. 
ber and Mining Company and analyzed by the St. Louis Blast Furnace Com­
pany.) (C.-1910.) 

11. nIISSOURI LUMBER AND :VIINIKG COMPANY, TRACT NO. 26. 

S. E. XI, S. W. Yi, Sec. II, T. 26 N., R. I E. 

This tract, located three-quarters of a mile southwest o f Chilton, and 
about one quarter of ;i. mile south of the Current river, is situated upon the 
upper slope of a h igh, cher t covered hill. Developments consist of seven 
test pi ts, five of which show boulders of secondary limonite embedded in 
cherty clay to depths ranging from 8 to 22 feet. The records of the pits a re 
as follows: 



CARTER COUNTY. 

Pit. Depth. 

1. .......... .... 13 feet ...... .. . 
2........... .. .. 8 " ........ . 
3 .. ............. 10 " ...... .. . 
4 ............... 18 " ...... ... . 
5 ........... • . .. 20 " ........ . 
6 •..••.•...•.... 20 " ..... • ... 
7 ............... 22 " ........ . 

Ore-bearing 
clay. Barren clay. 

None .......... . 13 feet ........ . 
. .. . . . . . . . . 8 .......... . 

8 feet. . . . . . . . . 2 " ........ . 
14 u . • • . • . • . • 4 " .... . ... . 
16 " . . . • . . . . . 4 " ........ . 
20 " ..•... •.... ...... • ....... 
22 " .........•..... .. • ...... . 
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Pit 
bottomed In 

Clay. 

Ore +clay. 
Ore+clay. 

A sample of the ore taken from pits Nos. 3, 5, and 6 ran iron 59.77%, silica 
2.63%, Phos. 0.062%, Mn., 0.07%. (Sampled by the Missouri Lumber and 
Mining Company and analyzed by the St. Louis Blast Furnace Company.) 

(C.-1910.) 

12. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 27. 

E. 0, N. E. ~' Sec. 14, T. 26 N., R. 1 E. 

This tract, located one and a half miles south of Chilton, and half a mile 
south of the Current river, is situated in a deep ravine, draining south into a 
branch which empties into the Current river about one mile to the east. De­
velopments consist of eight test pits, five of which show boulders of second­
ary limonite embedded in cherty clay to depths ranging from four to ten feet. 
The complete records of the pits are as follows: 

Pit. Depth. 

1. . . ...•........ / 15 feet ........ . 
3 ............. . . 14 " ........ . 
2..... .... .... . 12 " 
4 ...... •. ....... 12 " ...... . . . 
5............... 8 " 
6..... ..... .... . 7 ,, 
7....... . .... 10 " ........ . 
8.. . ....... . 8 " ........ . 

Oro-bearing 
dirt. 

None ...... . .. . . 

8 feet ... .. . . . . 
10 " ..... ... . 
Nono. · ....... . . . 

Barren clay. 

15 feet ........ . 
14 " . .. . . ... . 

4 ........ .. . 
2 ........ . . . 
8 .... .... .. . 

. . . . . . . . •• . 7 .. 
4 feet. . . . . . . . . 6 " 
8 .................. . ..... .. . 

Pit 
bottomed in 

Cherty clay. 

Not indicated. 

A sample of the ore taken from pits Nos. 3, 4, and 8, when analyzed, ran 
57.91% iron, 5.30% silica, 0.167% Phos., and 0.14% Mn. (Sampled by the Mis~ 
souri Lumber and Mining Company, and analyzed by the St. Louis Blast 
Furnace Company.) 

A large quantity of ore is reported to outcrop in the vicinity of the pits. 
(C.-1910.) 

13. MISSOURI LUMBER AND MINING COMPANY, TRACT. NO. 29. 

W. 0, S. W. ~' Sec. 12, T. 26 N., R. 1 E. 

This tract; located one mile southeast of Chilton, is situated upon the 
crest and east slope of a range of hills. Developments consist of 9 test pits, 
four of which show boulders of secondary limonite embedded in cherty clay 

G-13 
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to depths ranging from four to eight feet below the surface. The records of 
the pits showing ore are as follows: 

PH. Depth. 

3 ... . . .. .. .. .. . 12 feet ... . 
5 .. . . .. ... .. . • .. 18 " ... .... . . 
8. . . . . ....... . 8 ,, ........ . 
9 .... .. .. .. .... . 13 " ... • . .. . . 

Ore-bearing 
clay. Barren clay. 

4 feet. . -I 8 feet ... . . . . . . 
7 " ... •.... .. 11 " .... . ... . 

Pit 
bottomed In 

Chcrty clay. 

: "::: :: :: :::1: :: ::::: :::: __ _ 

A sample of the ore taken from pits Kos. 3, 5, 8, and 9, when analyzed, 
ran 58.73% iron, 2.90% silica, 0.053% Phos., and 0.07% Mn. (Sampled by the 
:Missouri Lumber and Mining Company, and analyzed by the St. Louis Blast 
Furnace Company.) (C.-r9ro.) 

14. SNYDER MINE. 

Owned by !. B. Snyder. 

S. ~, Sec. 22, T. 27 N., R. 2 W. 

This bank, located I~ miles north of Fremont, is situated on the crest of 
a high, narrow ridge along which boulders of secondary limonite oucrop for 
a distance of 90 yards. The ore has been quite extensively mined by means 
of open cuts, which now expose ore and broken beds of quartzite embedded 
in red clay. 

Both pipe and massive limonite occurs in this bank, the former predomi­
nating. The pipes for the most part occur singly, though they are often 
clustered, in which case the spaces between them are filled with clay. The 
massive ore is confined to the southwestern portion of the bank and shows no 
evidence of pipe structure. The boulders of this type usually have an ocher­
ous center. 

During 1903 this mine produced 727 tons of ore, one car load of which 
showed 54.90% iron, 8.15% silica, and 0.083% Phos. Only boulder ore was 
shipped and the dumps contain much good wash dirt. (B.-19t0.) 

PRIMARY Lll\I0N1TE. 

15. CRESCENT MINE. 

Ow,ied by A. Fischer, Ellsinore, Mo. 

S. E. ~ , S. W. Y-i, S ec. 33, T. 27 N ., R. 3 E. 

This mine, located about three-quarters of a mile north of Ellsinore, is 
situated on the gentle north slope of a low hill. It consists of three open 
cuts from which 286 tons of ore were mined and shipped during 1903. Two 
of the cuts are about 6o feet long, 30 feet wide and 10 feet deep, while the 
third is somewhat smaller. One of the larger cuts is in nearly solid ore. The 
other two also show an abundance of ore embedded in cherty clay. 

The ore is primary limonite of the porous, cellular type and contains -:t 

small amount of sand and fragmental chert. Returns on one car load, repre­
senting an average shipment, showed 44.85% iron, 22.61% silica, 0.100% Phos., 
and 8.0% moisture. (C.-1910.) 
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16. CROMMER AND :McPHERSON BANK. 

W. 0, S. W. %, Sec. 27, T. 27 N., R. 3 E. 

T his bank, located two miles north of Elsinore, is situated on the crest 
and south slope of a high, chert covered hill. Developments consist of two 
cuts entering the base of the hill and a shallow 80 foot trench extending up 
the hillside above the cuts. Each of these openings is in good ore. The ore 
is primary limonite of the cellular type. It occurs embedded in red, cherty 
clay and much of it is exceedingly cherty. 

One hundred yards east of the above developments similar ore outcrops 
in large boulders over an area 100 feet in diameter. The ore at this place is 
not so cherty as that exposed in the cuts. 

Situated on the crest of the hill is an outcrop of silicious primary limonite 
covering approximately one acre. Several shallow pits have been sunk at 
this place, each of which show cherty ore to a depth of six feet. X o ship­
ments have been made. (C.-1910.) 

17. HUTCHINSON MINE. 

Owned by D. H. Hutchi11so11, Elsinore, Mo. 

S. W. %, S. W. ~' Sec. 33, T. 27 N., R. 3 E. 

This mine, located about three-quarters of a mile north of Elsinore, is 
situated on the top of a flat divide. It consists of two openings, each about 
so feet long, 30 fee t wide, and 12 feet deep, from which 255 tons of ore were 
mined and shipped during 1903. At present both pits are badly filled by 
caving, but all exposed faces show an abundance of ore. The ore is a porous, 
primary limonite containing very little chert or sand. That shipped gave 
returns of 47.84% iron, 15.77% silica, and 0.063% Phos. The outcrop is light 
and restricted to the immediate vicinity of the pits. (C.-1910.) 

18. MALIN MINE. 

Owned by Phoenix Mining Co., Elsinore, Mo. 

S. E. Y-'.1, Sec. 33, T. 27 N ., R. 3 E. 

This mine, located one mile north of Elsinore, is situated on the north 
face of a chert covered ridge. It consists of four circular openirfgs ranging 
from 30 to 40 feet in diameter and from IO to IS feet in depth, from which 
40 tons of ore were mined and shipped during 1907. 

The ore occurs at a depth of from three to four feet and consists chiefly 
of large massive boulders of silicious, primary limonite. That nearest the 
surface is usually the more silicious, the additional silica consisting not so 
much of enclosed chert as of thin seams of sand. T he ore shipped gave re­
turns of 42.58% iron, 19.15% silica, 0.070% Phos., 2.85% Mn., and 3.oo/o 
moisture. (C.-1910.) 

19. MISSOURI LUMBER AND MINING CO:MPANY, TRACT N'O. :,. 

S. W. ~, N. E. %, Sec. 7, T. 25 N., R. 3 E. . 

This prospect, located 20 miles east of Grandin, consists of an outcrop of 
primary limonite extending over an acre or more on the point of a secondary 
spur. It has been tested by six pits all of which encountered some ore. In 
each case the ore occurred at the surface and was cut out below by cherty clay. 
In two of the pits it extended to a depth of 20 feet. 
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In general the ore is very silicious, containing both quartz and chert 
which cannot be easily separated by washing. A representative sample taken 
from five of the pits ran 39.18% iron, 3:2-45% silica, 0.043% Phos., 0.618% Sul., 
and 8.39% combined water. (C.-1910.) 

20. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 6. 

S. W. ~, N. E. Y<i, Sec. 18, T. 25 N., R: 2 E. 

This prospect, located 30 miles west of Grandin, consists of an outcrop 
of silicious primary limonite, situated upon the crest of a hill. Developments 
consist of eight pits ranging from 4 to 33 feet in depth, none of which show 
merchantable ore. Further prospecting is unwarranted. (C.-1910.) 

21. MISSOURI LUMBER A~D MINING COMPANY, TRACT NO. 7. 

S. E. y.i, S. E. y.i, Sec. 2, T. 25 N., R. 3 E. 

This prospect, located seven miles east of Grandin, is situated on the crest 
of the divide between Beaver and Ten lviile creeks.. Scattered fragments of 
ore outcrop over an area of about one acre. Developments consist of 1:2 pits 
ranging from 6 to :24 feet in depth, the distribution of which is shown on the 
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accompanying topographic sketch, Fig. 13. Pits Nos. 3, 4, 8, and 9 show ore, 
which occurs embedded in clay and chert and has been shown to have an 
average thickness of about 22 feet over an area of approximately 2000 
square feet. 

The ore is a primary limonite and is highly silicious due to the presence 
of both chert and sand. A mine sample from pit No. 4 ran 44.47% iron, 
17.62% silica, 0.045% Phos., and 0.055% Sul. A similar sample from pits Nos. 
3 and 9 ran 41.42% iron, 21-46% silica, 0.038% Phos., 0.145% Sul., and 10.06o/o 
combined water. (C.-1910.) 

22. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 8. 

S. E. %, N. E. % } 
& Sec. 3r, T. 26 N., R. 4 E. 

N. E. %, S. E. % 
This tract, located nine miles northeast of Grandin, has been developed 

by two groups of pits, the number and distribution of which are shown on the 
accompanying topographic sketch, (Fig. 14). In the western group which 
includes pits Nos. l to 7, there are two showing ore. Pit No. 2, 46 feet deep, 
is reported to show ore to a depth of 45 feet. A large percentage of the 
material removed from this pit is merchantable ore. 
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Pit No. 3, 35 feet deep, is reported to be in ore throughout its depth. The 
better grade of ore appears to be near the surface. Pits Nos. 2 and 3 are 50 
feet apart and are surrounded by a strong outcrop covering an area of about 
2000 square yards. The ore is a primary limonite which is highly silicious 
due to the presence of cemented and partly replaced chert. A representative 
sample of the ore from Pit No. 2 shows 46.56% iron, 17.8o% silica, 0.056%, 
Phos., and 0.048% Sul. 

Pits Nos. 8 and 9 are 70 feet apart and both show ore to a depth of 19 
feet. The ore is similar in all respects to that at pits Nos. 2 and 3. A repre­
sentative sample taken from the dumps showed 45.08% iron, 18.50% silica. 
0.045% Phos., and 0.052% Sul. (C.-1910.) 
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23. MISSOURI LUMBER AND MINING COMPANY, TRACT XO. 17. 

N. 0, Sec. 25, T. 26 N., R. 2 E. 

This tract lies on the crest of a divide between Ten Mile creek and the 
porth fork of Little Black creek at a point about three miles southeast of 
Hunter. It has been tested by eleven pits, the distribution of which is shown 
on the accompanying topographic sketch, (Fig. 15). 
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Pits I\ os. 2, 3, 4, 5, 6, and 7, ranging from 17 to 27 feet in depth, show 
boulder ore embedded in cherty clay. The ore varies from 5 to 25 feet in 
thickness and the above developments indicate an average thickness of about 
nine feet over an area of approximately three acres. The ore is a primary 
limonite and is, for the most part, highly silicious due to t he presence of 
partly replaced chert and sand. It is in part porous or cellular and in part 
hard and dense, the latter type being the more silicious. Represen·tative 
samples of the ore taken from pits Nos. 2 and 3 and pits Nos. ro and II 

showed the following analyses: 

Pit. 

No. 2 ....................... . 
No. 3 ............. . ....... ··· 
Nos. 10 and 11 .... . .. . ....... . 

Iron. 

40.18% 
44.20 
21. 73 

Silica .. 

18.20% 
17.60 
37.63 

Phos. 

O.C61 % 
0.042 
0 .063 

Combine<! 
Sulphur. water. 

0.076 <7,.J . 
0.151 . 
0.10s I n.1as% 

(C.-1910.) 

"N 
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24. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. r9. 

N. E. Yz, S. E. %, Sec. 32, T. 26 N., R. 3 E. 

This t ract, located five miles northeast of Grandin, is situated upon the 
crest of a rather flat topped ridge near Ten Mile creek. It is developed by 
ten pits ranging from 8 to 30 feet in depth. The materials encountered con­
sist of ferruginous cher t and sand, none of which would grade over 35% 
metall ic iron. The outcrop at this place is composed of a few loose frag­
ments of dense, dark brown, secondary limonite entirely free from chert and 
sand and quite unlike that encountered in the pits. The developments do not 
warrant further prospecting. (C.-r9ro.) 

25. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 21. 

S. Yz, Sec. 4, T. 25 N., R. 2 E. 

This deposit, located two miles northwest of Grandin, is situated upon 
the crest of a ridge where it outcropped over an area of about one acre. De­
velopments consist of six test pits ranging from ro to 24 feet in depth which 
show the ore to have an average thickness of r8 feet over an area of ap­
proximately half an acre. The ore is, for the most part, highly silicious and 
occurs mixed with much clay and cher t. T he large proportion of waste ma­
terials and the low g rade of the ore does not warrant mining operations under 
present conditions. (C.-r9ro.) 

26. l\IORELAND BANK. 

N. E. %, N. E. %, Sec. 28, T. 27 N., R. 3 E. 

Limonite is found here covering an area about sixty yards long and thirty 
yards wide. T he ore occurs over a hill slope of moderate inclination in the 
form of large boulders and small pieces and in what may prove to be a ledge. 
The ore is somewhat siliceous, s ilica appearing both as fine grains of sand and 
as small cher t fragments. Small masses of chert are on all sides of the ex­
posed iron o re, but very lit tle lies within the area. This deposit is about th ree 
miles distant from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

27. ORCHARD MINE. 

Owned by the Orchard Iron Mining Co., Elsinore, Mo. 

E. Yz, Sec. 35, T. 27 N., R. 3 E. 

This mine is located a quarter of a mile south of Orchard Switch, on the 
St. Louis and San Francisco R'y., and is situated near the crest of the divide 
followed by that rai lroad. 

The mine consists of several cuts, the largest of which is 120 feet long, 
45 feet wide, and has a maximum depth of 20 feet . The ore occurs as large 
and small boulders embedded in a cherty, residual clay, the depth of which 
has not been determined. The ore is a porous, silicious, p rimary limonite 
which is in every way similar to that mined at Puxico. The outcrop is very 
ligh t, but shallow test pits show much ore a few feet below the surface over 
an a rea of about an acre in the vicini ty of the la rger cut. T his mine was 
opened in 1908 and dur ing that and the following year 337 tons of boulder 
ore, averaging 47.2r% iron, 16.30% silica, 0.072% Phos., r.o8% Mn., and 3.00% 
moisture, were mined and shipped . 

• 
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Recently a washing plant of 50 tons capacity has been installed on the 
property. This plant is equipped with two 26 foot logs, screens, crusher, four 
sets of jigs, and a picking belt. Water is obtained from a drilled well 247 
feet deep. This plant was installed in the fall of 1910, and, up to August 1st, 
19u, has cleaned about 3500 tons of ore. Much of the dirt handled contains 
75% ore, and averages about 40%. Nothing leaner than 30% dirt is put 
through the mill. 

The grade of the washed ore is shown in the following table of analyses 
representing shipments between March and July, 19n. (Analyses by the St. 
Louis Blast Furnace Company.) 

Number. Iron. Silica. IAlmnina.1 Mn. I Phos. I Moisture. 

1 ... . . . .... . ..... . ... ... . . . . . 
2 .. . . . ....... ... ... . . . ... . . . . 
3 . ... ... . . . .. ... . ........ . . . . 
4 . . . • . .. •. .. •. . .•. .. •. . .....• 
5 .....•.... . . . .... . ... . ... ... 
6 ... . .••......••......•.. . .. . 
7 . ... . .. .. .. .. .. .. .. .. . ... . . . 
8 . . ... • . ...... 

48 . 67 
48.06 
46.12 
48.50 
48.89 
47.73 
44.73 
47.23 

14.90 
15.40 
19.50 
15.70 
14. 50 
15 . 30 
20.30 
17.08 

Analysis No. 8 Is an average of 12 shipments. 

2.16 
2.40 
2.00 
2.19 
2 .84 
2.26 
2 .10 
2.338 

1.60 
1.03 
1.00 
1.63 
1.60 
1.90 
1.45 
1.38 

0.069 
0.060 
0.052 

0 . 060 

4 . 0 

5.0 
4.0 

4.50 

(C.-1910.) 
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CARTER COUNTY. 

SECONDARY LIMONITE. 

No. Name of Mine or Owner. Twp. N. R. Sec. Fractional. 
1 Brown Bank No. 1 .............. 27 1 E. 35 N. !. 
2 Carter (A) and Mo. L. & Min. Co. 26 1 E. 13 N. Vv. t, center of. 
3 Carter Co. Mill & Mere. Co ...... 26 2W. 4 S. E. t. 
4 Hahn Bank .................... 26 1 w. 13 w. !, s. w. t. 
5 Holland Mine .................. 26 2W. 4 N. W. t, S. W. t. 
6 Mo. Lum. & Min. Co. Tract No. 18 25 3 E. 16 N. W. t. N. E. t. 
7 Mo. Lum. & Min. Co. Tract No. 20 25 2 E. 12 {S. E. t, N. W. f. 

N. E. t, S. W. }. 
8 Mo. Lum. & Min. Co. Tract No. 22 26 1 E. 2 s. !, s. w. t. 
9 Mo. Lum. & Min. Co. Tract No. 23 26 1 E. 2 N. E. t, N. W. f. 

10 Mo. Lum. & Min. Co. Tract No. 24 {;: 
2 E. 7 s. w. t, s. w. t. 
1 E. 13 S. E. t, N. E. t. 

11 Mo. Lum. & Min. Co. Tract No. 26 26 1 E. 11 S. E. t, S. W. t. 
12 Mo. Lum. & Min. Co. Tract No. 27 26 1 E. 14 E. !, N. E. t· 
13 Mo. Lum. & Min. Co. Tract No. 29 26 1 E. 12 w. t. s. w. t. 
14 Snyder Mine ................... 27 2W. 22 s. t. 

PRIMARY LIMONITE. 

15 Crescent Mine .................. 27 3 E. 33 S. E. t, S. W. t. 
16 Crom mer and McPherson Bank ... 27 3 E. 27 w. !. s. w. t• 
17 Hutchinson Mine ............... 27 3 E. 33 s. w. t, s. w. t. 
18 Malin Mine ............... , .... 27 3 E. 33 S. E. t. 
19 Mo. Lum. & Min. Co. Tract No. 5. 25 3 E. 7 S. W. t, N. E. t. 
20 Mo. Lum. & Min. Co. Tract No. 6. 25 2 E. 18 S. W. i, N. E. t. 
21 Mo. Lum. & Min. Co. Tract No. 7. 25 3 E. 2 S. E. t, S. E. t. 
22 Mo. Lum. & Min. Co. Tract No. 8. 26 4 E. 31 {S. E. t, N. E. t. 

N. E. t, S. E. t. 
23 Mo. Lum. & Min. Co. Tract No. 17 26 2 E. 25 N. t. 
24 Mo. Lum. & Min. Co. Tract No. 19 26 3 E. 32 N. E. t, S. E. t. 
25 Mo. Lum. & Min. Co. Tract No. 21 25 2 E. 4 s. i. 
26 Moreland Bank ................. 27 3 E. 28 N. E. t, N. E. t. 
27 Orchard Mine ..... . .... . .... . .. 27 3 E. 35 E. !. 

REPORTED OCCURRENCES. 

Abbott, M ............... . ..... 28 2W. 31 S. E. t, S. E. t. 
Carnahan, L. T ................. 27 3 E. 22 s. !, s. w. i· 
Carnahan, L. T ................. 27 3 E. 27 N. W. t, N. E. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 4 S. W. t, N. W. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 5 S. E. t, N. E. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 6 s. w. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 7 S. W.t, S. W. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 16 S. E. t, N. W. t. 
Carter Co. Mill and Mere. Co .... 27 2W. 17 N. E. t. 
Jaque, Jas .......... . .......... 26 1 E. 2 S. E. t, S. E. t-
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REPORTED OCCURRENCES-Continued. 

Name of Mine or Owner. Twp. N. R. Sec. Fractional. 
Kelley, Mrs .................... 26 1 E. 13 S. E. t . 
lVlo. Lum. & Min. Co. Tract . . .. . 26 2 E. 6 S. v,.r. !, S. E. }. 
Mo. Lum. & Miq. Co. Tract . .. .. 26 2 E. 18 S. E. }, N. W. t. 
Mo. Lum. & Min. Co. Tract ... .. 26 1 w. 8 S. W. t, N. E. }. 
Mo. Lum. & Min. Co. Tract. 26 1 vv. 9 S. W. !, >i. E. }. 
O' Reilley, Pat .. ..... .. ... .. . 27 2 E. 2 E. t. 
Smith, D ....... .. ... . . ........ 26 2 E. 17 E. f. 
Snyder, J. B . ... ' ... ..... ...... 27 2W. 34 W. to N. W. i-
Owner unknown ... . . 26 1 E. 12 S. E. t, S. E. t· 

.... .. . ......... 26 3 E. 9 N. W.f. 

........... 27 3 E. 26 E. f, S. W. f. 
27 3 E. 26 S. W. t. S. E. t· 

.. .... . .. ... . 27 3 E. 35 N. W. i, K E. }. 
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CHRISTIAN COUNTY. 

Christian county ranks tenth in the production of iron ore, having 
an accredited output of 30,112 tons. The ore deposits are exclusively 
primary limonite, consisting chiefly of goethite, the distribution and 
locations of which are shown on the accompanying map of the Southwest 
Limonite District, p. 254. 

Iron ore was first mined in this county in 1904 since which time 
shipments have been made each year. 

PRIMARY LIMOKITE. 

I. ANGUS MINE. 

Owned by Thos. Angus, Billings, Mo. 

E. 0, S. W. ~' Sec. 18, T. 27 N., R. 23 W. 

This mine is located about five miles southeast of Billings and is situated 
on the eastern edge of an area in which Cherokee sandstone forms the surface 
rock. The outcrop covers an area of several acres within which ore has been 
mined from several pits and open cuts, the largest of which is 30 feet in diame­
ter and 10 feet in depth. Each of these openings shows large, irregular masses 
and boulders of ore embedded in red clay. 

The ore consists of primary limonite which occurs as "bombs" and as 
large cellular masses. The "bomb" ore, which forms a large part of the de­
posit, is nearly; always lined with a thin coating of black, lustrous goethite. 
Only a small portion of the ore exposed contains an appreciable amount of 
chert. Chert breccia cemented with limonite is, however, sometimes en­
countered. Eight shipments, totaling 1928 tons, have averaged 50.6o% iron, 
13.04% silica, 0.102% Phos., 0.50% Mn., and 3.87% moisture. (H.-1910.) 

2. ARNT MIXE. 

S. E. ~' S. 11. ~' Sec. 24, T. 27 N., R. 24 W. 

This mine, located about five miles southeast of Billings, consists of an 
open cut 150 feet long, 30 to so feet wide, and 10 feet deep, the walls of which 
show fragments and boulders of ore embedded in clay. 

The ore consists of primary limonite and goethite. Some of the limonite 
occurs cementing chert, forming a breccia or conglomerate which contains so 
large a proportion of chert as to make commercial separation difficult. The 
mine has produced I162 tons of ore averaging 49.9% iron, 12.10% silica, 0.092% 
Phos., and 0-45% Mn. (H.-1910.) 

3. FRISCO MINE. 

Center Sec. 4, T. 27 N., R. 24 W. 

This mine is located half a mile northwest of Billings. It was opened in 
1904 and operated to the fall of 1907, producing about 23,000 tons of ore. The 
mine consists of an open cut 960 feet long, 35 to 100 feet wide, and from 2 to 
20 feet deep. The walls of the pit show small fragments of ore, boulders of 
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chert and boulders of conglomerate embedded in clay. The ore is particu­
larly abundant near the surface where it composes from 40 to 50% of the sub­
soil to a depth of four feet. 

The ore consists of dark brown limonite and fibrous goethite. In places 
it occurred free in the clay, in others it appears to have formed the cementing 
material of a conglomerate consisting of boulders of Burlington chert. 

The dump is composed of chert boulders, clay and low grade iron ore. 
The latter consists of brecciated chert cemented by limonite and is of too 
low grade to be of commercial value. 

A log washer was operated on the property and a large part of the output 
consisted of washed ore. Shipments show an average analysis of 51.05% 
iron, 10.49% silica, 0.199% Phos., and o.6o9% Mn. 

This deposit is apparently located on the edge of an outlier of Pennsyl­
vanian sediments. In the field northwest and west of the mine, fragments of 
ore occur on the surface intermingled with boulders of sandstone. (H.-1910.) 

COLE COUNTY. 

SECONDARY LIMONITE. 

I. GATY (E.W.) LAND. 

Sec. 2r, T. 42 N., R. r2 W. 

At this point several pits have been dug, revealing a good quality of ore. 
The hill is broken by several deep ravines extending north, along the sides of 
which, and about eighty feet below the hill top, are the ore beds. 

In some of the pits no ore was found. A soft, yellowish and a harder 
porous brown limonite is found in others. 

2. LOTHIAN (B.) LAND. 

Sec. 22, T. 42 N., R. 12 W. 

Limonite is found here attached to the chert just over the sandstone, and 
lies in loose masses for more than one hundred feet down the hill, becoming 
fewer as the descent is made. Near the upper part it is strewn along for one 
hundred feet east and west. It is of good quality, occurring in a columnar 
form. 

ORA WFORD COUNTY. 

Crawford county ranks third in the production of iron ore having an 
accredited output of 1,408,125 tons. With the exception of three un­
developed deposits of secondary limonite, the known commercial ore 
bodies consist of red and specular hematites. The distribution and loca­
tions of these deposits are shown on the accompanying county map. 

Iron mining began in this county with the construction of the Har­
rison-Reeves Bloomery on Thicketty creek, three miles southeast of Bour­
bon, in 1820, followed by the Scotia furnace in 1849, and the Midland 
furnace in 1875. Since the erection of the Scotia furnace mining oper­
ations have been practically continuous up to the present time. The 
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annual shipments since 1892 are sho"rn in production table No. 6, page 9. 
According to Mr. B. B. Reagan, the Midland furnace went out of 

blast permanently March 4th, 1894, since which time most of the ore 
mined in Crawford county has been smelted at the Sligo furnace. 

HEMA'rI'rES OF THE FILLED SINKS. 

I, BENTON CREEK MINE. 

Owned by !. and M. Dun, Bellefontaine, Ohio. 

S. E. Y<(, Sec. 32, T. 36 N., R. 5 W. 

This mine, located four miles southwest of Cook's Station, is situated on 
the crest of a low hill. Developments consist of two long open cuts, d riven 
at right angles to each other, which at present have a maximum depth of 25 
feet and a maximum width of 100 feet. The cuts are badly caved and the ex­
tent to which the deposit has been removed could not be ascertained. 

The original outcrop, which covered an area of five acres, was one of the 
most promising in the Central district. A peculiar feature of the outcrop was 
a zone of very heavy boulders of specula r o re extending across the hill in a 
northwest-southeast di rection. The larger cut, the side walls of which consist 
of partly brecciated chert, followed this zone. 

The ore mined consisted of specular and red hematites. A sample of the 
outcrop showed an analysis of 56.01% iron, 17.97% sil ica, 0.098% Phos., 
0.21% Sul., 0.05% alumina, 0.19% lime, and 0.08% magnesia. 

This mine was opened in 1873 and worked intermittently until 1887, pro-
ducing a total of 47,533 tons of ore. (H.-1910.) 

2. BUFFUM MINE. 

Owned by Crawford County Colonization Company, St. Louis, Mo. 

Sec. 32, T. 37 N., R. 4 W. 

This mine, located about half a mile north of Keysville, produced a small 
amount of ore. prior to 1892. The property was not visited and the present 
condition of the mine is not known. 

3. CARD MINE. 

Owned by David McIntosh, Cuba, Mo. 

S. E. Y<(, Sec. 13, T. 38 N., R . 5 W. 

This mine, located four miles south of Cuba, produced 3,000 tons or ore 
prior to 1892. The property was not visited and the present condition of the 
mine is not known. 

4. CHERRY VALLEY MINES. 

Owned by The Meramec Iron Company, Bellefontaine, Ohio; 

Leased by the Sligo Fitrnace Company, St. Louis, Mo. 

E . 7':i, S . W. Y<(, Sec. 4, T. 37 N., R. 3 W. 

This property is located s~ miles southeast of Steelville and is connected 
by standard gauge railroad with the Salem branch of the St. Louis and San 
Francisco R'y. 
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Though among the oldest, it is at present the largest producer in the 
central ore district. It was first opened in 1879 and was worked almost con­
tinuously up to June rst, 1898, producing approximately 553,000 tons of ore. 
Between June 1st, 1898, and July 1st, 1904, the property was not worked, but 
since the last named date it has been operated under lease by the Sligo 
Furnace Company. The total production to December 31st, 1910, was 736,800 
tons.* 

The property consists of two deposits m ined by two large open pits 
known as Ko. I and No. 2 mines. Of these, the eastern or No. 2 mine is 
somewhat the larger. The accompanying topographic sketch, ( P late XXV), shows 
the relation of the deposits to each other and to the surface features. It will 
be noted that, topographically, :Mine ;,Jo. I occupies a divide while Mine No. 
2 is situated in a ravine, the difference in surface elevation being fnlly 70 feet. 
Both mines arc splendid types of the fi lled sink deposits, No. I being es­
pecially well developed. Though nearly worked out, this pit is still very well 

• preserved and has afforded exceptional opportunities for study. For this 
reason it is described here in considerable detail. 

CHERRY VALLEY XO. r. 

This mine was opened in 1879 and up to January 1st, 1910, had produced 
approximately 300,000 tons of ore. Mining has been conducted by both the 
open pit and underground methods. The open pit, which is roughly oval in 
outline, has a maximum length of 48::> feet and varies from 160 to 250 feet in 
width. In depth it varies from 75 feet at the southwest end to 97 feet at the 
northeast end. F rom the latter point, developments have been carried under, 
ground to an additional depth of 32 feet. Plate XXVI is a large scale plat of the 
mine showing the workings and the position of the rim of dipping sandstone. 

The hill upon which the mine is located, and those in the immediate 
vicinity, arc, from all surface indications, composed entirely of Roubidoux 
sandstone. Drilling, just without the limits of the rim rock, shows· a sand­
stone to have a thickness of at least 200 feet in which case it extends fully 50 
feet below the lowest level of the mine. No limstone has been encountered 
in the immediate vicinity. 

The rim i'O'ck, which varies from 5 to 20 feet in width, is well developed on 
three sides of the pit. The sandstone, in the outer portion of the rim is usu­
ally normal in color and texture while that nearer the pit becomes increasingly 
quartzitic and brecciated and often h ighly fcrruginous. 

The beds of the rim dip al all angles fro111 5 to 45° towards the interior 
of the pit. N earcr the pit the dip flattens considerably, becoming nearly 
horizontal at the face so that the ore contact cuts diagonally across the 
bedding. This structure is shown in f,'ig. 2, Pl. XXVIT, which represents a sec­
tion of the east wall of the old incline opening to the north. 

The ore outcrop was confined very largely to the interior of the rim 
rock and formed a small knoll directly over the widest portion of the pit. It 
consisted chiefly of hard, blue, specular hematite, occurring in large and small 
boulders, some of which weighed many tons. In addition to the specular 
hematite, there was some brown o re scattered upon the south slope of the 
hill and extending beyond the limits of the rim. 

The shape of the ore body and associated rock structures are shown in the 
accompanying cross-sections, Figs. 1 and 2, Plate XXVII, platted along the lines 
A-B, C-D, and E-F as indicated in Plate XXVIII. 

*For annual production see table No. Yir, p. 10. 
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The ore body is irregularly canoe shaped, being much wider across the 
top than at the bottom. Beneath the point of outcrop, it had a thickness of 
nearly 100 feet. Through the middle of the pit, between the base of the 
upper incline and the top of the lower incline, the overburden was heavier 
and the bottom a few feet higher, reducing the thickness of the ore to about 
70 feet. 

At the extreme eastern end of the mine, the ore forms two levels, one 
of which lies above and the o"tl1er beneath a 35 foot ledge of bedded clay, 
chert, and quartzitic sandstone. The ore in the lower level has a thickness of 
15 to 20 feet and pitches at an angle of 22° in a northeasterly direction. At 
the bottom of the incline it is cut out abruptly by a wall of soft sandstone 
sloping toward the pit. Drifts, extended north and south from the incline, 
encountered at other points the same wall of sandstone which limits the de­
posit at that end of the mine. 

The ore in the upper level lies in a nearly horizontal bed, having a maxi­
mum thickness of 20 feet. It has been followed 60 feet beyond the face of the 
lower leYel, and is reported to be worked out. 

Usually the contact between the ore and the ·wall rock is somewhat reguiar 
and is marked by a thin scam of iron stained clay from one to six inches 
thick. In some places, however, it is very irregular and there is no clay 

0 

Drift 

Beale 
2 .3 

Fig. 16. Side wall contact, Cherry Va.Hey No. 1 Mine. 

inten·ening. Fig. 16, which is a sketch of the drift at the extreme right of the 
underground workings, shows the irregular nature of the contact at this 
place, and the occurrence of isolated fragments of sandstone and chert 
scattered through the ore near the contact. Thirty feet directly above this 
point, near the west end of the upper level, there is about ten feet of red ore 
still clinging to the wall rock. The contact of the ore and the sandstone is 
well exposed, and is more irregular than seems to have been the case through­
out the larger part of the pit. The wall rock consists of soft and hard sand­
stone, dipping 6 to 7° towards the pit. The soft sandstone is confined mostly 
to a narrow strip nearest the ore contact, and the contact between good ore 
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and the wall rock is sharp. Scattered throughout the ten feet of ore, are 
fragments of green, oolitic chert occurring in layers or stringers as if in a 
bedded posit ion. Nearer the contact, this bedded structure is not so well 
marked. At one place a five inch layer of red ore, underlain by a four to six 
inch layer of soft brown ore, extends several feet along the bedding in the 
sandstone. Above and below this ore a re layers of oolitic chert of a light 
green color. Pseudomorph structures after marcasite are well developed in 
this ore, especially in that nearest the contact, and it is plainly secondary to 
the sulphide. 

The floor of the pit, as exposed near the top of the lower incline, consists 
of fer ruginous sandstone and chert, with thin clay seams partly replaced by 
soft, greasy, r ed hematite. This material is but slightly disturbed but dips 
about 4° with the incline. The contact with the ore dips 20 to 25• and cuts 
across the bedding of the underlying material. The materials in the· bottom 
of this mine are much less disturbed than is usual of this type of deposit. In 
most cases they consist of fragments of ferruginous chert and sandstone, 
mixed with clay and ore. Figure 17 shows the character of the foot-wall contact 
at the head of the lower incline. 

Scale 

. . .. . . .. . .. . . . ... . .. 

Fig. 17. Foot wall contact. Cherry Valley No. 1 Mine. 

The overburden had a maximum thickness of 25 feet and consisted of 
clay, decomposed chert, and sandstone, similar in all respects to the residual 
materials beyond the rim rock. 

The only ore at present being mined is that shown in the underground 
workings, at the east end of the mine, and when this ore is removed, the 
mine will be worked out. 

The ore has consisted chiefly of soft, red hematite with important quanti­
ties of soft, brown ore and scattered boulders of hard specular ore. The 
largest single occurrence of the specular ore was in the outcrop. Soft, grtasy, 
red to purple hematite, the so-called paint ore, occurred in the upper level at 
the northeast end of the mine. 

The chief mineral impurities are quartz, clay, and rnarcasite. Quartz, 
which was probably deposited with the original sulphides, occurs as small 
crystals scattered through the ore and lining small cavities. Occasionally 
large geodes of ore will be lined with large crystals of amethystine quartz. 
Clay occurs filling joints and openings in the ore and introduces both silica 
and alumina. Marcasite occurs locally in the lower portion of the deposit, 
but has not in any case been encountered in such quantities as to affect the 
commercial grade of the ore. Calcite rarely occurs, or is entirely absent, and 
the ore seldom runs over 0.20% in lime. 

2ft . 
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Wasts materials, in the form of fragments of sandstone and boulders of 
chert, oc~ur locally about the margins of the deposit. Their appearance is 
usually the signal for the appearance of the wall rock. 

The ore is a medium grade, non-bessemer hematite, of which the follow­
ing analyses of shipments made during the first half of 1911 are fairly repre­
sentative: (Analyses made by the Sligo Blast Furnace Company.) 

Number. 

1 .... .. . .... . .. . ... . ... . ... . .. .. ...... . ..... ..... . I 
2 ........ •• . .. ... •• .. . ... .. . . ...•••. . ....••.. . ...• 
3 ... . ... . ... .. . ... . .. .. .. .. .. .. .. .. .. .. ...... ... . . 
4 .... . 
5 .. .. .. ..•........... . ...•... . ...• . . .. ...•.. .... • . 
6 ... .. . ..• ....... • ............. ..•......•.... .. •• . 
7 ... . ............ .. . ........................... • .. 

No. 7 Is an average of s ix analyses. 

Iron. 

58.27% 
57 .37 
59.12 
58.30 
56 .85 
57.99 
57.98 

5. CHERRY VALLEY NO. 2. 

W. Y,1 S: E. Y<I, Sec. 4, T. 37 N., R. 3 W. 

Silica. I Alumina. 

9.35 % 
9.40 

1.18% 
1.30 
1.60 
1.83 
1.95 
1. 78 
1.60 

7 .15 
8.95 

11.05 
10.35 
9.375 

(C.-1910.) 

This mine was opened a few years later than Mine No. 1 and, up t~ De­
cember 31st, 1910, had produced approximately 440,000 tons of ore. Mining 
has been conducted entirely by the open pit method and has resulted in an 
elliptical opening, 600 feet long, 400 feet wide, and from 100 to 150 feet deep. 

The wall rock, wherever exposed, consists entirely of sandstone, no 
limestone having been encountered. The rim rock is not so fully developed as 
at Mine No. 1, but is well exposed for short distances along the north, north­
west, and south.west sides of the pit, where it dips strongly toward the pit. 
The outcrop, which was confined to a small hill between two ravines which 
crossed the present site of the pit, consisted of large boulders of specular 
hematite and was similar to that at Mine No. I. 

The ore body formed a great lense shaped mass, which was thickest 
directly beneath the outcrop, from which point it thinned and pitched toward 
both ends. On the east and west it was enclosed by nearly vertical walls of 
sandstone with which it lay in sharp contact. On the north and south it 
dipped beneath a heavy ledge of sandstone. 

The overburden consisted of decomposed chert, clay, and sandstone 
which in some places was 30 feet thick. Across the middle of the pit the ore 
bottomed on an east and west "hog back" of sandstone, chert, and clay con­
taining abundant iron sulphide. From this point, the ore deepened both to 
the north and the south. At the time the mine was visited it was filled with 
waste to a depth of from 20 to 30 feet and only in the south face was there 
much ore in sight. Recently, the south end of the pit has been cleared out 
and it is reported that there is still much ore to be obtained from that part of 
the mine. The north end of the mine has not been uncovered and is re­
_ported to be nearly worked out. 

There is little difference in the ore from mines No. I and No. 2, and the 
description of that at No. 1 will apply equally well here. C.-1910.) 

G-14 
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6. CHRISTY BANK. 

Owned by the Christy Heirs. 

S. E . ~' N. W. ~, Sec. 12, T. 38 N., R. 2 W. 

This bank is located 12 miles southeast of Leasburg, close to the Wash­
ington County line. It is situated on the south face of a hill near the head of 
a small ravine. As shown by the accompanying topographic sketch, the de­
posit is marked by a strong outcrop of red hematite and an almost continuous 
rim of dipping Roubidoux sandstone enclosing a filled sink having an area of 
about seven acres. Fig. 19 is a northwest-southeast section across the east end of 
the sink. 

;% Dipping Roubid ou x Sondet one. (!J Pi t- showing Ore 
Fig. 18. 

10 0 0 

& 50 

CHRIST Y BANK 
9: N) 2:. 5 c~ le i04A. 

800 

;j5 F loat S lue Or-e . 

880..L-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--'"""'~ 

Fig. 19. 

The ore outcrop, as indicated, is almos t unbroken over an a rea of about, 
two acres. In the ravine at the base of the hill are many large and small 
boulders of blue specular ore occurring as float and fo r the most par t lying 
without the area of the sink. 

N 
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Originally the outcrop of blue ore was probably much stronger as it is 
reported that years ago many tons of this ore were gathered from the surface 
and delivered at the old Scotia furnace located a few miles to the west. 

Developments consist of nine shallow test pits, eight of which show pure, 
soft red hematite throughout their depth. 

No ore was observed in the west end of the sink. Neither is the sand­
stone ferruginous at that place, while in the vicinity of the outcropping ore 
it is highly so. 

This bank has by far the best surface showing of any undeveloped proper­
ty in the district. Its undeveloped state appears to be due chiefly to the fact 
that it lies in a rough country about 12 miles from the nearest railroad. Should 
the ore be found, by test drilling, to extend toward the west end of the sink, 
the bank may prove to be one of the largest deposits in the district. 

(C.-1910.) 

7. CLARK MIKE. 

Owned by the Crawford Co1111ty Colonization Compawy, St. Louis, Mo. 

N. E. ~ •. \'. E. ~' Sec. 26, T. 38 N., R. 4 W. 

This mine is located two miles northeast of Steelville and is situated 
upon the west face of the point of a hill projecting southeast from a high 
ridge. Like the Griffith mine, it is marked by a well detmed s ink structure. 
The area of the sink is shown by a rim of pitching Roubidoux sandstone, en­
circling it on three sides; the larger diameter extending northeast-southwest. 
The rim is not exposed for a short distance across the south end of the sink. 
\Vithin this area one open cut, two shafts, and se\·eral shallow pits have 
been sunk. 

The open cut, which is about 100 feet long, 40 feet wide, and 10 feet deep, 
was made on the north end of the rim where the latter crosses the highest 
point of the hill. Considerable soft red ore has been mined from this cut. 
The ore was found in a layer 12 inches or more thick between heavy beds of 
quartzitic chert and sandstone which dip about 25° toward the center of the 
sink. 

A shallow pit located about 200 feet southeast of the cut exposes the cast 
rim of the sink but shows very little ore. A 70 foot pit, 30 feet east of the 
shallow pit and just outside of the rim of the sink, shows only ocherous, de­
composed cotton rock and a soft, silicious clay that may represent decom­
posed chert and limestone. A 102 foot shaft, located about 100 feet southwest 
of the 70 foot pit, and well within the area of the sink, shows, throughout its 
depth, decomposed chert and quartzitic sandstone enclosing occasional thin 
seams of ore. The best seam of ore occurs at a depth of 72 feet and consists 
of 6 inches of hard blue hematite containing some sand and chert. The dip 
of the formation is strongly to the west, toward the middle of the sink. 

A shallow pit sunk on the southeast edge of the rim shows some soft 
red ore and a cherty, ferruginous rim rock pitching to the northwest. In the 
ravine near the base of the west slope of the hill, are many shallow pits from 
which considerable hard, blue, si licious ore has been mined. 

\i\Tith the exception of the 102 foot shaft, the prospecting here has not 
been deep and has afforded little knowledge of the extent of the ore body. 
A position upon the hillside about midway between the open cut at the north­
east end of the sink and the shallow diggings in the ravine at its base is 
suggested as the best point for fu r ther p1·ospecting. On the whole, the well 
developed sink structure and the several showings of ore mark the proper ty 
as worthy of a thorough im·estigation. 

An analysis of the soft, red ore shO\nd 55.37% iron and 0.075% Phos. 
(C.-1910.) 
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8. COPPER HILL MINE. 

Owned by the Missouri Copper Mountain Mining Company, Sedalia, Mo. 

S . W. ~' N. W. Y<i, Sec. 24, T. 40 N., R. 2 W. 

This mine is located 3~ miles southeast of Sullivan in the extreme north­
east corner of Crawford county. It is situated upon the crest and north face 
of a high hill which rises 230 feet above the flood plain of the Meramec river 
flowing at its base. The 'upper 100 feet of the hill is composed of Roubidoux 
sandstone, the outcrops of which, for the most part, dip toward the center of 
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the hill, indicating the existence of a filled sink. The lower portion of the 
hill is composed of Gasconade limestone, the beds of which appear to be 
horizontal. 

Mining has been conducted by means of two open cuts, which were 
made near the crest of the hill during the early 7o's, and by two shafts sunk 
on the north face of the hill during the past few years. One cut is 130 feet 
long, 90 feet wide, and 20 feet deep, while the other is about half that size. 
From these cuts several thousand tons of red and specular ore have been 
taken. The ore is chiefly red hematite and is overlain by beds of ferruginous 
sandstone. Several small pits sunk in the vicinity of the larger cuts showed 
ore occurring under similar conditions. 

Fig. 20 is a plat of the underground developments. Shafts Nos. I and 2, 
on the north slope of the hill, are 35 and 140 feet deep respectively. The bot­
tom of shaft No. I and the 100 foot level of shaft No. 2 are also reached by 
tunnels entering from the hillside. Near the bottom of shaft No. I, 8 feet of 
brown ore with some copper and iron sulphides were encountered. Shaft 
No. 2 cut red hematite from the 30 to the 100 foot level, below .i,ivhich it fol­
lowed the line of a vertical two foot seam in the limestone. This seam was 
encased by a layer of hard pyrite and marcasitc with some chalcopyrite, while 
the interior consisted of soft red clay enclosing both of these minerals and 
their alteration products. 

The iron ore taken from the deeper shaft is a soft, red hematite which 
breaks down easily and, where undercut, required timbering. It is in many 
respects like that of the Leslie mine. Much of it is highly calcareous and 
some of it bears structures of crystalline limestone indicating the replacement 
of that rock. T he major portion of the ore, however, is secondary after the 
sulphide. 

The open cuts upon the crest of the hill appear to have disclosed only the 
upper portion of the ore body. They are high above and several hundred feet 
distant from the more recent shafts and tunnels, but in view of the well de­
fined filled sink structures it is probable that the two ore showings will be 
found to be the extremities of a single ore body. If so, there is a large body 
of ore available. The present developments should be connected by a drift or 
drilled in order to determine this fact. 

The property was not operated between the years 1876 and 1904. In 
1904 it was worked for copper, and produced 22,500 pounds of that metal.* 
During the years 1905 to 1909 and incident to the copper developments, 735 
tons of red ore were mined and shipped. This ore averaged 53.61% iron, 
9.00% silica, 0.125% Phos., and 0.15% Mn. (Analysis made by the St. Louis 
Blast Furnace Company.) (C.-19ro.) 

9. CRAIG MINE. 

Owned by S. J. Craig, Cook Statio1i, Mo. 

S. E. ~. N. W. ~. Sec. 24, T. 36 N., R. 5 W. 

This mine is located about one mile north of Cook Station, in the south­
western corner of the county. It is situated on the south slope of a high hill, 
the base of which is skirted by the l\1Ieramec river and the Sligo branch of 
the St. Louis and San Francisco R'y. The mine consists of sev.eral irregular 
open pits sunk upon the hillside. A number of these openings connect with 
two tunnels driven into the hill at the level of the railroad. The filled sink 

*For a full description of the occurrence of the copper, see Mo. Copper Deposits, II. F. 
Bain, Bulletin No. 267, U. S. Geol. Survey, pp. 47-50. 
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structure at this place is indicated by the occu rrence of h igh bluffs of 
Roubidoux sandstone both on the east and on the west, the beds of which dip 
steeply toward the mine. vVithin the synclinal basin thus formed, is ex­
posed 15 feet or more of cherty dolomite which appears to underlie a consid­
erable portion of t he h ill. The ore body occurred in the sandstone above this 
dolomite and is reported to have been very irregular in shape. O n ly t he 
open pits were examined and these appear to be worked out. The o re was 
chiefly hematite of the red and specular varieties including some soft, greasy, 
paint ore. A num ber of test pits recently sun k upon the hillside above the old 
workings d eveloped no extension of the deposit. According to K ason, the 
mine produced 10,398 tons prior to 1892. (C.-1910.) 

JO. FERGUSON :.WINE. 

N. Y,, S. E. Y<I, Sec. 21, T. 37 N., R. 4 TV. 

This mine, located 3Y, miles south of Steelville, is reported by Nason to 
have produced 2,570 tons of ore prior to 1892. The presen t condit ion of the 
m ine is not known. 

I I. GRIFFITH MINE. 

Owned by B. M. Griffith, Steelville, Mo. 

S. E. Y<I, S. E. Y-i, Sec. 14, T. 38 N., R. 4 W. 

T his m ine is located three miles northeast of Steelville and about a 
quarter of a m ile south of t he Meramec river. It consists of two open pits, 
one of which is situated in a ravine and the other on the lower end of a hi ll 
not far above the contact of the Roubidoux sandstone and the Gasconade 
limestone. In many respects the deposit is typical of those common to this 
district. As shown by the accompanying topographic sketch the filled sink 
structure is well defined by a rim of dipping Roubidoux sandstone which 
nearly encircles the mines and encloses an area of about 4\/, acres. vVhere 
the ravine crosses the rim at the lowest point, the elevation is approximately 
720 feet A. T. vVithin 10 to 15 feet below this point the Gasconade limestone 
is found outcropping in the bed of the stream and 200 yards further east 
forms prominent bluffs. 

Pit Ko. r is about 80 feet in diameter and 40 feet deep. Its northwest face 
presents a lense shaped breast of ore about 60 feet long and 20 feet thick. 
On the left the ore is cut out by a wal\ of sandstone an<l clay which forms 
the south rim of the sink. On the right the ore has not been traced to its 
limits, but c::tn not extend much further in that direction before reaching the 
surface. The ore is overlain by 20 feet of interbcddcd sandstone, shale, chert. 
and clay; and underlain by a ledge of ferruginous chert. Its depth in the 
direction of the dip has not been tested. The w hole formation has a dip of 
30° to the northwest. 

The upper 15 feet of the ore face is a uniform bank of soft, granular, light 
brown limonite with no bedding or other structure. It represents a nearly 
solid mass of secondary Jimonite showing many sulphide pseudomorphs. \i\Tith 
depth the brown ore becomes somewhat darker in color and grades into a red 
hematite. No hard, specular hematite occurs. The w hole face, including 
waste rock and ore, is cut by several nearly ver tical seams of red clay fi ll ing 
joints w h ich are widest near the surface and narrow with depth. 

P it No. 2 is composed of several short headings, entering the hillside only 
a few feet above the level of t he ravine. The dip of the ore here is about 30° 
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toward the interior of the sink. The devlopments have exposed about 15 feet 
of ore which, in all essentials, is like that at pit No. I. The overburden, how­
ever, is somewhat thinner here than at pit No. I and consists chiefly of cherty, 
residual clay. No red or specular ore has been found. 

t I 
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Fig. 21. 

(f Underoround Work,nq5. 

Both pits are well within the northwest half of the fi lled sink area and 
the dip of the ore indicates that the deposit is confined chiefly to that position. 
There is no structural evidence to suggest that the ore extends farther to the 
south. No float ore has been found in that direction. 

At the time it was visited, this mine was being worked for developments 
only, producing about seven tons per day. The ore is hauled two miles by 
wagon to Griffith siding on the Cherry Valley branch of the Frisco R'y. 

l 
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The following analyses show the range and average quality of the ore shipped. 
No. 6 represents the average of five analyses: 

Number. Iron. Silica. Sulphur. 

1 ... ................ . ................... . ..... . .. . 51.90% 10.95% 0.021 % 
2 .. .....•...............•....................... . . 53.10 13.70 0.028 
3. ... . .. . .... ... .. ... . .. . . ..... .... . 53.90 12.10 0.083 
4 ...... .. .. .. ... . ..... ..•...............••......•• 54.00 12.80 0.021 
5... ... . . .. .................... . 55.60 11.15 0 .000 
6.. ... .. ....... . 53.70 12.14 0.030 

(C.-1910.) 
12. HART Mii\"E. 

Owned by T. R. Gibson, Springfield, Mo. 

Sec. 24, T. 37 N., R. S W. 

According to Nason this mine produced 78o tons of ore prior to 1892. The 
property was not visited and its present condition is not known. 

13. IRON RIDGE MINE NO. 1. 

Ow11ed by James Hanlohan. 

N. E. ~' Sec. 29, T. 39 N., R. S W. 

This mine is located three miles northwest of Fanning. Developments 
consist of a pit 300 feet long, 200 feet wide, and 100 feet deep, from the bot­
tom of which underground workings were extended on one side of the mine 
to a distance of roo feet. The ore dipped from the pit face in such manner 
that the most remote point reached in the drifts was about 20 feet lower than 
the bottom of the pit. 

The ore body had the shape of a large, inverted cone and was entirely 
surrounded by massive sandsfone and chert. The central part of the ore mass 
consisted of red hematite sep·arated from the wall rock by a shell of specular 
ore. A sample taken from the underground workings ran 61.36% iron, 8.37% 
silica, 0.091% Phos., r.17% alumina, and 3.09% combined water. 

This mine was opened in 1871 and abandoned in the early 8o's. It pro-
duced about 190,000 ton.s of ore. (H.-1910.) 

14. IRON RIDGE MINE NO. 2. 

Sec. 33, T. 39 N., R. S W. 

Here, on an extensive tract of slightly undulating ground, are found in 
many places indication of specular ore, and occasionally large boulders of 
good surface-ore. A number of ditches were made to investigate this tract 
and disclosed irregular accumulations, mostly of small extent, of rounded ore 
with red clay, of white clay with pieces of chert and of impregnated sandstone. 

(S.-1872.) 

JAMES MINE. 

Owned by Ida M. Anderson, Wesco, Mo. 

Center Sec. 12, T. 36 N., R. S W. 

This mine, located half a mile south of Wesco, produced 2,100 tons of ore 
prior to 1892. The walls of the pit show only detrital material and the mine 
has the appearance of having been worked out. 
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16. KNOX BANK. 

Owned by H1tzzah Iron Company. 

E. ~, S. E. ~' Sec. 26, T. 38 N., R. 3 W. 

This bank is located eight miles east of Steelville and is situated on the 
crest of a high hill as indicated by the accompanying topographic sketch. 
The area of the sink is not well defined, but the position of the several ledges 
of dipping ferruginous sandstone would indicate that it occupied a position 
immediately beneath the crest of the hill. The outcropping sandstone is 
Roubidoux and lies 90 feet above the nearest exposed ledge of Gasconade 
limestone. The ore outcrop consists of limonite and blue specular hematite. 
The limonite is sandy and occurs as scattered boulders upon the north side 
of the hill both above and below the rim rock shown at that place. The blue 
ore consists of a few loose fragments lying below the rim rock on the west 
side of the hill. Developments consist of several churn drill holes and one 
shallow pit. One drill hole which is located near the crest of the hill and at 
what would appear to be near the center of the sink showed no ore. The 
others, the location of which were not ascertained, are reported to have been 
equally discouraging. The shallow pit showed only a few boulders of sandy 
limonite embedded in the s~1rface clay. (C.-1910.) 

17. 
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Ow11ed by !. F. Marsh, Steelville, Mo. 

N. E. ~. N. E. ~' Sec. S, T. 37 N ., R. 4 W. 

This mine is located one mile southwest of Steelville and is connected by 
a spur to the St. Louis and San F rancisco R'y. I t consists of an open pit 320 

feet long, 200 feet wide, and 90 feet deep which is situated in the trough of a 
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ravine. The evidence of a filled sink at this place is indicated by a nm of 
dipping Roubidoux sandstone encircling the mine on three sides and by the 
inclined position of the ore body. The ore originally outcropped at the 
southeast end of the pit. As it was followed down the incline it was found 
to occur in several layers or sheets separated by layers of clay and sand­
stone and to increase in dip with depth. A descending section of the face at 
the lower end of the incline as it appeared in 1910, is as follows: 

Feet. Inches. 
12 
3 

1 
12 

7 
9 

7 
1 6 
1 6 
2 6 

15 

Clay and ocher mixed; yellowish brown and very light when dry. 
Paint ore, red, soft, and greasy; (confined to small area on the right side of 

tho face. 
Fire clay, variously colored, blue, green, yellow, lavender or red. 
Sandstone, hard gray, non-ferruginous, except near the paint ore. 
Clay and broken chert mJxed. 
Brown ore in porous boulders containing some clay. (Shipments run from 

51% to 53% iron.) 
Clay and decomposed chert. 
Clay, red. 
Ore. bard brown hematite. 
Ore, chiefly rod hematite, including boulders of hard blue hematite. 
Quartzitic sandstone, chert and clay. 

A few months later the owner reported the mine worked out. During the 
year 1910 this mine produced 5,000 tons of ore which ranged between 54 and 
61% iron. T he average of five shipments was 57.24% iron, 0.03% Sul., and 6.77% 
silica. The mine was abandoned during November \~f 1910 after having pro­
duced a total of about 41,000 tons. (C.-1910.) 

18. McGARY MINE. 

Owned by E. A. McGary. 

S. W. Y,i, N . W. ~. Sec. 29, T. 36 N., R. 4 W. 

This mine is located zYi miles east of Cook Station and is situated on the 
southeast slope of a high hill capped by Roubidoux sandstone. The mine 
consists of a single cut 90 feet long, 40 feet wide, and 12 feet deep. It is 
located near the north end of a filled sink, the presence of which is indicated 
by a rim of dipping Roubidoux sandstone encircling the mine on three sides. 
The mine is in an abandoned condition and the faces are badly caved. Very 
little ore is to be seen. The east face of the cut is composed largely of Car­
boniferous shale. The west face, however, shows a ledge of ferruginous 
sandstone dipping to the west. This sandstone appears to have overlain the 
ore. 

The ore consisted of soft red and hard blue hematite, several carloads of 
which are reported to have been shipped. (C.-1910.) 

19. FINKEL :MINE. 

Owned by Albert Bitza, C11ba, Mo. 

S. 0, S. W. ~, Sec. 27, T. 39 N ., R. SW. 

This mine, located three miles west of Cuba, produced 550 tons of ore 
prior to 1892. The property was not visited and the present condition of the 
mine is not known. 
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Fig. l. NOR'l'H WALL OF SCOTIA MINE NO. 1. 

Fig. 2. SCOTIA llllNE NO. l, SHOWING DIPPING SANDSTONE ALONG WES'!' 
J;'ACE. 
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20. REES MINE. 

Owned by Sligo F1miace Compa11y, St. Louis, Mo. 

E . 0, Sec. 27, T. 36 N., R. 4 W. 

This mine, located three m iles northeast of Sligo, is s ituated on the east 
bank of Crooked creek. Developments consist of a pit 90 feet long, 40 feet 
wide, and about 15 feet deep. There is no outcrop at t h is place and no 
structural features from which the extent of the ore deposit can be de­
termined. 

The mine produced several hundred tons of soft, red hematite. The 
property was abandoned due to flood ing by Crooked creek. (H.-19ro.) 

2I. SCOTIA MINE NO. 1. 

Owned by Adair Brothers, Scotia, Mo. 

E. 0, S. E . y.i, Sec. I, T. 38 N., R. 3 TV. 

This mine 1s located 10 miles northeast of Steelville and is situated low 
on the point of a secondary spur. The pit is typical of the filled sink de­
posits. It consis ts of a cone-shaped opening about 300 feet long, 200 feet 
wide, and so feet deep, from which 150,000 tons of ore are reported to have 
been taken. It has long been abandoned as worked out but is still of some 
economic importance from the fact that the ore is reported to have bottomed 
on iron sulph ide, the thickness of which has been variously estimated at from 
13 to 100 feet. 

T ho p it at p resent is badly filled w ith wash and it is not probable that the 
iron sulphide could be mined withou t the removal of from 20 to 30 feet of 

waste materials. (C.- 19ro.) 

22. SCOTIA MI>JE NO. 2. 

Owned by 1Vm. James, St. James, Jlo. 

S. E. y.i, Sec. 28, T. 39 N., R. 2 TV. 

This mine located a quarter of a mile north of Hinch P. 0. in the north­
east corner of the county, was operated during 1873 and, according to avail­
able records, produced 7,000 tons of ore. The ore was smelted at the Scotia 
furnace, three miles to the southwest. 

The mine has been abandoned since the early 7o's but is reported to con­
tain workable ore. For a description of the property, at the lime it was 
opened, see Dr. A. Schmidt, Report of the J\fo. Geo!. Survey, I8i2, Part 
I, p. 131. 

23. TAYLOR :.\IIXE. 

Owned b·y L. P . Heiro11i111us. 

S. 0, S. E. 31.l, Sec. 33, T. 40 X., R. 5 W. 

This mine, located ten miles northwest of Cuba, produced 2,500 tons of 
ore prior to 1892. This property was not v isited and the present condition of 
the m ine is not known. 

24. THOMPSON MINE. 

Sec. 26, T. 36 N., R. 4 W. 

Considerable specular o re has been taken from this bank and smelted at 
Sligo fu rnace. The ore is mingled with chert and sandstone in the same 
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way as at Cherry Valley. There is much secondary calcite present, which is 
stained by iron so as to resemble jasper. The ore body rests on limestone 
with broken sandstone as cap rock. The ore is rather Jean. (N.-1892.) 

VARRIS MTNE. 

Owned by Kate Warrm. 

S. W. ~. S. E. ~. Sec. 33, T. 39 N., R. S W. 

This mine, located one mile north of Fanning, produced about 400 tons of 
ore prior to 1892. It was not visited and its present condition is not known. 

26. VAUGHN BANK. 

Ow11ed by F. E. Vaughn, Wesco, 1v!o. 

N. E. ~. Sec. r3, T. 36 N., R. S W. 

This bank, located two miles southeast of vVesco, is situated on a low 
hill between two small streams, on the extreme western edge of a complexly 
folded area. Developments consist of two small cuts having a maximum depth 
of about five feet. 

The ore consists of red and specular hematite containing much crystal­
line quartz. There is little or no outcrop at this place, and the probable ex­
tent of the ore deposit can only be determined by prospecting. (H.- 1910.) 

27. ZANE MINE. 

Owned by Jolm Broombaugh, Steelville, Mo. 

N. W. ~, Sec. I3, T. 38 N., R. 4 W. 
This mine, located four miles northeast of Steelville, is situated immedi­

ately southeast of Meramec river. According to the Tenth Census Report, 
the ore occupied a crevice· in massive chert which was inclined 30° to the 
south. The ore body was IIO feet long, and 3 feet wide, and was followed to 
a depth of 30 feet, at which point it suddenly terminated. The ore consisted 
chiefly of soft, red hematite and a small amount of specular hematite. An­
alyses of shipments yielded 59.20% iron, and 0.08% Phos. 

The mine was operated by the Midland Furnace Company prior to 1880 
and produced 700 tons of ore. It is reported to have been exhausted. 

SECONDARY LIMONITE. 

28. HIBLER BANK. 

Owned by C. H. Hibler, Sligo, Mo. 

W. 0, Sec. 34, T. 36 N., R. 4 W. 

This bank, located two miles north of Sligo, is situated on the crest and 
higher slopes of a ridge. Developments consist of several shallow test pits 
sunk at intervals along the crest of the ridge for a distance of a quarter of a 
mile. The ore consists of secondary limonite, the larger boulders of which 
often contain cores of unaltered pyrite. It is, however, quite free from chert 
or other foreign materials. 

The outcrop at present is not a promising one. It is reported, however, 
that 100 tons of surface ore has been hauled to Sligo furnace. The residuum 
at this place is thin, as indicated by numerous outcrops of dolomite. 

(H.-1910.) 
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PEETZ BANK. 

Owned by Dr. Zarhosky, Steelville, Mo. 

S. E. %, N. W. %, Sec. 9, T. 37 N., R. 4 W. 
This mine is located xYz miles south of Steelville and is situated near the 

base of a high hill capped by Roubidoux sandstone. The ore outcropped in 
scattered boulders and small fragments near the base of the hill. A carload 
of it, when shipped to the Sligo Furnace, gave good results. With this en­
couragement a cut so feet in diameter and IS feet deep was made, from which 
about 6 car loads of ore were obtained. This ore, when shipped, was 
promptly rejected by the Furnace on account of high sulphur. An examina­
tion of the bank shows the ore to be secondary after the sulphide which is 
in an incomplete state of alteration. Nearly every fragment shows the crystal 
outlines of pyrite or marcasite, and the larger masses almost invariably con­
tain cores of unaltered sulphide. (C.-1910.) 

30. STEEL VILLE NO. 2 BANK. 

E. Yz, S. W. %, Sec. 5, T. 37 N., R. 4 W. 

This limonite bank presents a very fine show of large surface-ore on the 
eastern slope of a sandstone hill, near its foot. A brown impregnated sand­
stone is found above the ore on the same slope. White sandstone forms the 
summit. The surface over which the ore is spread is about four hundred feet 
long and thirty-five feet wide. A nartow belt of breccia of gray and green 
chert, cemented by an indurated clay, encircles the ore above and separates 
it from the sandstone. Some soft red ore has been found near the bank north 
of it. (S.-1872.) 
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CRAWFORD COUNTY. 

HEi\IA'rITES OF THE FILLED SINKS. 

No. 
1 
2 
3 
4 

Name of Mine or Owner. Twp. N. 
Benton Creek .Mine. . . . . . . . . . . . . 36 
Buffum :Mine. . .... . . . . . . . . . . . . . 37 
Card Mine. . . . . . . . . . . . . . . . . . . . . 38 
Che1ry Valley Mine No. 1 .... ·.. . 37 

5 Cherry Valley Mine :No. 2 . . . . . . . 37 
6 Christy Bank. . . . . . . . . . . . . . . . . . 38 
7 Clark ~1ine. . . . . . . . 38 
8 Copper Hill Mine . . . . . . . . . . . . . . 40 
9 Craig Mine. . . . . . . . . . . . . . . . . . . . 36 

10 Ferguson \![inc. . . . . . . . . . . . . . . . . 37 
11 Griffith !\line. . . . . . . . . . . . . . 38 
12 Hart Mine .. . 
13 Iron Ridge Mine .No. 1 ..... _ ... . 
14 Iron Ridge Mine :No. 2 ......... . 
15 James Mine ................... . 
16 Knox Bank ................... . 

37 
39 
39 
36 
38 

17 
18 
19 

:Marsh !\line.............. .. .... 37 
McGary Mine . ................ . 
Pinnel Mine ..... . . ...... .. ... . . 

36 
39 

20 Rees Mine ..... . . ......... 36 
21 
22 
23 
24 

Scotia Mine No. 1 ............. . 
Scotia Mine Ko. 2 .. ........... . 
Taylor Mine .. . .. .. .... . .. ... . . 
Thompson l\1inc .... . .... . .... . 

25 Yarris Mine ...... .. ........... . 
26 Vaughn, F. E., Bank ........... . 
27 Zane ~Iine .................... . 

38 
39 
40 
36 
39 
36 
38 

R. 
5 \V. 
4 \V. 
5\V. 
3 \V. 
3\V. 
2\\'. 
4W. 
2 \V. 
5W. 
4 \V. 
4 \V. 
5\V. 
5W. 
5W. 
5\\'. 
3\V. 
4 \V. 
4 \\/. 
5\V. 
4 \V. 
3 \V. 
2 \\'. 
5W. 
4W. 
5 \V. 
5 \V. 
4\V. 

Sec. 
32 
32 
13 
4 
4 

12 
26 
24 
24 
21 
14 
24 
29 
33 
12 
26 

5 
29 
27 
27 

1 
28 

33 
26 
33 
13 
13 

SECO,;\DARY LlMONITE. 

28 Hibler Land............. .. . ... . 36 
29 Peetz Bank. . . . . . . . . . . . . 37 
30 Steelville No. 2 Bank..... ....... 37 

4W. 
4\V. 
4 \V. 

34 
9 
5 

REPORTED OCCURRE>l'CES. 

Smith, G. L. \V..... ........ .... 38 
Smith, G. L. \V.. .... . .. .... ... . 39 

2 \V. 
3W. 

4 
13 

Fractional. 
S. E. t. 

S. E. t. 
E. !, S. \\/. t. 
\V. {, S. E. i. 
S. £. }, K. W. }. 
N. E. t, l\'. E. t. 
S. W. l, N. W. t. 
S. E. t, N. W. {. 
N. !, S. E. }. 
S. E. }. S. E. t. 

K . E. }. 

Center. 
E. t S. E. !. 
::,.J.E. t, ~. E. }. 
S. W. t, N. W. t. 
s. ts. w. t. 
E. ~-
E. t S. E. !. 
S. E. }. 
S. !, S. E. t. 

S. \\/. !, S. E. }. 
KE.}. 
X. \V. t. 

\V. !. 
S. E. t, N. W. {. 
E. !, S. W. }. 

Center. 
E . i, N. E. t. 
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DADE COUNTY. 

DADE COUNTY. 

PRIMARY LIMONITES. 
COMPTON (G. A.) MINE. 

Sec. 35, T. 30 N., R. 25 W. 

223 

This mine, located three miles southwest of Ash Grove, is situated on the 
south slope of a low hill. Developments consist of several pits having a 
maximum depth of about ten feet. 

The ore consists of fibrous goethite which occurs as geodes (or bombs) 
embedded in residuum of Burlington limestone. The ore contains scattered 
fragments of white chert. 

The mine was operated in 1905, producing about 40 tons of 
ments showed an analysis of 47.03% iron, 11.00% silica, 0.103% 
o.86% Mn. 

DALLAS COUNTY. 

SECONDARY Lll\IONITE. 

I. BOOTH LAND. 

Owned by Henry Booth, Urbana, Mo. 

S. 0, Sec. 2, T. 35 N., R. 20 TV. 

ore. Ship­
Phos., and 
(H.-1910.) 

Several outcrops of massive limonite occur along the southern edge of this 
property. The ore is much scattered and at no place is there sufficient ore 
in sight to warrant extensive prospecting. No developments have been made. 

The ore is a non-silicious, secondary limonite pseudomorphous after 
pyrite. It occurs as boulders and fragments embedded in cherty, red clay. 
The residuum at this place is comparatively thin. 

This property is located ten miles north of Buffalo. (II.-1910.) 

2. DAY LAND. 

Owned by Walter Day, Urbana, Mo. 

S. 0, Sec. r, T. 35 N ., R. 20 W. 

This prospect, located ten miles north of Buffalo, is situated on the west 
slope of a low hill. The outcrop consists of boulders of limonite scattered 
over an area of several acres. Developments consist of one test pit which 
discloses boulders and fragments of ore to a depth of. three feet. 

The ore is secondary limonite, containing only a small amount of visible 
silica. (H.-1910.) 

DENT COUNTY. 

Dent county ranks fourth in the production of iron ore, having an 
acredited output .of 904,841 tons. With the exception of three deposits 
of secondary limonite, the commercial ore bodies are chiefly "Hematites 
of the filled sinks,'' consisting of both red and specular ores. The dis-
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tribution of the various known 'deposits is shown on the accompanying 
county map. 

Although several mines were opened up during the early 70's, no ore 
was smelted in Dent county until 1880, at which time the Sligo Furnace 
was put in blast. From 1881 to 1884, the Nova Scotia furnace was also 
in blast. With the exception of 1904 and 1910, shipments have been 
made each year since 1892. Practically all of the ore mined in this 
county since 1884 has been smelted at the Sligo furnace. 

HEMATITES OF THE FILLED SINKS. 

I. ARNOLD MINE. 

Ow;1ed by Sligo F1,rnace Company, St. Lo11is, Mo. 

S. E. Y<(, Sec. 4, T. 35 N., R. 5 W. 

This mine, located two miles northeast of Bangert, is situated in a small 
gully on the south slope of a high ridge. 

Two cuts, each approximately 6o feet long, 40 feet wide, and from 15 to 18 
feet deep, constitute the principal workings. The only exposure of ore occurs 
near the southwest corner of the west cut, the remainder of the faces showing 
massive, chert-quartzite breccia or ore covered with detritus. 

Dr. A. Schmidt, who visited this property in 1872, reports that a good out­
crop of specular ore marked the present site of this mine. There is no rim 
rock to define the extent of the sink, the adjacent slopes being covered with a 
mantle of residual chert. Apparently no attempt has been made to follow the 
ore body below the level of the gully. 

The ore consists of soft, red hematite with minor quantities of specular 
hematite. The mine has produced several hundred tons, an average analysis 
of which ran 66.66% iron, 4.12% silica, 0.023% Phos., 0.33% lime, and o.n% 
alumina, and 0.15% magnesia. (H.-1910.) 

2. BLAIR MINE. 

S. ~, Sec. 9, T. 35 N., R. 6 W. 

Herc, across a ravine from the vVilliams bank, on the lower slope, are 
located an irregularly shaped, shallow cut and shafts, none more than twenty 
feet deep. The surface material is a chert and ore breccia mingled with blocks 
and fragments of hard sandstone and chert. From one shaft little else than 
sandstone was taken. This shaft is higher on the hill than are the other 
shafts and the cut. From each shaft clay containing chert and sandstone was 
removed. This area was but poorly prospected. A considerable amount of 
fine, soft, red ore with a small amount of blue specular ore has been shipped 
from this bank; but it is now abandoned. (L.-1892.) 

3. CAUSEY MINE. 

Owned by A. C. Ca11sey, Salem, Mo. 

S. W. y.i, N. E. Y<(, Sec. 25, T. 34 N., R. 7 W. 

This mine, located seven miles west of Salem; is situated on the north 
face of a very gentle slope. Developments consist of a pit so feet long and 
32 feet wide, which is reported to have been worked to a depth of 18 feet. 



DENT COUNTY. 225 

The discovery of ore at this place was quite accidental, there being prac­
tically no outcrop and no structural features indicating a possible sink. In 
sinking the pit three feet of soil was encountered, then iron-stained clay, fol­
lowed by masses of limonite and finally masses of specular hematite. From 
the bottom of the pit three short drifts were driven to the westward, two of 
which encountered a wall of loosely cemented sandstone at a distance of 30 
feet. The third, and shortest drift, stopped in ore. 

Neither the depth nor lateral extent of this deposit has been determined. 
To the east and south of the pit there are good possibilities for a commercial 
deposit of ore and the property deserves systematic prospecting. 

This mine has produced about 100 tons of ore, the most of which con-
sisted of specular hematite. (H.-1910.) 

4. CLARK MINE. 

Ow11ed by ]. M. Taylor, St. Louis, and Clark Heirs. 

S. W. %, S. E. %, Sec. 12, T. 34 N., R. 7 W. 

This mine, located eight miles west of Salem, is situated on the north 
bank of a ravine tributary to Dry Fork. The principal workings consist of a 
horseshoe-shaped cut which extends 200 feet into the hillside and enclosed an 
area of barren ground. The "horseshoe" is 200 feet wide at the north and 75 
feet at the south. The cut has an average width of 75 feet and a maximum 
depth of 30 feet. N' o attempt has been made to follow the deposit below the 
level of the ravine and the depth to ·which the ore may extend is not known. 
Except for an occasional exposure of iron-stained chert breccia, the walls of 
the cut show only detritus. The enclosed area of barren ground consists of 
clay, chert, and sandstone. 

The original outcrop at this place covered an area 400 feet square. 
There is no well defined rim-rock, although blocks of sandstone occur across 
the ravine and 180 feet south of the mine, while fragments of sandstone cover 
the surface north and east of the cut for a distance of 50 feet. 

The ore consisted of soft red and specular hematites of which 16,827 tons 
were produced prior to 1892. (H.-1910.) 

5. FERGUSON MINE. 

Sec. 13, T. 34 N., R. 6 W. 

This mine, located immediately northwest of Salem, produced 43,500 tons 
of ore prior to 1892. The property was not visited and the present condition 
of the mine is not known. 

6. FITZWATER MINE. 

Owned by Sligo Fitrnace Company, St. Louis, Mo. 

N. E. %, Sec. 33 } 
and T. 35 N., R. 4 W. 

N. W. %, Sec. 34 

This mine, located 4Y, miles south of Sligo, is situated on the northwest­
ern slope of a ridge capped by Robidoux sandstone. According to Dr. A. 
Schmidt, who visited the property in 1872, the main portion of the outcrop 
covered an area 1500 feet by 800 feet. 

The mine was opened in 1880 by the Sligo Furnace Company and subse­
quently produced 6,000 tons of red and specular hematites. The analysis of 

0-15 
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an average sample ran 62.95% iron, and 0.035% Phos. 
This property was not visited and the presen t condition of the mine is 

not known. 

7. GROVER MINE. 

S. W . y.i, Sec. 2, and N. W . y.i, Sec. IT, T. 35 N., R . 4 W. 

This bank is situated on the top of a high ridge, with rather steep slopes, 
cut by numerous ravines, which descend gradually through lower ranges of 
hi lls into the broad valley of Crooked creek. 

T he ore does not lie th ick, either on the slopes or on the hill. I t is more 
concentrated in the ravines. The Third }.fagnesian limestone and the Second 
sandstone are met with in going from the valley up to the bank. The sand­
stone becomes very fcrruginous near the bank. Above this is a thin streak of 
1·cd clay with chert and, finally, the ore on the summit. The succession of 
rocks and the situation of the bank seems to warrant the presence of a good 
o re deposit, a lthough the surface ore is not very copious. Six small shafts 
have been dug on the top of the hill, five o f which were too near the out­
crop of the ore, and therefore after cutting through five to seven feet of 
soft red and of specular ore, struck either the underlying ,,..hite clay o r the 
chert breccia or the impregnated sandstone. The sixth shaft was made nearer 
the central part of the summit, and struck soft, red hematite immediately below 
the soil, together with boulders of specular ore up to one foot in diameter. This 
shaft was discontinued at a depth of six feet, and is all in the o re. (S.-1872.) 

This mine lies within 1Yz miles of Sligo Furnace and has probably been 
worked out. 

8. HAWKINS }'1INE. 

Ow11ed by Geo. W. Powell, Condray. 

Ce11ler Sec. II, T. 35 N ., R. 6 W. 

This mine, located 2Yz miles west o f Bangert, is situated on the southern 
edge of a plateau. The principal workings consist of a crescent-shaped pit 410 

feet long, 300 feet wide at the center, and about 200 feet wide at either encl. 
The pit, which lies in a general north-south di rec tion, is 6o feet deep but is 
reported to have been worked to a depth of 90 feet. The north, west, and south 
walls of the pit consist, for the most part, of detritus, although ledges o f chert 
and sandstone are exposed at several places dipping towards the center of the pit. 
The base of the cast wall is composed of massive beds of iron-stained chert and 
quartzite 25 feet thick. I t is reported that this ledge was underlain by ore which 
has been mined out. The ledge is overlain by sandy ocher, sand, and clay. 

The only exposure o f ore occurs near the northeast corner of the pit. Here 
a vertical band of low grade, red hematite 30 feet across occurs between nearly 
vertical beds of chert, quartzite, and stratified clay. 

In 1907 the Jewel Iron Company operated two shafts on this property both 
of which were sunk within the a rea partly encircled by the pit. From one of 
these shafts, which is roo feet deep, two drifts were extended at the 85 foot 
level. One drift was driven nor theast for a distance of 105 feet through dolomite. 
The other, southward fo r a distance of roo feet, penetrating ore throughout its 
length. It is reported that Soo tons were mined from this and several small 
side drifts. T he second shaft encountered dolomite throughout its depth of 105 
feet. A d rift, extended southward from its bottom, is reported to have encoun­
tered ore at a distance of 20 feet from the shaft. 
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T he ore at this mine consisted o f red and specular hematites, shipments of 
which ran 52.86% iron, 8.28% silica, o.o87% Phos., 0.123% Sul., 2.58% alumina, 
0.87% lime, and 0.457% magnesia. 

This mine was opened in 1879 and worked intermittently 
an estimated total of 200,000 tons of ore. The deposit has 
being practically exhausted. 

9. HAYES MINE. 

to 1907, producing 
the appearance of 

(H.-19ro.) 

Owned by Martha Woodside, Salem, Mo., Mrs. Peel?, St. Louis, Mo., and 

Sli~o Furnace Co., St. Louis, Mo. 

N. E. ~. Sec. 20, T . 34 N., R. 5 TV. 

This mine, located two miles east of Salem, is situated near the crest of a 
low hill. The main workings consist of a pit IJO feet long, 90 feet wide, and 
30 feet deep. The north wall of the pit is composed of iron-stained sandstone 
containing fragments of chert, whi le t he remainder of the face is covered with 
detritus. A long cut, at the northwest cor ner, which fo rms an egress from the 
pit to the sur face, exposes beds of sandstone clipping sharply towards the pit. 

The original outcrop at this mine was extraordinarily heavy, but in working 
the pit to its present dimensions the ore body has apparently been exhausted. 
Extensive prospecting in the immediate vicinity has failed to show the presence 
of more ore. 

The ore consisted of specula1· and red hematites. The total production of 
this mine is estimated at 8,000 tons. (TT.-19ro.) 

IO. HOWE 1'1ILL BANK. 

Sec. 9, T. 34 N., R. 3 W. 

This bank occurs on an isolated hill surrounded on all sides by deep ravines. 
It is about 90 or 100 feet high. It differs from Simmons mountain in this, that 
while Simmons mountain rises above a plateau this hill is cut out from the 
plateau and is sur rounded by other hills anti ridges. The surface of the hill is 
covered by broken sandstone with no limestone in sight. l'vlingled with this 
surface debris are blocks of more or less altered specular ore. One shaft 50 feet 
deep has been sunk. This passes through first sandy and decomposed cherty 
layers, all in position and dipping steeply away from the hill. Beneath this 
are layers of compact boulder ore with interstitial limonite and soft r ed hema­
tite. The shaft is r eported not to have gone through the ore. Another shaft 
sunk on another side of the hill shows the strata an<l ore body in the same 
relative positions. The same conditions probably exist around the entire body 
of the hil l. The outcrop is very prom1smg. (N.-1892.) 

The present condition of this properly is not known. 

I I. HUTCHI~S CREEK MD\'E. 

Sec. 15, T. 34 N., R. 4 W . 

Good specular ore, from nut size to one foot in diameter, mostly rounded, is 
here found in four ravines on the west anti south sides of a high ridge. But 
little surface ore is to be seen. The hills are covered with soil and chert. Large 
and small pieces of white sandstone are found on the lower part of the slope. 
No fcrruginous rocks. I_S.-1872.) 

This property produced 2,oo8 tons of ore prior to 1892. Its present state of 
development is not known. 
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12. J A:-USON .11UNE. 

S. W. %, Sec. I, T. 33 N., R. 6 W. 

The mine is on the vast plateau dividing the waters o f the Meramec from 
those of the Current r iver. This bank occupies the highest point on a rather 
fl at, semi-circular hill which lies around a nearly circular depression, apparently 
filled with fine det ritus of chert, sandstone and specular ore. The ore is in part 
J)ure, in part mixed with quartz. Some boulders are two or three feet in diameter. 

Another smaller district, with rounded surface ore, is seen about six hundred 
feet to the northwest, and another in a small ravine to the south. 

A shaft in the main bank was sunk to a depth of ten feet through red, 
sandy loam, with boulders of specular ore. (S.-1872.) 

T his property produced 22,354 tons of ore pr ior to 1892. I ts present state of 
development is not known. 

13. KERR MINE. 

Ow11ed by Mrs. A. P. Kerr, Salem, Mo . 

W. Yz, N. W. %, Sec. 4, T. 33 N., R. 6 W . 

This mine, located sYz miles southwest of Salem, is situated on the north 
slope of a hill. Developments consist of a pit 55 feet long and 42 feet wide, which 
is reported to have been worked to a depth of 18 feet. When visited the pit was 
filled with water. 

Residual boulders of specular ore are scattered for some · distance down the 
slope below the pit. There is no rim-rock. The depth and la teral extent of 
the ore body has not been determined and the property deserves systematic 
prospecting. 

The ore consists of red and specular hematites of which about 
been produced. 

14. LENOX :MINE. 

Ow11ed by Sligo Furnace Company, St. Lottis, Mo. 

N . E. ~' S. E. 34, Sec. 17, T. 34 N., R. 6 W. 

r,500 tons have 
(II.-1910.) 

This mine, located 40 miles west of Salem, is situated on the west bank of 
a small stream. Developments consist of a circular pit 105 feet in diameter and 
37 feet in maximum depth. On the west side of the pit a s haft was sunk in the 
bottom to a depth of 8 feet, from which a small drift was driven through ore 
to the west. 

Ledges of quartzite-chert breccia, dipping towards the center of the pit, are 
exposed on the north and south walls. The west wall is composed of massive 
quar tzite while vertical bc<ls of sandstone are exposed on the east wall, where 
the pit is of shallow depth. A small exposure of low grade Jimonite occurs on 
the west wall of the pit. There is no rim rock and it is probable that the present 
outlines of the pit represent the lateral extent of the ore body. Apparently the 
deposit has not been worked to its ultimate depth. 

This mine has produced several hundred tons of red and specular hema-
tites. (H.-1910.) 

15. NORRIS MINE. 

S. E. ~' N . E. ~ ' Sec. 12, T. 34 N., R. SW. 

T his mine, located seven miles northeast of Salem, produced r,300 tons of ore 
prior to r8g2. This properly was not visited and the present 'Condition of the 
mine is not known. 
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16. NOV A SCOTIA :MINE. 

Owned by Harrison Land and Min·ing Company, St. Louis, Mo. 

N. E. ~' S. E. ~' Sec. 26, T. 33 N., R . 4 W. 
T his mine, located 16 miles southeast of Salem, is situated on the crest and 

south slope of a hill. Mining was rest ricted to pits and shafts sunk in an area 
150 feet by 36o feet. According to the report of the Tenth Census, red and 
specular hematite occurred interbedded with clay, and occasionally chert, to a 
depth of 80 feet. The soft, red hematite, on analysis,· yielded 63.77% iron, and 
0.061% Phos.; the specular ore yielded 67.02% iron and 0.025% Phos. 

This mine supplied a portion of the ore treated at the old Nova Scotia 
furnace, which was located at the base of the hill south of it. Prior to 18gz the 
mine produced 27,500 tons. It has not been worked in recent years. 

17. ORCHARD :MINE. 

Owned by Milsap Heirs, Steelville, Mo., and Sligo Furnace Company, St. Lo1tis, Mo. 

N. W. ~' Sec. 19, T. 34 N., R. 5 W. 
This mine is situated in the southern outskirts of Salem. Developments 

consist of a pit 150 feet in diameter which, according to the Tenth Census Report, 
was worked to a depth of 85 feet. The pit is now filled with water. The body 
of the hill on which the mine is situated is composed of sandstone, exposures of 
which occur at several places along the rim of the pit. 

The ore consisted of specular and earthy, red hematites. The analysis of a 

sample from the stock pile ran 57.96% iron, and 0.067% Phos. 
The mine was opened in the late 70·:. and abandoned about 188o, producing 

41,650 tons of ore. 

18. PLANK MINE. 

Owned by Plank Heirs, Salem, Mo. 

Sec. 33, T. 35 N ., R . 6 W. 

This mine, located fou r miles west of Gano, P. 0., is nearly encircled by a 
low ridge. The principal workings consist of a pit 330 feet long, zro feet wide 
and at present 50 feet deep. During the last three years of mining activity, 
operations were confined entirely to underground work. Two shafts, having 
a maximum depth of 16o feet and located at the southwest and southeast corners 
o f the pit, communicated with the underground workings. The shafts are con­
nected by a drift which is reported to have encountered ore throughout the 
entire distance. T he shaft at the southeast corner was later sunk to a depth of 
26o feet, penetrating cher ty cotton rock the greater part of the last JOO feet. 
:Mr. F. L. Nason, who visited the property in 189r, repor ts that the walls of the 
pit showed ledges of chert, sandstone, and stratified clay, all dipping towards the 
tenter. These materials are now exposed only on the west wall, the remainder of 
the face being covered by det ritus. 

T he sink st ructure is well defined on the west and north by a rim-rock which 
occurs at an average distance of 140 feet from the pit. To the east and south, 
no r im-rock is in evidence and in these direct ions lie the possibili ties of a fu rther 
extension of the ore body. 

T he ore consists chiefly of specular and soft, red hematites, although that 
part of the ore body which occurred near the surface is reported to have con­
sis ted of limonitc. 

This mine was abandoned in 1895 after producing about 65.000 tons of 
ore. (H.-1910.) 
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19. POMEROY MINE. 

Owned by flf/illiam James, St. Jam.es, Mo . 

N. W. ~' S. W. ~' Sec. ro, T. 34 N., R. 6 W. 
This .mine, located four miles northwest of Salem, is situated near the 

junction of two small ravines. The principal workings consist of a pit 300 

feet long, 165 feet wide, and 30 feet deep. Two shafts have been sunk j ust south 
and southwest of the pit. Evidently neither of these encountered ore. 

Soft, red hematite and ocher is exposed in the northeast corner of the pit. 
The ore is underlain by bedded chert and is overlain by sandstone and quartzite. 
T he east wall consists of massive iron-stained chert while the remainder of the 
face is covered with detritus. There is no rim-rock exposed, although the surface 
nor th and east of the pit is covered with fragments of sandstone. 

T he ore consisted chiefly of red and specular hematites with a small quantity 
of !imonite. An average sample ran 59.99% iron and 0.079% Phos. 

T his property has produced approximately 40,000 tons o f ore. It was aban-
doned several years ago. (H.-r910.) 

20. PRESTON MINE. 

Owned by ilif. A. Preston, Pittsburg, Pa. 

N. ~, Sec. 27, T. 34 N., R. 6 W. 

This mine, located 3~ miles southwest of Salem, is situated near the crest 
of a low hill. The main workings consist o f a pit 155 feet long by 120 feet wide 
and has a present depth of 22 feet. Four shafts were s unk in the floor of the pit, 
but no in formation could be obtained relative to their depths and the character 
of the material penetrated. Numerous test pits have been sunk in the sur rounding 
area but the dumps show no ore. T he walls of the pit are covered with detritus. 
There is no well defined rim-rock, although a band of sandstone blocks 150 feet 
north and northwest of the pit mark the possible occurrence of a former rim. 
The mine produced 15,000 tons of ore prior to 1892. 

The ore consisted of red and specular hematite. The waste contains much 
specular ore in the form of small, rounded pebbles. (H.-1910.) 

2I. RED HILL MINE. 

Owned by J. B. Gordon, L. B. Woodside, and !. E. Organ, Salem, Mo. 

S. V,, Sec. 3, T . 32 N ., R. 3 W . 

This mine, localed four miles northwest o f Bunker, is situated on the nor th 
side of a ravine. It consists of an open cut 210 feet long by 195 feet wide, with 
a maximum depth of so feet. The walls of the pit consist o f Roubidoux sand­
stone, the beds of which cl ips steeply toward the center. I t is underlain by Gas­
conade dolomite which outcrops in the ravine at a sl ightly lower elevation than 
the pit floor. 

The ore was mainly red hemati te with minor quantit ies of limonite. The 
small amount remaining in sight is too silicious to be of value. This deposit 
produced 27,500 tons o f ore during the period of operation of. the Nova Scotia 
fu rnace in Dent county, and has the appearance of having been nearly ex­
hausted. (B.- r9ro) 
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22. RIVERSIDE-ZIEGLER MINE. 

Ow11ed by Harrison Land a11d Mining Company, St. Lortis, Mo. 

Sec. 2, T. 33 N., R. S W. 

This mine, located seven miles southeast of Salem, produced 45,000 tons of 
ore prior to 1892. According to the Tenth Census Report the main workings 
consisted of a pit about 150 feet in diameter. The ore consisted chiefly of soft, 
purple hematite with minor quantities of specular hematite. An analysis of the 
former ran 64.05% iron, 2.56% silica, o.o63% Phos., and 0.179% Sul. The analysis 
of the specular ore ran 63.90% iron, 7.r5% silica, 0.029% Phos., and 0.020% Sul. 

This property was not visited and the present condition of the mine is not 
known. 

23. SH.11\IONS MOUNTAIN MIKE. 

Ow11cd by the Sligo Furnace Company, St. Louis, Mo. 

W. 0, Sec. 24, T. 34 N., R. 6 W. 

Simmons Mountain, located half a mile southwest of Salem, is an isolated 
hill rising 90 feet above the level of the surrounding plateau. The mine workings 
consist of a pit 500 feet long by 400 feet wide. It was worked to a depth of 
200 feet. 

The deposit occurred in the form of an inverted elliptical cone, enclosed by 
steeply dipping beds of quartzitic sandstone which contains much fragmc'ntal 
chert. The extent of the sink structure at this place is well defined on the north 
and west by dipping sandstone. 

The ore consisted of red and specular hematites. The analysis of an average 
sample ran 68.69% iron, 1-41% silica, and o.or6% Phos. 

This mine was opened in the early 7o's and worked continuously until 
1892, producing about 250,000 tons of ore. The deposit is practically ex­
hausted. (H.-19ro ) 

24. SLATER MINE. 

Owned by L. B. Woodside, J. B. Gordon, a11d J. E. Organ, Salem, Mo. 

S. W. y.i, N. TV. y.;, Sec. 3, T. 32 N., R. 3 W. 

This mine, located about 21 miles southeast of Salem, produced several 
thousand tons of ore prior to 1892. The property was not visited and the present 
condition of the mine is not known. 

SLIGO BANK 

Owned by Sligo Furnace Compa113•, St. Louis, Mo. 

S. E. %, Sec. 23, T. 32 X., R. 6 W. 

This bank, located 13 miles south of Salem, is situated at the head of a 
small ravine. No developments have been made. The outcrop covers an area 
130 feet by 18o feet within which the surface is thickly strewn with boulders of 
specular hematite and secondary limonite. The best exposure of ore occurs in 
the southeast part of the outcrop, where it consists chiefly of specular hematite. 
In the north and western portions the surface ore consists largely of cherty 
limonite. 

The outcrop is limited on the north and west by blocks of ferruginous 
sandstone and fragments of chert-sand breccia. On the east and south the 
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exposure is limited by a small ravine, the east and south slopes of which are 
covered with a thick mantle of residual chert. (II.-1910.) 

26. SLIGO MINE. 

S. 0, Sec. 2, T. 35 N., R. 4 W. 

There has been a good deal of ore taken from this bank but the deposit seems 
to have been rather "pockety." The surface of the ground is covered with broken 
sandstone and the ore seems to have laid in lenses in the slaty limestone 
immediately under the sandstone. The ore body lies on a ridge about mo feet 
above the furnace at Sligo. Two drainage streams flow towards the valley 
from either side of the ore body. TO\\·ard these the sandstone dips steeply. On 
the west side of the ore body, as now known, a shaft is being sunk. It has 
penetrated almost 50 feet in loose saccharoidal sandstone, with no ore in sight. 

It is intended to sink at least 100 feet or until limestone is struck. Drifts 
will then be run in various directions. This promises to be one of the most 
thoroughly tested mines of the specular ore region. (N.-1892.) 

STEPHENS-WOODSIDE MINE. 

Center of W. 0, Sec. 4, T. 33 N., R. 5 TV. 

This mine, located five miles southeast of Salem, is situated on the north 
face of a gentle slope. The principal workings consist of a pit 2ro feet Jong, 50 
feet wide and from 4 to 12 feet in depth. Ore was first encountered at the west 
end of the pit, and a thin seam followed eastward to within 50 feet of the east 
end. Herc the scam apparently merged into a body of ore 50 feet in diameter 
which has been worked to a depth of 12 feet. Mr. Stephens, one of the joint 
owners, states that a shaft sunk in the bottom of the pit at this place penetrated 
red and specular ore to a depth of 16 feet. T he seam worked in the west portion 
of the pit is reported to haYe been too thin to be of commercial importance. The 
ore is underlain by sandstone dipping 20° to the north. Forty feet north of the 
east end of the pit a shaft 62 feet deep penetrated 20 feet of red and specular 
ore at the bottom. Sixty feet south of the pit a shallow shaft shows a small 
amount of red paint ore. 

On the crest of the hill 225 feet south of the main workings is a cut which 
exposes five feet of massive chert-quartzite breccia. A few yards norfowcst of 
this cut is a pit 6o feet in diameter and 8 feet deep. A low grade, silicious ore 
occurs here immediately below the surface. Apparently prospecting has not been 
carried to a depth of more than IO feet at this place. T here is no apparent rim­
rock and the property deserves. systematic prospecting. 

The ore consists of red and specular hematites, shipments of which show 
58.40% iron, 7.43% silica, and o. TT2% Phos. The mine was temporarily aban­
doned in rgo6, after producing an estimated total of 4,500 tons of ore. (H.- 19ro.) 

28. THOMAS 1IINE. 

S. E. J,4, N. E. 34, Sec. 17, T. 34 N., R. 6 W. 

This mine, located 4Y, miles west of Salem, is situated on the crest of a low 
hill, about 8o yards northwest of the Lenox mine. De\·elopmcnts consist of a 
circular pit 105 feet in diameter and 35 feet deep. The east, north, and west 
walls are vertical and arc composed of massive quartzitic sandstone. Near the 
bottom of the pit the ore body gradually dips beneath the wall rock. The contact 
between the ore and hanging wall was followed on the northwest to a distance 
of 40 feet from the pit. 
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So far as developed, the Thomas mine presents the same structural features 
as those of the Iron Ridge Mine in Crawford county, which was worked to a 
depth of 100 feet. Apparently no altempt has been made to determine the depth 
to which the ore may extend at the Thomas mine. There is no rim-rock. 

The ore consists of soft red hematite which often shows stalactitic structures. 
Analysis of an average sample ran 57.78% iron and 0.127% Phos. 

This mine was opened in about 1879 and has produced 6,320 tons of 
ore. (H.-1910.) 

29. WATKINS :MINE. 

N. W. Y<I, N. E. Y<I, Sec. 12, T. 35 N., R. 7 W. 

This mine is located six miles west of Bangert Sta. According to the Tenth 
Census Report, the ore is a soft red hematite exhibiting many concretionary 
forms. Near the surface boulders of limonite were found containing cores of 
unaltered sulphide. Analysis of the red hematite ran 59.30% iron, 0.079% Phos., 
and 0.009% Sul. 

This mine was opened in 1879 and worked intermittently for several years, 
producing about 2,000 tons of ore. It was not visited and the present condition 
of the mine it not known. 

30. WILLIA:.\IS :.\!IKE. 

N. 0, Sec. 16, T. 35 N., R. 6 W. 

The \\'illiams mine was owned and was operated by the :.\Iidland Blast 
Furnace Company. The mining "·as done on the point and western slope of a 
spur leading off from the main ridge. A cut about fifty yards Jong, north and 
south, and sixty yards wide, and several shafts of various depths haYe been 
made here. The deepest of these shafts extended to a depth of thirty feet. 
In this one red clay, a good quality of yellow ocher, a small amount of ore and 
chert fragments and_ strata were met with. In the southern end of the main 
cut which is also about thirty feet deep, a prospect hole ten feet deep was put 
down and passed through only a small amount of ore. 

The walls of the cut now show ocher, irregular strata and blocks of chert, 
clay, some ore and detrital material. A larger amount of ore extended from 
the surface to the bottom of the cut. 

The greater portion of the ore is of the red variety with a variable amount of 
hard specular ore mixed with it. This bank is now abandoned. (L.- 1892.) 

Prior to 1892 this mine produced 1,4ro tons of ore. Its present condition is 
not known. 

SECO~DARY LIM:ONITES. 
31. BUNKER BANK. 

N. E. Y4, Sec. 24, T. 32 N., R. 3 W. 

This bank, located half a mile west of Bunker, is situated m a ravine along 
the bottom of which boulders of limonite are exposed for a short distance. 
Developments consist of a cut 48 feet long by 15 feet wide which has been driven 
into the hillside exposing roughly bedded limonite overlain by loosely cemented 
sandstone. 

The ore is a secondary limonitc, which, in part, is comparatively free from 
ch·ert and sand, and, in part, very si licious, due to the presence of druses of 
quartz and angular fragments of chert. The latter type also frequently con­
tains masses of needle-like pipe ore. The cherty ore cannot be handled com­
mercially. (B.-r9IO.) 
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32. EDDINGTON MINE. 

S . 0, Sec. 19, T. 34 N., R. 3 W. 

T his mine, located 12 miles cast of Salem, is situated near the base of th<' 
north face of a high ridge. It consists of an open cut, 30 feet wide, and 50 feet 
long, from which considerable secondary limonite has been mined and shipped. 
The ore occur red in the form of boulders and fragments, embedded in red day. 
Gasconade dolomite and chert are exposed on the side of the cut. No surface 
ore was observed in the immediate vicinity and the deposit has the appearance 
of being exhausted. (II.- 19ro.) 

33. SWINNEY LA:;fD. 

Owned by I. X. Swinney, Bunker, !.fa. 

S . E. y.i, S . E. y.i, Sec. 33, T. 32 N ., R. 3 W. 

This deposit, located four miles southwest of Bunker, is situated on the crest 
of a ridge along which boulders of brown ore outcrop for a distance of roo yards. 
Over an area 100 feet in diameter the showing is very good. 

T he ore is a secondary limoni te and contains no sand or chert. I t is in part 
porous, the cavities being filled with red clay. Ko deYelopments have been 
made. (B.- 19ro ) 
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DENT COUNTY. 

HEMATITES OF THE FILLED SINKS. 

No. Name of Mine or Cr.vner. Twp.N. R. Sec. Fractional. 
1 Arnold Mine ......... .... . .... 35 5W. 4 S. E. t. 
2 Blair Mine ........ . .... . ....... 35 6 \V. 9 s. !, 
3 Causey Mine .............. . .... 34 7 \V. 25 S. \V. t, K. E. t. 
4 Clark Mine .......... . ......... 34 7 \V. 12 S. \\/. t. S. E. t. 
5 Ferguson Mine ................. 34 6W. 13 

6 Fitzwater Mine ..... . ........... 35 4 \\'. r X. E. t. 
34 N. W.f. 

7 Grover :.\1ine ........ . .... . .. . .. 35 4W. 
2 s. \:V. t. 

11 :N. \V. t. 
8 Hawkins Mine .................. 35 6W. 11 Center E. t. 
9 Hayes :Mine .......... . .... . .... 34 5'vV. 20 ~. E. t· 

10 Howe Mill Bank ........... . .... 34 3 \\'. 9 
11 Hutchins Creek Bank ....... . ... 34 4W. 15 
12 Jamison Bank .... ... . . .. ....... 33 6W. 1 s. w. t. 
13 Kerr l\line ..................... 33 6 \V. 4 W. !, N. W. f. 
14 Lenox Mine ...... . .... . .... . ... 34 6W. 17 N. E. t, S. E. l-
15 Norris Mine ........... . .... . ... 34 5W. 12 S. E. l, N. £. t. 
16 Xova Scotia 11ine .... . ... ...... 33 4W. 26 N. E. t, S. E. t· 
17 Orchard Mine .............. . . . . 34 5 \V. 19 N. W.f. 
18 Plank Mine ......... . .......... 35 6W. 33 
19 Pomeroy l\line ...... . .... . ... 34 6\V. 10 N. \\'. t, S. W. l, 
20 Preston Mine ...... . . .. .. . .. . .. . 34 6W. 27 :N. t . 
21 Red Hill Mine ........ . ... . ..... 32 3W. 3 s. }. 
22 Riverside-Ziegler Mine .......... 33 5\V. 2 
23 Simmons Mountain ....... . ..... 34 6W. 24 \\'. t. 
24 Slater Mine .................... 32 3W. 3 S. \\'. t, N. W. l, 
25 Sligo Bank .... . .. . .... . .. . . . ... 32 6 \V. 23 S. E. t. 
26 Sligo Mine ..................... 35 4W. 2 

27 Stephens & Woodside Mine ...... 33 5 \V. 4 
{E. i, S. W. t, N. \V. f. 

E. t, N. \V. t, S. W. }. 
28 Thomas Mine .................. 34 6 \V. 17 S. E. t, N. E. t . 
29 Watkins Mine .... • ............. 35 7W. 12 N. W. t, N. E. }. 
30 Williams :.Wine .... . . . . . . . . . . . . . . 35 6 \V . 16 N. t. 

SECOKDARY LIMONITE. 

31 Bunker Bank ...... ' .. . . . ....... 32 3 \\'. 24 K. E. t. 
32 Eddington Mine .......... . ..... 34 3W. 19 s. t. 
33 Swinney, I. N., Land ............ 32 3W. 33 S. E. l, S. E. }. 

REPORTED OCCURREXCES. 

Grogan Land ............ . .. . .. 33 5W. 18 s. w. t, s. w. t. 
Graff-Blackwell Land ........ . ... 35 6 \V. 12 Center X. !, 
Owner unknown ................ 32 4W. 6 N. E. t. 

................ 32 6 \\'. 30 N. E·. t, S. E. }. 

..... . .......... 32 6 \\'. 3:c! S. E. t, S. E. }. 
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DOUGLAS COUNTY. 

The iron ore deposits of this county consist exclusively of second­
ary limonite which occurs in both the boulder and pipe forms. The de­
posits arc confined to the residuum overlying the Jefferson City and 
Roubidoux formations which comprise the major portion of the surface 
rocks. As a general thing these formations outcrop abundantly along 
the stream courses, indicating that the r esiduum is relatively thin as 
compared with that in the southeastern district and that the ore de­
posits are correspondingly shallow. Very little development work has 
been done in this county and, up to January 1st, 1911, no ore liad been 
shipped. However, with the completion of the Kansas City, Ozark, and 
Southern R'y., extending from Mansfield to Ava, the chances for the 
deYclopment of the iron resources are much impt·oved. 

SECOXDARY Lii\IONITE. 
I. ABLE LAND. 

Ow11ed by V. R. Able, Ava, J!o. 

TV. 0, S. E. ~, Sec. 29, T. 25 X., R. 15 IV. 

This prospect, located 120 miles south of Ava, consists of an outcrop of 
secondary limonite which is situated on the point of a low, secondary ridge where 
the surface is thickly strewn with fragments and boulders of ore over an area 85 
feet in diameter. There is apparently a fair depth to the residual materials, 
although dolomite of the Jefferson City formation is exposed along a branch to 
the eastward approximately 25 feet lower in elevation. 

The ore is a secondary limonitc showing pseuclomorphs after marcasite. A few 
scattered, altered sulphide pipes, Yarying from ~ to ~ inch in diameter occur 
in the outcrop. The only silicious material associated with the ore consists of 
scattered fragments of chert which is included in the larger boulders. (H.-19ro.) 

2. ALLEN LAND. 

Owned by J. B. Allen, Ava, Jf o. 

IV. 0, .\'. E. }4, Sec. 4, T. 26 N., R. 15 W. 

On the Allen fa rm five miles northeast of Ava, a belt of residual iron ore, 
100 feet in width and 200 feet in length, crosses the crest of a narrow ridge. 
The deposit occurs high up in the Jefferson City formation and intermingled 
with the fragments of surface ore, is much residual chert. The ore is a second­
ary limonite, pseudomorph after marcasite and is silicious, clue to the presence 
of fragmentary chert and quartz. (H.- 19ro.) 

3. BASHER LAND. 

Owned by Basher Estate, Basher, Mo. 

S. E . . %, S. W. }4, Sec. 29, T. 27 .V., R. 15 W. 

This prospect, located five miles northeast of Ava, consists of an outcrop of 
secondary limonite which is situated on the south point of a low hill 200 yards I 

I 

I 
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west of Basher Post Office. The ore occurs over an area of about one acre within 
which boulders and fragments are prominently exposed. 

The ore shows typical sulphide structures and is somewhat si licious, due to 
the presence of chert and sand. No developments have been made and the 
thickness of the ore body is not known. 

Alwancla, 37':2 miles to the northwest, is the nearest shipping point. (H.-1910.) 

4. BEAZLEY CW. R.) LAND. 

S. W. Y<4, S. W. Y<4, Sec. 1, T. 26 N., R. 12 W. 

Limonitc occurs here, covering an area about one hundred yards square, on 
the point and gradual slope of a spur of a hill. The point bears the largest 
and most numerous fragments. These fragments are usually but a few inches 
across or less. On the slope numerous small particles arc found with a few 
large fragments. The quality of the ore is very fair. The larger masses bear 
ocherous particles. Only scattered fragments of chert, and no bedded rock 
are associated with this deposit. This locality is twelve miles from the K. C., 
Ft. S. & M. Ry. (L.- 1892.) 

5 BROWNING LA~D. 

Owned by C. C. Browning, Ava, Mo. 

E. 0, S. W. Y<4, Sec. 4, T. 26 N., R. 15 TV. 

This prospect, located four miles northeast of Ava, consists of an outcrop 
of secondary limonitc covering an area of approximately three-quarters of an 
acre on the south face of a steep hillside. The horizon is the upper portion of 
the Jefferson City formation and the residuum is apparently of considerable 
thickness. The surface is thickly strewri with fragments and boulders of ore 
which consist chiefly of cellular, secondary Jimonite free from chert or sand, but 
also in part of arborescent limonite enclosing much angular chert. Several 
boulders, consisting almost entirely of yellow ocher, were observed. (H.- 1910.) 

6. HARE LAND. 

Owned by Eveline Hare, Kansas City, Mo. 

N. W. %, N. W. Y<4, Sec. 1, T. 35 N., R. 15 W. 

This prospect, located 12 miles southeast of Ava, consists of an outcrop. of 
secondary limonitc covering an area :275 feet long by :255 feet wide on the crest 
of a secondary ridge. 

The ore shows many pseudomorphs after marcasite and contains a small 
amount of fragmentary chert. It is embedded in a thick mantle of residuum 
which is underlain by the Roubidoux formation. (H.-1910.) 

7. HENSON LAND. 

Owned by fas. Henson, Coldspring, 1v!o. 

N. E. %, N. E. %, Sec. 1, T. 26 N., R. 14 W. 
This prospect, located J:2 miles east of Ava, is situated on the crest of a high 

knoll. No developments have been made. The outcrop, which covers an area 
200 feet in diameter, consists of intermingled boulders of chert and iron ore. The 
ore is secondary Jimonite and contains a large amount of chert. The residuum 
at this place should be of fair thickness, as no outcrops of dolomite or sandstone 
occur in the immediate vicinity. (H.-1910. ) 
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8. HOFFMAN LAND. 

Own;,d by E. Hoffman, Ava, Mo. 

W. 0, S. E. Yi, Sec. 20, T. 26 N., R. 16 W. 

This prospect, located four miles west of Ava, consists of an outcrop o f 
secondary limonite covering an area of about three-quarters of an acre on the 
west point of a hill. Dolomite, of the Jefferson City formation, outcrops on the 
hillsides, indicating that the residuum at this place is not very thick. The ore 
occurs in both the pipe and boulder forms which show a bundant sulphide pseucfo­
morphs. There is also a small amount of cellular limonite which is highly silicious 
due to the presence of sand and fragments of chert. (H.-1910.) 

9. MAPES LAND. 

Ow11ed b:,,i _l/apcs a11d Spurlock, Squires, Mo. 

S. 0, N. E. y.; & N. 0, S. E. %, Sec. 17, T. 25 N., R. 15 W. 

This prospect, located 100 miles south of Ava, consists of an outcrop of 
secondary Jimonite CO\·ering an area 30 to 120 feet wide and 450 feet long on 
the crown of a hill. Dolomite, of the Jefferson City formation, outcrops at 
intervals on the sides of the hill and it is probable that the residuum at this place 
is relatively thin. The ore occurs in the form of fragments and small boulders 
intermingled with residual chert. It is compact to cellular in structure and shows 
the pseudomorphic botryoidal and arborescent forms after the s ulphides. A 
small amount of silica is present in the form of fragments of chert. (H.-1910.) 

IO. )!'CRARY (R. A.) LAKD. 

W. 0, N. W. y.i, Sec. 14, T. 27 N., R. II W. 

Here there is an a rea of perhaps a <1uarter of an acre, which contains bou lders 
and small masses of limoni te. The amount of si lica varies, but the greater portion 
of the ore is only slightly siliceous. The hill upon which the ore occurs is ap­
proximately flat. Chert is found scattered over all portions of the hi ll. (L.-1892.) 

I I. ROBISON LAND. 

Owned by Albert Robison, Squires, Mo. 

S. 0 Lot I, of S. W. K Sec. 19, T. 25 N ., R. 15 IV. 

T his prospect, located II miles south of Ava, consists of an outcrop of 
secondary Jimonite covering an area 100 feet square on the east slope of a ridge. 
\iVithin this area the surface material consists almost entirely of boukkrs and 
fragments of ore. Dolomite is exposed along the bed of the stream 45 feet below 
the ore outcrop, indicating that the residuum is relatively thin. 

The ore occurs chiefly in the form of pipes varying from 1-16 to 3-16 of 
an inch in diameter and forming large clusters. It also occurs as boulders 
exhibiting arborescent and botryoidal forms. A small amount of fragmental quartzite 
associated with the boulder ore is the only form of visible silica. (Il.- 1910.) 

12. TETTRICK (HENR Y) LAND. 

Sec. 25, T. 26 N., R. II W. 

Limonite is found here, near the summit, in the form of small boulder-like 
masses and fragments, scattered over nearly an acre of land. T he ore is quite 
silicious, cementing chert and containing grains of sand. Free chert is found on 
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all portions of the slope. Sandstone is outcropping at the base. 
about fifteen miles from Cabool on the K. C., Ft. S. & M. Ry. 

13. WOOD (D. S.) LAND. 

S. W. J4, Sec. 27, T. 27 N., R. 12 W . 
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This locality is 
(L.- 1892.) 

Herc we have limonite in two localities, separated by little more than a small 
stream. The largest surface showing is on a moderately steep s lope and is about 
one hundred yards long and one hundred and fifty yards wide. The surface 
material within the area is almost wholly brown iron ore. This ore occurs in the 
form of large and small fragments and rough boulders. It is siliceous, si lica 
occurring as chert fragments and small particles, though the percentage of siliceous 
material varies greatly. Small scattered fragments of ore, with fragments of 
chert, are seen further down this slope for a distance of two hundred yards or 
more. Across the branch, perhaps a litt le Jess than three hundred yards from 
the main deposit, at the base of a rather steep slope, and extending up the slope 
for about sixty yards and with a width of for ty or fifty yards, there lies another 
deposit exhibited by heavy boulders of limonite. The ore here is much purer than 
that across the branch, being nearly free from insoluble material. Here again 
chert in large and small blocks is the only immediately associated rock. Limestone 
is exposed about two hundred yards away. This locality is about thirteen miles 
distant from the K. C., Ft. S . & :.vr. Ry. (L.-1892.) 

REPORTBD OCCURRENCES. 

Sec. 28, T. 25 ,V., R. 14 W. 
Sec. 6, T. 26 N., R. 11 W. 
Sec. 3, T. 26 N., R. 12 W. 
Sec. ll, T. 26 N., R. 12 W. 

E. 0, Sec. 34, T. 27 N., R. 12 W. 

FRANKLIN COUNTY. 

Franklin county ranks sixth in the production of iron ore in this 
State, having an accredited output of 147,145 tons. The deposits con­
sist chiefly of the hematites of the filled sinks and secondary limonite, 
with two deposits of red hematite occurring in the Lower Coal Meas­
ures. The distribution and locations of the deposits are shown on the 
accompanying county map. 

Iron mining began in this county in the early 50 's, when, accord­
ing to Dr. Litton, the Moselle or Franklin furnace was built and 
"brown hematite," obtained from the neighboring bills, was smelted. 
There was not much ore mined, however, until after 1870. Since 18!.l!:J, 
shipments have been made each year. Fully half of the total production 
of the· county has come from the Leslie mine which was not opened 

until 1902. 
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I. 

THE IRON ORES. 

IIE1\1ATITES OF THE CARBONIFEROUS. 

KLEINSORDE BANK. 

Ow11ed by Ha1111ah Klei11sorde, Gerald, Mo. 

S. W. 0, N. E. 74, Sec. 8, T. 42 N., R. 3 W. 

This bank is located three miles cast of Gerald and is situated near the head 
of a small ravine draining to the north. Developments consist of 15 small pits, 
several of which show the occurrence of shaly, red hematite characteristic of the 
Pennsylvanian. One pit 10 feet deep showed the following section: 

1 ft. 6 In. 
6 ft. 

8 in. 
2 ft. 

Red surface clay and soil. 
Dark red, soft, fcrruginous sandstone. 
Soft, white sanclstone. 
Soft, rod, shaly hematite. 

The ore, when analyzed, showed 50.08% iron, 13.16% silica, 0.17% Sul., and a 
trace of Phos. The other pits showed ore of a more sandy nature. A ledge of 
Pennsylvanian sandstone outcrops directly above the pits, while in the valley a 
short distance below them is an outcrop of chcrty dolomite of probable Cambrian 
age. (C.-1910.) 

2. SICKENDICK LAND. 

Ow11ed by Wm. Siclzetidick, Gerald, Mo. 

S. E. 74, S. E. 74, Sec. 34, T. 43 N., R. 4 W. 

This property is located 10 miles northwest of Gerald and is situated in an 
open field on a south hill slope. The outcrop consists of fragments of shaly, red 
hematite scattered over an area 40 feet in diameter. One pit, 3 feet deep,, disclosed 
the following section: 

1 foot. 
1 foot. 
1 foot. 

Surface clay and soil. somewhat flinly. 
Shaly, soft, ted hematite (which on a test showed 48% iron). 
Brown and yellow sandstone. beneath which was reported more iron ore. 

Two additional pits within the area of outcrop are reported to have shown 
materials essentially like the above. 

The ore is a soft, laminated, shaly, red hematite of the type common to the 
Pennsylvanian. It lies just above the contact of the Pennsylvanian with the Jeffer­
son City limestone, which outcrops in the bed of a stream one hundred yards to 
the east. (C.-1910.) 

HEMATITES OF THE FILLED SINKS. 

3. BOOTH MINE. 

Ow11ed by J11/ia11 Pickles, M orrellton, Mo. 

N. E. 74, Sec. 27, T. 4r N., R. I W. 

This mine, located four miles southeast of Morrellton, produced 10,000 tons 
of ore prior to 1892. The property has not been visited by a member of this 
Bureau and the present condition of the mine is not known. 
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4. HIBBARD MINE. 

Owned by Hibbard Brothers, St. Clair, Mo. 

S. E. ~, Sec. 3, T. 41 N., R. 1 W. 

This mine, located r~ miles northeast of Morrellton, is situated on the cast 
bank of a broad, shallow ravine. Developments consist of an open pit IIO feet 
long, 85 feet wide and 45 feet deep. The pit is at present nearly filled with water 
and its walls are, for the most part, covered with detrital material. A three foot 
bed of cotton rock exposed near the south end of the pit dips 18° to the north. 
Near the north end of the pit several beds of dolomite stand nearly on edge and 
strike north and south. About 170 feet south of the pit arc exposed a few beds of 
sandstone which dip 2 to 3° toward it. 'vVith these exceptions there is no indications 
of a sink structure at this place. iVIr. Hibbard reports the ore body, which consisted 
of reel and specular hematite, to dip perceptibly to the northwest. At a depth of 
45 feet a strong flow of water was encountered causing the abandonment of the 
mine. (H.-1910.) 

5. IRON HILL MINE. 

Sec. 17, T. 41 N., R. I W. 

This mine, located one mile west of Morrellton, produced 5,000 tons of ore 
prior to 1892. The property has not been visited by a member of this Department 
and the present condition of the mine is not known. 

6. JUDITH SPRING MINE. 

Owned by Julian Picllles, Morrellto11, Mo. 

N. W. y,i, Sec. 18, T. 41 N., R. I W. 

This bank was worked prior to 1887 by the 1\1Iissouri Blast Furnace Company, 
during which time it was connected by spur with the St. Louis and San Francisco 
R'y., half a mile to the north. 

The mine is located on the west bank of a ravine and is at present about 200 

feet in length and ISO feet in width with the west rim about IS feet higher than 
the east. Originally worked to a depth of about 70 feet below the western r im, the 
pit at present is but 40 feet in depth. The walls of the excavation are covered with 
detrital material and nothing could be learned concerning the wall rock. 

A shaft sunk by Mr. Pickles in the northeast corner of the pit shows red 
hematite of good qual ity to a depth of 40 feet below the present floor level. In the 
southeast corner a pit six feet in depth was driven entirely through red paint ore. 
This ore is overlain by decomposed and partly decomposed chert, the beds of 
which dip towards the pit. 

F ifty feet northeast of the pit r im a shaft has recently been sunk to a depth 
of 104 feet. Mr. Pickles states that red ore was encountered between 62 to 79 feet 
below the collar of the shaft. T he ore is immediately overlain by dense, crystalline 
dolomite and underlain by decomposed chert or dolomite. Solid rock was struck 
at the 100 foot level and recent developments are reported to have shown a bed 
of blue, specular ore occurring beneath this ledge. 

In an old shaft 150 feet cast of the pit, horizontally bedded ~andstone and 
slightly cherty dolomite were penetrated from top to bottom and no traces of ore 
were apparent. Fifty feet west of this shaft a more shallow shaft encountered gray 
to reddish dolomite which, :\fr. Pickles states, dipped sharply towards the pit to the 
westward. 

G-16 
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Five hundred feet east of the pit and in the bed of the ravine a drill hole 
was sunk to a depth of 175 feet. The upper 145 feet penetrated clay and sand 
containing boulders, presumably of chert. Between 145 and 175 feet the drill 
penetrated a 30 foot thickness of marcasitc. Immediately northwest of the drill 
hole are several exposures of dolomite standing approximately on edge. Similar 
dolomite with a similar dip has been encountered in two shallow pits northwest 
of these exposures. Several hundred yards to the eastward of the drill hole and 
near the crest of the hill are several exposures of sandstone dipping to the 
westward. (H.-1910.) 

7. LESLIE MINE. 

Ow11ed b3, A'ltg. Remme rt, Leslie, Mo. 

S. E. Y<(, N. W. }',(, Sec. 15, T. 42 N., R. 3 W. 

This mine is located about :20 miles south of Leslie and is connected by a 
narrow gauge railroad to the Chicago, Rock Island and Pacific Railroad at a 
point about two miles west of that town. It is situated at the mouth of a small 
ravine, draining into Big creek, which joins the Bourbeuse r iver one mile to 
the east. 

LESLIE MINE 

CJ Ro,,,b,do..,i,; Sonds.torie 

Ete..,ohor\ opproirn...,ott-ly AT. /// 
I ! ! 

l!'fg. :!:1. 
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Fig. 1. CROSS SECTION OF LESLIE MINE ALONG LINE C-D, Fig. 23. 

B 100 

------z;;;;t-of Or~ BOtl!:f ------------------ -------
.,.-':"--- ror,r,tr ___ ... 

Spece Mined Out 

Fig. 2. LONGITUDINAL SECTION OF THE LESLIE MINE ALONG LINE A-B OF TOPOGRAPHIC SKETCH, FIG. 23. 



FRA~KLJ.N COUNTY. 243 

Geologic Relations :-The adjoining hills are underlain by nearly flat lying 
Roubidoux sandstone which also forms the bed of Big 'Creek and neighboring 
streams. The nearest known exposure of the Gasconade occurs on the Bourbeuse 
river, one mile to the east, and it would appear that the deposit is relatively high 
in the Roubidoux formation. Numerous outliers of Pennsylvanian shale and 
sandstone occur upon the higher ridges in this locality, though none were observed 
in the immediate vicinity of the mine. 

The ore body was opened in r902 and operations have been almost continu­
ous up to the present time. The average daily production, during 1909, was 75 
tons, and the total production, up to Dec. 31st, 1910, approximates 75,000 tons. 

Developments consist of an open pit, 240 feet long, 120 feet wide, and 6o feet 
deep, beyond the limits of which underground workings have been extended 8o 
feet to the north and 50 feet to the west. The accompanying topographic sketch, 
figure :23, shows Lhc position of the mine relative to the surface features; also its 
shape and dimensions. 

Figure I, Plate XXXIV, is a photograph of the west face of the cut, showing a 
pillar of ore and the character of the materials in the overburden. Figure 2, Plate 
XXXIV, shows the limestone in the cap rnck dipping toward the pit. 

The outcrop at this mine was very small and occurred at the extreme south­
east end of Lhe pit where a hog-wallow exposed soft, red hematite. 

The ore body is roughly lense shaped and has an average dip of ro
0 

to the 
northwest. It has been mined for a distance of 320 feet along the dip, and 170 
feet along the strike, and has a maximum thickness of 40 feet. So far as is 
known, it is everywhere underlain by marcasite, the depth of which has not been 
determined. The overburden consists chiefiy of heavy bedded limestone and 
residual clays. 

Figures Nos. J and 2, Plate XXXTIT, show the shape of the ore body and its 
relation to the wall rock, along lines A-B and C-D on the topographic sketch. 

On the east side of the mine, the limestone of the overburden fo rms an over­
hanging wall and appears to cut out the ore in that direction. On the west side 
the ore is cut out by a seam of light colored clay, varying from one to three feet 
in thickness, behind which a wall of soft Roubidoux sandstone was encountered. 
On breaking through the clay into the sandstone, a continuous flow of ground 
water entered the mine. Faulting is indicated at this point by the manner in which 
the limestone beds lie directly opposite those of· sandstone, and that it is normal 
faulting with the down-throw on the limestone side, is indicated by the direction 
of the bade and the upward inclination of the limestone beds nearest the contact. 
The strike of the fault plane is northwest in the direction of the dip of the ore 
body. Its lateral extent is not shown but, judging from the occurrence of 
Roubidoux sandstone in the ravine immediately west of the pit and similar out­
crops on the north and east, the faulting is confined to the immediate vicinity 
of the mine. 

A vertical section of the west face of the open pit, as shown in section C-D, 
is as follows, in descending order : 

8 ft. 
1 n. 
6 ft. sin. 

8 ft. 10 in. 
8 in. 

21 ft. 6 in. 

Clay and soil containing chert and sandstone pebbles. 
Clay without pebbles. 
Limestone in two beds; fine grained silicious; light pea green on fresh frac­

ture but weathers to a light bufl'. 
Limestone in thln brolcen beds; otherwise like the above. 
Shale, white to pea green in color, resulting from decomposition of the lime­

stone. 
Oro, soft red hematite without bedding: containing scattered patches of 

limonite near the upper contact; also numerous small joints tilled with 
white calcite. 
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7 ft. 
10 + ft. 

6 in . 

THE m oN ,ORES. 

Cher t, fresh, green, lncased in light colored cla.y; in an irregular layer ex­
tending across the face . 

Ore; like that above, but containing more calcite in joints. 
:Marca.site. dark colored and soft; forming bott-0m of pit. 

Fig. 24. Hanging Wall Contact, Leslie Mine. Scale 1 ln.=2 ft. 

Limestone 

R e d Ore 

Decomposed 
Chert 

. Hard Chert 

Figure No. 24 shows the character of the contact of the ore with the overlying 
limestone, as exposed at the north end of the underground workings, and repre­
sents the usual succession. The cap rock consists of heavily bedded, fine grained, 
pea green limestone, like that described in the section of the western face of the pit. 
Tt differs both in texture and color from any, so far observed, in the Cambrian, and 
appears to be peculiar to this deposit. When analyzed, it shows 27.28% si lica, 29.46% 
calcium carbonate, 2.0% magne; ium carbonate and 35.87% ferric oxide and alumina. 
The lower surface of this limestone is irregularly rounded and uneven, the line 
o f contact cutting diagonally across the beds. Between the limestone and the or~, 
there is from two inches to two feet of spotted, banded clay enclosing small 
lenses of partly decomposed li mestone like that above and of which it appears to 
be a decomposition product. Below, and in sharp contact with th is clay, occurs 
two feet of soft red hematite having a rougly stratified structure, and consisting 
almost entirely of hematite pseudomorphs after marcasite. Beneath the ore is a 
layer of finely banded clay, enclosing fragments of banded cherts of which it is 
an alteration product . Beneath the banded clays is the main ore body. 

The ore consists almost entire ly of soft, reel hematite. Specular hematite and 
brown ore occur locally, but in Yery srnalJ quantities. The red hematite is, in 
part, coarsely granular with a structure that of a coarsely crystalline limestone. 
Much of it is ocherous and shows the feather and arborescient pseudon1orph 
structures afte,- marcasite. 

The chief impurities are quartz, calcite, and iron sulphide. Quartz is an 
original constituent of the altered sulphides, and occurs in small transparent 
crystals lining cavities in the ore. Calcite occurs chiefly as a secondary mineral, 
cementing fractures and joints in the ore but also with quart z lining cavit ies, in 
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which case it always coats the surface of the quartz. However, the coarsely 
crystalline ore is usually the more calcareous and it is probable that it contains 
some original lime. The sulphide of iron, chiefly as marcasite, occurs abundantly 
underlying the ore and locally in small patches in the ore, but is usually so well 
segregated as to be easily separated in mining. The ore, however, is uniformly 
high in sulphur, due to incomplete alteration of the original sulphides. 

The only waste materials associated with the ore are the occasional lenses of 
chert, mentioned above, and the clay, which separates the ore from the wall rock, 
so that practically the only material to be removed is that in the overburden. 

The ore fates as a low grade, non-bessemcr hematite and is quite remarkable 
for its high percentage of calcium carbonate and sulphur. Iron ranges from 
42 to 47%, and averages about 44%; silica ranges from 4 to 7%; lime from 6.8 
to 12.0%; alu~1ina from J .3 to 2.5%; sulphur from 0.20 to 0.38%; and phosphorus 
is present in quantities varying from 0.066 to 0.100%. 

The following ai:ialyses show the range and average quality of the ore shipped 
during the interval between Jan. rst, r9n, and August rst, 19u: )l°o. 7 represents 
the average of 24 analyses: 

Number. 

1 .. .. ... . . 
2 .. . 
3 . . . . 
4 .. . 
5 .... ... . 
6 ..... • . 
7" . ... 

8. 

J Iron. I Silica. I !~1~. 1 Lime. I Sul- I I "Mois- 1 phur. Phos. ture. 

43.90 4.301 2.50 7.58 . 0.076 7 .00 
42.03 4.60 2.20 8.60 0.260 0 .067 3.8 
41.96 6 .30 2.14 10 . 60 0.261 0. 074 6.0 
44.08 6.60 1.30 8.27 0 .380 0.086 5.0 
46 . 68 5.35 2.52 6.80 0.230 0.066 5.0 
43 . 27 5.60 2.50 7.70. 0.080 8 . 2 
44.491 5.17 2.15 7.94 0.274 0.074 5.31 

SIL VER HOLLOW BANK. 

Owned by lttlian Piclzles, M orrellton, Mo. 

N. E. )4, N. W. )4, Sec. 8, T . 40 N., R. 1 W. 

Mn. 

0.05 
. . . . . . . 

. .. 

. .. 

. ······ 

Mag­
nesia. 

0.65 
. ... . .. 

. ........ 

. .. .. . . 

... . . . . 

(C.-1910.) 

The Silver Hollow bank is situated on a low point of land between Silver 
Hollow on the northwest and a tributary ravine on the northeast. The point 
at the area of outcrop is about JOO yards in width and is, at its highest point, 
about 25 feet above the level of Silver Hollow. The area in which surface ore 
occurs is about 500 feet in length and 225 feet in width. 

The bank was worked on a small scale in 1875 by the Hamilton Iron \Norks, 
who mined ore occurring at and near the surface by means of several trenches, 
the maximum depth of which was about 10 feet. The only work done on the 
property since that time has been confined entirely to prospecting, that work com­
prising two shafts and several open cuts. 

Ore was penetrated in both shafts, one shaft, however, showing a much better 
developed ore body than the other. This shaft is located in the northwestern 
portion of the area in which ore outcrops, and shows the following section: 

Feet. 
26 to 29 
29 to 35 
35 to 41 
41 to 47 
47 to 73 
73 to 81 
81 + 

Yellow ochr e. 
Dirt. 
Red and blue ore. 
Dirt. 
Red ore analyzing 62 %, 
Red ore analyzing 48 % . 
Red ore of good quality. 
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Both the red and blue ore show pseu<lomorphous struch1res after marcasite. 
Twenty feet east of the shaft a ledge of sandstone, dipping sharply to the south­
east, is c.xposed for a short distance. J mmediately northwest of the shaft and on 
the south bank of the tributary ravine a series of shallow pits have been sunk. 
These pits apparently followed a thin ledge of sandstone which is exposed on tlie 
bank of the ravine and which dips gently to the southeastward. Red hematite 
and some copper-stained chert were tak~n from these pits. 

About 40 yards southeast of the shaft described above, a second shaft has 
been recently sunk to a depth of 85 feet. ?vir. Pickles repor ts that ore was encoun­
tered at the 80 foot level. Above that depth occurred day, chert, and sandstone. 

A semi-circular cut has been made facing Silver HoJlow in the southwest 
portion of the area. The cut is from one to ten feet in depth and was dr iven 
through sandstone and light red hematite. At its deepest part a shaft was sunk 
to a depth of 14 feet below the floor of the cut. Red and blue ore is reported to 
have been encountered from top to bottom. The ore contains scattered fragments 
of quartzite. The east wall of the shaft shows ferruginous sandstone apparently 
on edge. Between this cut and the first described shaft,-a distance of about 6o 
_yards,-red hematite is exposed at intervals over the surface . 

.Blocks of sandstone containing irregular scams of iron-cemented sand occur 
sditter<:<l over the southern portion o f the area of outcrop. There is no rim rock 
in evidence from which the late ral extent of the o re could be detern, ined. 

This deposit occurs in the Gasconade formation. I t is locate<l three-quarters 
of a mile south of the ?.'1eramec river. 

9. 

Ore at this bank extends 60 feet below the le\·el of the adjoining streams. 
(H.-19ro.) 

ST. CLAIR MrnE. 

Owned by llibbard and Sons, St. Clair, Mo. 

s. n. Y-i, Sec. 28, T. 42 .v., R. I w. 
This mine is located 20 miles west of St. Clair. According to the Tenth 

Census report, the ore consisted of soft hematite and occasional boulders of 
specular hem-,'ltite interstratified with layers of sandy, chert, an<l brown shale, a!\ 
much contorted. An average sample showed an analysis of 6o.13% iron and 
0.058% Phos. Apparently li ttle development work has been done on this property. 

lO. THUR:\WND 111.:rn. 
N. 0, N. W. ~' Sec. 19, T. 41 .V., R. 1 TV. 

This mine is situated in a rather rough country, with steep, high hills, sepa­
rated by narrow ravines and valleys. The soil is mixed with and in some 
places covered by broken, white cher t. T he surface indications consist of a 
number of large pieces of limonite, and of some small, sharp fragments of a 
very hard and siliceous specular ore. They arc scattered over a surface about 
fifty feet wide and two hundred feet long, over a slight rise of the ground 
extending down the slope of a moderately steep hill. A shaft was sunk here 
years ago in search for copper, and it is said this shaft passed through thi rty­
seven feet o f red iron ore. (S.-r87~t.) 
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SECONDARY LIMONI'l'ES. 

1 r. BARTLE MINE. 

Owned by J. H. Bartle, St. Clair, Mo. 

N. E. 0, N. W. ~, Sec. 20, T. 42 N., R. r E. 

This mine, located three miles northeast of St. Clair, was not visited by a 
member of this Bureau but, according to records submitted by the St. Louis 
lllast Furnace Company, it was operated during 1900 and 1901, producing 150 

tons of o re. The ore is a secondary limonite, shipments of which showed an 
average analysis of 52.64% iron, II .So% silica, and o.o8g% Phos. 

12. BOWLEN BANK 

N. W. ~' Sec. S, T. 41 N., R. 2 E. 

Here there is the follow ing succession of rocks, beginning with the lowest: 
solid and uni form mass of pure, hard, chocolate brown limonite, porous; then 
clayish limonite, with irregular masses of yellow ocher, soft and friable; red 
loam, with green and gray broken chert; then sandstone colored and impregnated 
with oxides o f iron, in disturbed and broken layers; then dry soil with some 
chert. (S.-1872.) 

13. DRAKE MINE. 

Owned by W. F. Drake, Robe1·tr<1ille, Mo. 

N. E. ~, S. E. ~' Sec. 30, T. 42 N., R. 2 E. 

This mine, located six miles southwest of Robertsville, was not vis ited by 
a member of this Bureau, but according to records submitted by the St. Louis 
Blast Furnace Company, it was operated during 1899 and 1900, producing 222 tons 
of ore. The ore is secondary limonite. 

14. IRON HILL BA:;-{K. 

Sec. 17, T. 42 N., R. I E. 

\\'hat is known as the Iron Hill deposit seems to consist of numerous smaller 
cracks and cavities on the surface of the Third 11agncsian limestone, whkh 
cavities arc in part or wholly fi lled with brown limonite and with yellow ocher. 
In the deepest of these cavities we find deposited a loose, coarse-grained and 
ferruginous, thinly stratified sandstone, which has afterwards been broken up 
again and partly destroyed. The point of the cavity is filled with white clay and 
with broken white chert. All the rest of the cavity is nearly filled with l:monite, 
in irregular, botryoidal and stalactitic forms, mixed with yellow ocher and some 
chert. The lower part is most ly ocher; above are fou nd pieces of heavy spar. 
T he thickest and least porous forms of the limonite enclose sometimes a core 
of pyrites. (S.-1872.) 

15. PLETZ :MINE. 

Ow11ed by Henry Wolf, Leslie, Mo. 

N. E . ~' S. W. y.i, Sec. 15, T. 43 N., R. 3 W. 

This mine, located four miles northwest of Leslie, was not visited by a member 
of this Bureau, but, according to records submitted by the St. Louis Blast Furnace 
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Company, it was operated in 1902, producing 171 tons of ore. The ore is secondary 
limonite, shipments of which showed an average analysis of 57.85% iron and 
4.19% silica. 

16. STANTON HILL BANK 

S. W. y,;, N. E. y,;, Sec. 36, T. 41 N., R. 2 W. 

Here there is a circular depression of about fifty feet diameter, in a dark 
colored sandstone which crops out all around, and toward the center grows very 
ferruginous, where it has almost the appearance of crystalline specular ore. The 
only pure ore found is limonite. (S.- 1872.) 

17. WILDY (ISAAC) Ml~E. 

S. W. Y-l, S. W. y,i, Sec. 17, T. 42 .V., R. I E. 

Limonite is dug here from open pits, three to ten feet deep. A number of car 
loads have been shipped to St. Louis. This is said to contain 53 per cent or more 
or iron. A copy of analysis seen by the writer showed 0.15 per cent of phosphorus. 
The deposit is located immediately adjacent to the St. Louis & San Francisco Ry., 
on the north side, and about two miles east of Moselle. Another deposit is exposed 
in the railway cut, about two hundred yards east of vVildy's, which shows very 
plainly the relation of the ore to the magnesian limestones; it occurs in a chimney 
or cavity in these rocks. Blocks of limonitc are found strewn over the surface 
of many other localities of this neighborhood. (N.- 1892.) 



' 



MISSOURI BURBAU OF GEOLOGY AND MINES. VOL. X, 2:-.o SP.RIES, PLATE XXXV. 

~ 
:1--1---+->=-l---liO::::::~~-l--lc-

" 

R . -IW. R.JW. 

FRANKLIN COUNTY 
Scale in Miles 

JI ,J .,. :., 

+ Hemohres of the C.orbonif-erous 
• Hematites ·· Fil led Sinl<s. 
+ Secondary Umonite. (Boulder) 
x Repor-ted Deposits. 

/f . .2W. R.IW. R.,Z£ 



FRANKLIN OOUNTY. 249 

FRANKLIN COUNTY. 

HEMATITES OF THE CARBONIFEROUS. 

No. Name of Mine or Owner. Twp. R. Sec. Fractional. 
1 Kleinsordc, H., Bank............ 42 3 W. 8 S. vV. l, N. E. }. 
2 Sickendick, Wm., Land.. ... 43 4 W. 34 S. E. l, S. E. t. 

HEMATITES OF THE FILLED SINKS. 

3 Booth Mine .... . .... . .... . ..... 41 lW. 27 N. E. t. 
4 Hibbard lVline ....... . .... . ..... 41 lW. 3 S. E. i· 
5 Iron Hill Mine ... 41 1 vV. 17 

6 Judith Spring Mine . . . .... . ..... 41 lW. 18 N. W.}. 

7 Leslie Mine .... . ........... . ... 42 3W. 15 S. E. i, N. W. f. 
8 Silver Hollow :Vline ....... . ..... 40 1 w. 8 N. E. {, N. W. }. 

9 St. Clair :Vline .. . ..... . .. . . . .... 42 1 w. 2.S S. E. }. 

10 Thurmond Mine .... 41 1 w. 19 N. t, N. W. t. 

SECONDARY LIMONITE. 

11 Bartle, J. H., Mine .. .... . ... . . .. 42 1 E. 20 N. E. t, N. W. }. 

12 Bowlen Bank ................... 41 2 E. 5 N. W.f. 

13 Drake, W. F., Mine ....... . ..... 42 2 E. 30 N. E. t, S. E. t. 
14 Iron Hill Bank ..... .. ... . ...... 42 1 E. 17 

15 Pletz, F., Mine ...... . . . ........ 43 3W. 15 N. E. t, S. W. }. 

16 Stanton Hill Bank ...... . ....... 41 2W. 36 S. W. t, N. E. t. 
17 Wildy, Isaac, Mine ............ . . 42 1 E. 17 s. w. t. s. w. t• 

REPORTED OCCURRENCES. 

Anaconda Tract .... .. .......... 41 1 w. 16 
Gordeke, Chas ........ . . ... ..... 43 4W. 35 N. E. l, S. E. }. 

Temme, August ...... . ..... . . .. 42 3W. 1 N. E. t, N. W. t. 
Owner unknown .. . . .... . .... . .. 40 1 E. 11 W.t. 

40 1 E. 12 S. E. l. . . . . . . . . . .. . . . . . .. 
. . . . . . . .. . . .. . . . 43 4W. 23 N. t . 
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GREENE COUNTY. 

Greene county ranks eleventh in the production of iron ore, having 
an accredited output of 19,150 tons. '£he deposits consist of both sec­
ondary and primary limonite, the relative abundance, distribution, and 
locations of which arc shown on the accompanying map of the Southwest 
Limonite District, p. 254:. 

Iron mining began in this county in 1903, since which time ship­
ments have been made each year. Of the total production, 4,382 tons 
were secondary, and 14,768 tons primary limonite. 

SECONDARY LIMONITE. 
I. HELM MINE. 

Owned by Henry and A. TV. Graham. 

N. % Sec. 26, T. 29 N., R. 24 W . 

T his mine, located 4% miles south of Bois D'Arc, is situated on the west fact 
of a low hi ll. lt is composed of two cuts, one of which is 120 feet long, 12 to 
40 feet wide, and has a maximum depth of 10 feet, while the other is rso feet 
long, 30 to 40 feet wide, and has a maximum depth of 12 feet. 

The ore consists entirely o f secondary limonite, which shows excellent pseudo­
morphs after marcasite. Near the top of the face it occurs as boulders embedded 
in red clay, while near the bottom the ore apparently occurs cementing chert 
conglomerate. 

During the years 1904 to 1907, inclusive, this mine produced 3370 tons of ore, 
12 shipments of which averaged 56.28% iron, 5.63% silica, 0.160% Phos., 0.26% M n., 
and 4.00% moisture. 

In a field about 150 feet northwest of the Helm mine occurs 'Considerable float 
ore consisting of fibrous goethite. No attempt has been made to determine the 
extent of this deposit. (II.-1910.) 

2. JENNINGS (R. H.) BANK 

Owned by R. ll. Jennings, Cave Spring, 11,fo. 

N. W. JI,(, ·N. E. JI,(, Sec. 9, T. 30 N., R. 23 W. 

This property is located one mile cast of Pearl. Prospecting has been con­
ducted over the entire quarter section. The chief outcrops occur near the Jen­
nings residence and in a field about 400 yards south of the house. At both places 
boulders of brown ore are thickly strewn over an acre or more of ground. About 
roo yards west of the house a pit shows the subsoil to contain a large amount 
of small fragmental ore. 

The ore is secondary limonite, a portion of which consists of altered sulphide­
pipe ore. It contains little or no chert. Several small pits in the field, south of 
the Jennings house, show the subsoil to contain much fragmental o re wbich could 
be recovered by washing. (H.-19ro.) 
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3. POLLACK MINE. 

Owned by C. Pollack, Cave Spri11g, Mo. 

S. E. y,i, S. E. y,i, Sec. 4, T. 30 N., R. 23 W . 

This mine, located 15-'2 miles east of Pearl, consists of several open pits which 
have a maximum depth of eight feet. Brown ore outcrops over an area of about 
three acres in the vicinity of the pits, the walls of which show a large amount of 
fragmental ore embedded in clay. • 

The ore is secondary limonite, showing excellent pseudomorphs after both 
pyrite and marca~ite. It contains little or not chert and no unaltered sulphide was 
encountered. 

One hundred tons of ore ha"e 
analysis shows 56.25% iron, 5.99% 
moisture. 

been shipped from this deposit. An a,·eragc 
silica, o.o63% Phos., 0.177% Mn., anrl 3.83% 

(H.-1910.) 

PRIMARY LIMONITE. 

4. BAYLISS LAND. 

Owned by Wm. Bayliss, Republic, Mo. 

W. 0, S. W. y,i, Sec. 16, T. 28 N., R. 23 W. 

This prospect, located one mile northeast of Republic, is situated in a field 
immediately south of the St. Louis and San Francisco R'y. The outcrop is confined 
to an area of about half an acre and consists of small fragments of goethite. An 
old open cut, now nearly filled, shows fragments of ore embedded in clay to a 
depth of four feet. 

The ore is typical, fibrous goethite and is quite free from chert. No attempt 
has been made to determine its depth. 

The deposit is apparently on the northern edge of an area underlain by Penn­
sylvanian sediments which arc exposed in a shaft a quarter of a mile to the 
south. (H.-r9ro.) 

5. CLUTTER MINE. 

Ow11ed by J. E . Clutter, Willard, Jfo. 

N. E. Y.i, Sec. 23, T. 30 N., R. 23 W. 

This mine, located three-quarters of a mile north of \Villard, consists of a pit 
35 feet long, 10 feet wide, and 8 feet deep, the walls of which show a nearly solid 
mass of ore embedded in red clay. 

The ore is fibrous goctbite occurring for the most part as "bombs" and small 
fragments. It is quite free from impurities. There has been produced about 
one car load of ore which remains in stock at the mine. The surface showing is 
very light and is confined to the immediate vicinity of the pit. An analysis shows 
47.65% iron, 13-40% silica, 0-450% Phos., r.67% )In., and 4.00% moisture. 

(H.-19t0.) 

6. JACKSON BANK. 

Ow11ed by Geo. Jackson, Republic, Mo. 

N. E. y,i, S. E. y,i and S. W. y,i, S. E. ~, Sec. II, T. 28 N., R . 24 W. 

This property, located three miles northwest of Republic, has been opened 
by two 8-foot pits which show a nearly solid mass o f. fragmental brown ore 
embedded in red clay. 
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The ore is fibrous goethite containing but little chert, many of the massive 
boulders being particularly free from impurities. Boulders and fragments of 
goethite, intermingled with fragments of chert, are thickly strewn over an area 
of several acres in the vicinity of the workings. 

On the northeast quarter of the same quarter-section, boulders and fragments 
of goethite occur scattered over an a rea of about 40 acres. A few shallow cuts 
expose much ore immediately beneath the surface. The ore is similar to that 
occur ring in the S. W. ~, S. E. ~ of this section and at the Jackson mine half 
a mile cast. (H.-1910) 

7. JACKSON :\IIKE. 

Ow11ed by John Jackson, Republic, Mo. 

N . TV. ~, S. E. ~, Sec. 12, T. 28 N., R. 24 W. 

This mine, located 2~ miles northwest of Republic, has been opened by two 
cuts situated in an open field. T he larger cut is 140 feet long, 15 feet deep, and 
from 20 to 6o feet wide. The east, north, and a portion of the west walls expose 
broken layers of chert overlain by a variable thickness of clay which contains 
small fragments of ore, locally termed ''$hot ore." The layers of chert exposed 
on the east and wesl dip precipitously into the cut while those on the north dip 
away from it. The south wall is composed of day containing fragments of ore 
and chert. The smaller cut is 90 by 35 feet and is reported to have been worked 
to a depth of 14 feet. At the time it was visited it was filled with water. 

Two hundred feet west and southwest of these cuts are several shallow pits 
which show fragments of ore and chert embedded in clay. The surface exposure 
in the vicinity is not extensive. 

The ore on this property consists of fibro us gocthite and is quite free from 
impurities. Some of the larger boulders contain fragments of undecomposed 
chert, but these are not numerous. It occurred as fragments embedded in red 
clay and is also reported to have formed layers bclween the chert noted above. 
A small amount of "bomb" ore is also reported to haYe been mined. 

D uring the years 1905, r9o6, and 1907, this mine produced 7882 tons o f ore, 
eleven shipments of which gave a\·erage returns of 51.03% iron, 10.97% silica, 
0.279% Phos., 0.51% :\In. and 5.00% moisture. (H.-19ro.) 

8 NOBLE MINE. 

Owned by F . • l!. Haynie, Bois D'Arc, Mo. 

S. ~, N. E. ~, Sec. 1, T. 29 N., R. 24 W. 

T his deposit, located a quarter of a mile cast of Bois D'Arc, has been mined 
by several openings which are scattered over an area of about one acre. The 
largest opening is a cut 45 feet in diameter and about 15 feet deep, on the dump 
of which arc many tons of good wash dirt. The smaller openings expose frag­
ments and boulders of ore embedded in clay to a depth of several feet. 

The ore consists of dense limonite and fibrous goethite. The major portion 
of it occurs as small fragments of what were originally "bombs" and can be 
r ecovered only by washing. Boulders and fragments of ore occur scattered over 
the surface in the immediate vicinity of the several openings. 

This mine was opened during 1907. Three shipments, totaling 206 tons, 
averaged 51.71% iron, 8.53% silica, 0.238% Phos., o.86% Mn., and 4.00% 
moisture. (H.-1910.) 
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9. STUDLEY MINE. 

Owned by James Studley, Brookli11e, Mo. 

S. E. y.i, Sec. 4, T. 28 N ., R. 23 W. 

This mine, located two miles southwest of Brookline, is situated on the west 
bank of a wide, shallow ravine. It consists of two open cuts, the northern and 
larger of which is 6o feet long, 20 feet wide, and 12 feet deep. The walls of the 
cut arc badly caved and ore is exposed at but one or two points. Sandy shale 
and coarse grained sandstone, apparently of Pennsylvanian age, were encountered 
in mining. The smaller pit, which has a diameter of 15 feet and a depth of 12 feet 
exposes boulders and fragments of good ore and some very cherty ore embedded 
in red clay. A few boulders of coarse grained sandstone were also encountered in 
this pit. Over a space of about 85 feet between the two pits the surface is covered 
by small fragments of ore of the primary type consisting in part of fibrous 
goethite and in part of amorphous limonite. 

During 1905 and 1907 this mine produced II2 tons, two shipments of which 
a\·eraged 50.82% iron, 11.46% silica, 0.172% Phos. o.66% Mn., and 6.00% 
moisture. (H.-1910) 

IO. WELSH MINE. 

Owned by J. H. Bean a11d II. Suckow. 

N. 0, N. W. ;i, Sec. 6, T. 29 N., R. 23 W. 

This mine, located 10 miles northeast of Bois D'Arc, consists of a partly 
filled open cut 35 feet long, 30 feet wide, and 15 feet deep, the bottom of which 
is reported to ,be in good ore. 

The ore is a porous, irregularly banded limonite and fibrous goethite. It 
carries very little chert and occurred as small boulders embedded in clay. The 
outcrop at this place consists of fragments of ore strewn over an area of about 
one acre. 

A quarter of a mile farther south, near the \Vclsh residence, are several 
small pits which expose simila r ore, although the surface outcrop is small. The 
ore, however, is much more cherty than that at the pit descr ibed above. In the 
county road, immediately west of the house, occurs scattered fragments of 
goethite intermingled with boulders of sandstone. 

During 1904 this mine produced 61 tons of ore which ga,·e 
iron and 7.90% silica. 

returns of 54.29% 
(H.- 1910.) 
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SOUTHWEST LIMON ITE. DISTRICT. 

CHRISTIAN COUNTY. 

PRIMARY LIMONITE. 

No. Name of Mine or Owner. Twp. N. R. 
1 Angus, Thos., Mine. . . . . . . . . . . . . 27 23 W. 
2 Arnt Mine..................... 27 24 \V. 
3 Frisco Mine... . . . . . . . . . . . . . . . . . 27 24 W. 

GREENE COUNTY. 

Sec. Fractional. 
18 E. !, S. W. i. 
24 S. E. t, S. E. t. 
4 Center. 

SECONDARY LIMONITE. 

No. Name of Mine or Owner. Twp.N. R. Sec. Fractional. 
1 Helm Mine ......... .. ..... .... 29 24W. 26 N. !. 
2 Jennings, R. H., Bank ........... 30 23W. 9 N. W. t, N. E. t. 
3 Pollack, C., Mine ............... 30 23W. 4 S. E. l, S. E. t. 

PRIMARY LIMONITE. 

4 Bayliss Land ....... . ........... 28 23W. 16 w. !, s. w. t . 
5 Clutter Mine ................... 30 23W. 23 N. E. t. 
6 Jackson, Geo., Bank ........ . ... 28 24\V. 11 {S. W. t, S. E. f. 

N. E. t, S. E. t. 
7 Jackson, John, Bank ..... . ...... 28 24W. 12 N. \V. t, S. E. }. 
8 Noble Mine ........... . ........ 29 24\V. 1 S. !, N. E. t. 
9 Studley, Jos., Mine ............. 28 23W. 4 S. W. l, S. E. t. 

10 Welsh Mine .................... 29 23W. 6 N. !, N. W. }. 

POLK COUNTY. 

SECONDARY LIMONITE. 

No. Name of Mine or Owner. Twp. N. R. 
1 Akard, J. P., Land... ........... 33 24 W. 
2 Henney Land. . . . . . . . . . . . . . . . . . 32 24 \V. 

Sec. Fractional. 
5 S. W. t, N. E. f. 

35 N. W. t, N. W. t. 

REPORTED OCCURREKCE. 

Cable Land. . . . . . . . . . . . . . . . . . . . 32 24 W. 27 S. E. t. 
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HENRY OOUNTY. 

HENRY COUNTY. 

11El\IAT1TES OF THE CARBONIFEROUS. 

BROWN BANK. 

Sec. 25, T. 43 N., R. 25 W. 

255 

This bank is situated on the dividing ridge between Osage and Grand rivers. 
Red, earthy hematite, partly changed into brown and yellow limonite, is found 
on the surface here over a very large area, associated with fcrruginons sand­
stone. (S.-t872.) 

2. BROWNINGTON BANK. 

Sec. 20, T. 41 N., R. 25 W. 

This bank is located one mile east of Brownington. At first sight this deposit 
looks very promising but an examination of the ore shows it to be very siliceous. 
Several holes haYe been dug five to ten feet in depth but no change in the quality 
of ore was found. Exposures of highly ferruginous sandstone occur in many 
localities in this portion of Henry county. (N.-1892.) 

PRI1\IARY Lil\IO~ITE. 

3. CLINTO:-.r DEPOSIT. 

City of Clinton. T. 4r N., R. 24 W. 

This deposit, located in Clinton, is situated on the brow of a hill which is 
capped by ferruginous sandstone and shale of Pennsylvanian age. The ore is 
"bog iron" and contains very little sand, but considerable clay. It occurs in a 
lenticular mass with a maximum thickness of four feet, thinning rapidly towards 
the edges, as though formed in a small basin shaped pool. (N.-1892.) 

HOWELL COUNTY. 

Howell county ranks seventh in the production of iron ore, having 
shipped a total of 91,684 tons. The iron ore deposits are exclusively 
secondary limonitc, the distribution and locations of which are shown 
on the accompanying county map. 'rhe ore occurs chiefly in the boulder, 
but in part in the pipe form. It is confined to the residuum which in 
this county has a great thickness, the underlying Jefferson City and 
Roubidoux formations. outcropping only along the main streams. The 
great thickness of the residuum at the Kingsbury mine is indicated by 
a well which penetrated 200 feet of residual material without encounter­
ing the underlying rock formation. 

Mining operations began in 1889 and with the exception of the 
· period between 1893 and 1902, shipments have been made each year. 

Although seven mines have been opened, all but a few thousand tons 
of the total production was derived from the Carson and Kingsbury 
mines. 
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SECOND.<\.RY LIMONITE. 

I. ANDERSON MINE. 

N . E. %, Sec. 23, T. 24 N ., R. 8 W . 

This mine, located two miles east of \Nest Plains, is situated near the south 
base of a long, gentle slope. Developments consist of a pit 13:2 feet long and 81 
feet wide having a present depth of :25 feet. The ore occurred here as boulders 
and fragments embedded in stratified clay, similar to the occurrence of the ore at 
the Kingsbury mine. T he mine occurs on the southern edge of an a rea underlain 
by Tertiary pebbles. 

T he ore is secondary limonite containing very little chert or other impurities. 
A small amount of unaltered sulphide ore is in evidence on the dump, but this 
form of ore was apparently present in very small amount. 

Several hundred tons of good wash ore occur in the clump of this mine and 
much ore o f similar character is exposed at several places in the walls of the pit. 
There is no available water supply in the immediate vicinity except such as could 
be obtained from a deep well. It is reported that the bot tom of the pit was still 
in ore when operations ceased, but this statement could not be ver ified at the time 
of a recent visit, owing to the caved condition of the mine. 

This mine was operated during 1904, 1905, and 19o6, producing 4,687 tons of 
ore. Shipments show an average a nalysis of 55.72% iron, 6.66% silica, O.II3% 
Phos., o.o6% J\In., and 3.00% moisture. (H.- 1910.) 

2. CARSON }1INE.* 

Owued by D. Carson, West Plai11s, Mo. 

E. %, Sec. 35, T. 24 N., R. 8 W . 

This mine, located two miles southeast o f \Nest P lains, is situated 011 the 
nor thwest slope of a gentle hillside. It was opened in 188g and, up to date, Jan. 
1st, 19u, has produced a total of 6r,754 tons. Developments consist of three 
irregular pits occurring at different elevations on the hi llside and ranging from 
200 to 400 feet in diameter a nd from 20 to 40 feet in depth. ·with the exception 
of one or two places, the faces of the openings show very little ore wh ich 
probably accounts for the cessation of mining operations. 

T he ore is secondary limonite showing many pseudomorphs a fter marcasite 
and occurs in thin plates and boulders disseminated through a red, cherty clay. 
Tt became more sulphurous with depth for which reason deeper mining has not 
been attempted, though more o re is repor ted to occur in the bottom of the cuts. 

An average of 33 analyses of shipments made dur ing 1904 to 1909 inclusive, 
showed 53.83% iron, 9.85% silica, o.u5% Phos., 0. 1:24% Mn., and 5.30% 
moisture. (C.-1910.) 

3. F RUITVILLE BA)l'K NO. r. 

Owned by Fmitville Farms Company, Fr"itville, Mo. 

N. E . %, Sec. 12, T. 22 N., R. 8 W . 

This prospect, located fi ve miles southwest of Brandsville, consists of an out­
crop of secondary Iimonite, in the form of boulders a nd fragments which a re 

*For a detailed description of this mine, as It existed in 1892, see Iron Ore R eport of 
1892, {). 165. 
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thickly strewn over an area of approximately three-quarters of an acre. Develop­
ments consist of two 3-foot pi ts which encountered ore throughout their depth. 

The ore shows many sulphi<lc pseudomorphs and is slightly si licious due to 
the presence of small quanti ties of chert. Yo rock outcrops occur in the vicinity 
and it is evident th<1 t the area is co\'ered by a heavy mantle of residual 
material. (TT.-r9TO.) 

4. FRUITVILLE BA~K NO. 2. 

N. TV. ;!4, Sec. 7, T . 22 N ., R. 7 TV. 

This prospect, located six miles west of Koshkonong, consists of an outcrop 
of secondary limonite in the form of boulders and fragments which are scattered 
over an area of about one-third of an acre on the east bank of a small stream. 
Developments consist of two shallow pits which disclose ore lo a depth o f th ree 
feet. Silica, in the form of chert fragments, is abundant. A large part o f the 
ore body shows considerable unaltered marcasite. T he silicious and sulphurous 
nature of the ore th reatens its market ,·alue. (H.-r9ro.) 

5. FRUlTVILLE BANK NO. 3. 

N. E. ;!4, Sec. 30, T. 23 N ., R. 7 W. 

This prospect, located about five miles west of Brandsville, consists of an 
outcrop of secondary limonite in the form of boulders which comprise about half 
of the smface material ove1· an area 100 feet square. 

The ore is high ly pseu<lomorphous af ter the sulphide, 
silica other than an occasional fragment of chert. 

and carries very li ttle 
(H.-r9ro.) 

6. FRUTTVILLE BANK NO. 4. 

N. IV. ;!4, Sec. II, T. 22 N., R. 8 TV. 

This prospect, located six miles ,,·est of Koshkonong, consists of an outcrop 
of small fragments o f secondary limonite completely covering an area 50 feet 
wide by roo feet long situated on the crest of a low ridge. The ore is compact, 
dark bro\\'n Jimonite, containing very little chert. The adjoining area is covered 
by a thick mantle of residua l material. (TJ.-r9ro.) 

7. GlUIOUR :MINE. 

Owued b'y J. T. Gilmour, Po111011a, Mo. 

N. W. ;4, S. W. ;4, Sec. 32, T. 26 ,'If., R. 9 W. 

This mine, located four miles northwest of Pomona, was not visited by a 
member of this Bureau but, according to records submitted by the St. Louis Blast 
Furnace Company, it was operated in r903, producing 95 tons of ore. T he ore 
is secondary limonite, shipments of which show an average analysis of 57.09% 
iron, 54+% silica, and 0.105% Phos. 

8. GODSEY (D.) LA~D. 

Sec. 26, T. 27 N., R. 9 TV. 

Stalactitic or pipe ore is found here in fragments o f various sizes, scattered 
over an area of several square yards. The ore occurs on the slope of a hill the 
sur face o f which shows many blocks of sandstone and some chert. Herc a shallow 
hole has been dug and some pieces with a sandy clay were taken out. (L.-1892.) 

G-17 



258 THE IRON ORES. 

9. HARDEN BANK. 

Owned by J. C. Ha.rden, Bal,ersfi.eld, Mo. 

S. W. y,i, Sec. 19, T. 22 N., R . 10 W. 

This prospect, located six miles southwest of Amy P. 0., consists of an out­
crop of secondary Jimonite in the fo rm of loose boulders and fragments occurring 
abundantly over an area of two acres situated on a west slope of a hill. Develop­
ments consist of three 50 foot pits which arc repor ted to show fragments of 
limonite embedded in cherty clay throughout their depth. 

The ore varies in texture from compact to slightly porous and occasionally 
contains small quantities of unaltered marcasite. It is, in part, slightly si licious 
due to small admixtures of chert. 

\iVcst Plains, 19 miles to the northeast, is the nearest shipping point. (B.-19ro.) 

IO. HOUSE BANK 

Owned by Ja111es House, Grim.met, J!o. 

N. W. Y-i, Sec. 5, T. 24 N., R. 9 W. 

This property, located four miles southwest of Pomona, bears an outcrop 
of secondary limonite which is situated on the crest of a broad, low hill in an 
area of gentle topography. The outcrop co,·ers an area 450 feet long by 300 feet 
wide, within which fragmen ts of ore constitute practically all the surface material. 
Several shallow pits show excellent wash dirt. 

The major portion of the ore is compact and shows many sulphide pseudo­
morphs. There is also some banded, cellular ore, which is slightly silicious, Jne 
to inclusions of fragments of chert. A typical sample, when analyzed, showed 
56.70% iron, and 4.70% insoluble material. (H.-1910.) 

I I. KIXGSBURY BAXK 

Owned b3• J. C. Ki11gsb11ry, West Plains, Mo. 

N. 0, Sec. 7, T. 22 1V., R. 8 W. 

This prospect, located nine miles south of \Vest Plains, is situatd on the 
point of a low hil l. The outcrop consists of boul<lers and fragments of secondary 
limonite, thickly strewn over an area of several acres. It has been developed by 
15 test pits, the deepest of which is 15 feet. Thirteen of these pits show through­
out their depth small bou lders of ore embedded in red clay; the other two show 
no ore. 

The ore is of good quality, containing no sand and only a small amount of 
chert. One pit, near the center of the area, encountered ore containing unaltered 
marcasite. The surrounding area is em·elopecl in a comparatively heavy mantle 
of residual materials. (H.-1910.) 

I2. KINGSBURY :MINE. 

Owned by J. C. Kingsbnry, West Plains, Mo. 

N. E. 0, N. E. y,i, Sec. 23, T. 23 N., R. 8 W. 

T his mine, located five miles south of \,Vest P lains, is situated at the head 
of a small ravine in an area of gentle topography. The outcrop covered an area 
of one acre, the surface of which was densely covered with boulders of iron ore. 
Developments consist of an open pit 150 feet long, 90 feet wide, and 70 feet deep, 
from which about 16,500 tons of ore have been mined and shipped. 
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The ore is a secondary limonite o f excellent quality, carrying no visible si lica 
other than a few fragments of chert. It occurs as fragments and boulders 
embedded in semi-stratified, residual clay which has suffered much disturbance 
through slumping. At the 35 foot level, about 60 tons of unaltered iron sulphide 
was encountered, but subsequent mining, below this level, has cleveloped o re low 
in sulphur. 

A well sunk to a depth of 200 feet, at a point 6o feet nor thwest of the pit, 
penetrated residual materials throughout its depth. The depth to which the iron 
ore extends, however, has not been determined. 

T his mine was opened in 1908 and has been operated almost continuously up to 
the present t ime, the total production to Jan. ISL, 19rr, being 15,015 tons. The ore 
is mined by hand and hoisted to the surface by means o f a derrick and bucket, 
from which it is loaded on small cars and transpor ted to a log washer located just 
nor thwest of the pit. The washed product is hauled a distance of 30 miles by 
narrow gauge tram to the St. Louis and San Francisco R'y. 

The average of the analyses of six cars of boulder ore shipped during 1908, 
ran 55.35% iron, 7.02% silica, 0.179% Phos., 0.126% Mn., and 3.00% moisture. 

The anragc analysis of 10 cars of boulder and wash ore, mixed. shipped 
during 1909 and 19co, showed 53.49% iron, 9.04% silica, 0.159% Phos., and 3.5% 
moisture. ( TT.-1910.) 

13. uvrnGSTON MINE );Q. T. 

Ow11ed by A. I-I. Livingston, West Plains, ,'\!Io. 

N. E. %, N. E. 0, Sec. 6, T. 25 N., R. 9 W. 

This mine, located three miles west of Pomona, is situated on the point of a 
low hill. Developments consist of three large pits, one shaft, and several shallow 
test pits. The largest pit is situated near the eastern edge of the area and is 105 
feet long, 50 to 75 feet wide, and about 12 feet deep. The two smaller pits, which 
are 33 feet apar t, arc situated a few yards southwest of the larger one. One is 
70 feet long and 45 feet wide, and the other 70 feet long and 30 feet wide 

The ore at this mine occurred in the fo rm of a broken ledge, with residual 
clay and chert above and below it. In the largest pit the ore face showed the 
following descending section: 

Feer. Inches. 
2 O IIarcl, pseudomorphous ore. 
1 6 Chert. 
O 8 Denso, silicious lirnonite. 

The ledge outcropped a long the south edge of the pit and dipped gently to 
the northward. A shaft sunk 20 feet south of the pit, to a depth of 6o feet, 
encountered dolomite at 40 feet, but no ore. Between the largest pit and the two 
smaller ones, the ore occurred as residual boulders. At the site of the smaller 
pits, t he ore ledge formed a sharp ant icline, occurring at the surface between the 
pits and dipping sharply either way into the two exca,·ations. Herc the ledge was 
followed to a depth of 20 feet. 

The limonitc, compr ising the upper two feet of the ore ledge, is of excellent 
quality, containing little or no si lica, and very litt le sulphur. The .ore of the lower 
eight inches, occurring beneath the chert, is silicious and has the appearance of 
replaced chert. 

Numerous test pits have been sunk in the vicini ty of the pits in expectation 
of encountering the ore ledge, but apparently the attempts have proven fruitless. 
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A sink hole, 175 feel in diameter and 15 feet deep, occurs 120 feet south of the two 
small pits. 

One thousand tons of ore have been produced fro111 this mme. The ore was 
hauled by wagon to Pomona. (H.-19ro.) 

14. LIVTNGSTON MINE NO. 2 . 

Owned b31 A . II. Uvinisto11, /Vest Plains, Mo. 

S. E. XI, Sec. 3r, T. 26 N., R. 9 TV. 

This mine, located three miles west o f Pomona, is situated on the cast fare 
of a gently sloping hill. I t consists o f a cut 50 feet long, 12 feet wide, and 10 

feet deep, from which about 50 tons of ore have been taken. The ore al this place 
consis ts of soft, earthy limonitc. 

Several shallow pits. which were sunk about 100 yarcls northeast of the cut, 
also disclosed considerable ore. The ore is a good quality o f secondary limonite 
and occurs as fragments and boulders embedded in cherly clay. A few <;cattcred 
boulders of pipe ore occur in the immediate vicinity of the pits. (H.-r9ro.) 

PEARSON J\.IIXE. 

S. W. ;i, Sec. 23, T. 26 ,V., R. 9 W. 

This mine, located two miles north of Pomona, is situated on the crest of a 
low ridge. Developments consist of a pit 90 feet by 75 feet by rs feel deep, and a 
shaft 40 feet deep localed 55 feet east of the pit. Little or no ore was encountered 
in the shaft. 

The ore is secondary limonite and occurred embeclclecl in red clay. A small 
amount of strnti11ed clay, similar to that at the Kingsbury and Anderson mines, is 
exposed in the pit but apparently carries no ore. The ore contains a small amount 
of chert hut no unaltered sulphide was observed. 

Small fragments of ore occur thickly strewn over an area of about an acre 
around the pit. Except for the one shaft, the surrounc"ng area has not been 
prospected. The dumps of the mine consist of small fragments of ore and clay, 
the ore being present in sufficit•nt amount to make a good wash dirt. A deep 
welJ, howe,·er, would be required for the necessary water supply. 

Several hundred tons of ore ha,·e been shipped from this mine. 
by wagon to Pomona. 

16. RED RANCH BANK. 

Owned by the Red Ranch Company. 

1v'. E. 0, Sec. 26, T. 22 N., R. 8 W. 

It was haul('d 
(H.-19rn.) 

This prospect, located seYen miles southwest of Koshkonong, consists of an 
outcrop of secondary limonite covering an area of about one acre which is situated 
at the head of a small drainage system in a Rat, upland area. Developments consist 
of two shallow pits which show a nearly solid mass of ore to a depth of five feet. 

The ore is a compact to slightly cellular limonitc of good quality and, except 
for a small amount of chert, carries no visible silica. (H.-1910.) 

17. ·wooD MINE. 

Owned by William Wood, Po111011a, Mo. 

N. W. ;i, N. W. 0, Sec. 9, T . 25 N ., R. 9 W. 

This mine, located two miles west o f Pomona, was not visited by a member of 
this Bureau, but, according to records submitted by the St. Louis Blast Furnace 

• 
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Company, it ,,·as operated during 1902 and 1903, producing 91 tons of ore. The 
ore is secondary limonite, shipments of which showed an average analysis of 
50.8-1% iron, 10.20% si lica, an<l 0.137% Phos. 

HOWELL COUNTY. 

SECONDARY LI'.\10.\llTE. 

No. Name of J\tline or Owner. Twp.N. R . Sec. Fractional. 
1 Anderson i\Tine ... . 2.1 8 \V. 23 N. E. t· 
2 Carson !\line ...... ............. 21 8 \\°. 3.5 E. !-
3 Fruitville Bank No. 1 .. 22 8 \V. 12 ~- E. !. 
4 Fruitville Bank Ko. 2. ..... ... . 22 7 \\'. 7 x. \\'. t. 
. 'i Fruitville Bank No. 3 .... .. ..... 23 7 \\" . 30 X. E. ! . 
6 Fruitville Bank No. 4 ...... 22 8 \V. 11 N. \V. }. 
7 Gilmour, J. T., ]\·line .. 26 9 \V. 32 N. \V. t, S. \V. t. 
8 Godsey, D., Land. 27 9 \V. 2G 
!) Harden, J. G., Bank ... ......... 22 10\\'. 19 s. \\'. 1. 

10 House, James, Bank ............. 24 9 \\'. 5 ?\. \\'. !-
11 Kingsbury, J. C., Bank .......... 22 8 \\'. 7 :N. {. 
12 Kingsbury, J. C., :\1 inc ... . 2a 8 \\'. 2;~ N. E. t, N. E. l-
13 Livingston, A. TT., l\'linc No. 1. 2!i !) \V. 6 N. E. i, N. E. }. 
14 Livingston '.\line ~o. 2 .......... 26 9 \\' . 31 S. E . }. 
15 Pearson ;\ I inc .... .............. 2H 9 \\'. 2a S. W. t. 
1G Red Ranch Bank ...... 22 8 \\". 26 }:. E. }. 
17 Wood, \\·m., 1line .... ...... . .. . 25 9 \\'. 9 N. \\". {, N. \V. t. 

REPORTED OCCURRENCE. 

Owner unknown. . . . . . . . . . . . . . . . 21 10 \V. 7 s. \V. }. 

IRON COUNTY. 

lron C"onnty ranks sec-ond in the prodtwtion 0£ iron ore, having an 
accredited output 0£ 1,689,619 tons. Of this amount 1,580,6-!0 tons were 
mined at Pilot Knob. 

~\side from a few secondary limonite deposits in the vicinity 0£ 
Des Arc, and three as yet unaeveloped rf'd ore banks in the extreme 
western encl of the county, the known deposits consist of specular hema­
tite in porphyry 0£ which Pilot Knob and Shepherd :.\fountain are the 
most important. 

Iron mining began in this county in 1816 when the Ashebran 
Furnace was erected at the Shut.In. 'rhe ore was obtained from Shep­
herd :.\fountain and from a small deposit near the furnace. Not much 
work was clone, howeYer, until 1848 when the first Pilot Knob furnace 
,ms built. From that date there was more or less activity until 1893 
when the mine at Pilot Knob was shut down. Recently deposits of cou­
glomerate ore have been re-opened and this property is at present one of 
the largest producers in the State. 
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SPECULAR ORES IN PORPHYRY. 

I. BUFORD MOUNTAIN. 

Sec. 26, T. 35 N., R. 3 E. 

This mountain, located two miles west of Iron Mountain, is reported by 
Nason to bear several small veins of specular hematite in porphyry which were 
discovered by the presence of "float ore". He describes the ore as soft, inclined 
to be earthy, dull in color and to bear distinct traces of stratification. An average 
sample of the ore, collected by R. Pumpelly, and analyzed by Mr. Chauvenet, 
showed 47.8r% iron, 8.54% insoluble matter, 12.32% Mn., 0.017% Sul., and 0.044% 
Phos. Nason reports the property to have produced about 3,000 tons of 0re. No 
work has been done during the last twenty years. 

2. 

3. 

CEDAR HILL MINE. 

Ow11ed by the Big Muddy Coal and Ir01i Company; leased by 
the Pu.rico !roii Co111pa11y, Pilot Knob, Mo. 

S. W. Y-i, Sec. 19, T. 34 N., R. 4 E. 

This mine is described in full on pages 136-r37. (C.-1910.) 

CUTHBERTSO~'S HILL. 

Sec. 19, T. 33 N., R. 4 E. 

According to R. Pumpelly, at this place, located three miles southwest of Ar­
cadia, the surface is strewn with large and small fragments of manganese ore and 
specular hematite. A cut exposes a bedded deposit of tabular masses o £ manganese 
ore, separated by a red, ocherous clay. Analysis of this ore showed 52-47% 
manganese, 2.3r% iron, and 0.44% insoluble silicious matter. 

An analysis of the hematite showed 68-49% iron, 2-45% insoluble material, 
and a trace of manganese. 

4. LEWIS MOUNTAIN. 

S. 0, Sec. 6, T. 33 N., R. 4 E. 

According to Nason, an occurrence of specular ore in porphyry at this place 
showed whi:n analyzed- 59.22% iron, 0.027% Phos., 14.45% silica, o.sr% alumina, 
o.o6% lime, and 0.04% magnesia. 

This property was not visited during the field work incident to the preparation 
of this report. 

5. 

6. 

PILOT IGWB. 

Owned by the Big Muddy Coal and Iron Company; leased by 
the Puxico Iron Co111pa11y, Pilot Knob, 1v/o. 

W. 0 , Sec. 29, T. 34 N., R. 4 E. 

This mine is described in full on pages 12r-r3r. (C.-19ro.) 

RUSSELL MOUNTAIN. 

Owned by the Big 1"\lfoddy Coal and Iron Company; leased by 
the Pu:rico Iron Company, Pilot Knob, Mo. 

S. E. %, Sec. 3, T. 33 N., R. 3 E. 

This mine is described in full on page 137. (C.-r9ro.) 



7. 

8. 

moN COUNTY. 

SHEPHERD MOUNTAIN. 

Owned by the Big Muddy Coal and Iron C 0111pa11y; leased by 
the Puxico Ir01i Company, Pilot Knob, Mo. 

Sec. 31, T. 34 N., R. 4 E. 
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This mine is described in full on pages 131-136. (C.-1910.) 

SHUT-IN MINE. 

Owned by the Big M.11ddy Coal and Iron Company; leased by 

the Puxico Ir01i Company, Pilot Knob, Mo. 

N. 0, Sec. 2, T. 33 N., R. 4 E. 

This deposit, located two miles east of Arcadia, was one of the first to be 
worked in Missouri. According to Prof. Swallow, a furnace was erected at this 
place in 1815-16, at which time some ore was mined. The ore occurs in narrow, 
nearly vertical, north-south veins having a thickness of one foot. It is specular 
hematite and is reported to be of excellent quality. The property is credited with a 
production of about 6oo tons. 

HE:.\IATITES OF THE FILLED SI~KS. 

9. BURT BANK. 

Sec. 2, T. 34 N., R. 1 W. 

This bank occurs on the slope of a rm·ine, not on the summit of a hill. Two 
trenches have been cut out in the slope and each has struck a body of soft red 
specular ore, and has followed it up the slope for fifty feet or more. The 
trenches show that the ore body dips reg ularly with the slope of the ravine. The 
whole of the ore body is soft and greasy to the feel, even the harder and less 
decomposed lumps. These are "slickensided," and, in fact, the whole ore body 
shows slickensides. There are masses of jaspcry ore which is not, of course, 
so badly decomposed. Thc1·c are also "vugs" of quartz and amethyst crystals. 
The whole bank presents the appearance of a specular ore deposit which has 
been undermined and has been caused to slide bodily down the hill-side. There 
have been comparati\·ely few openings made but these seem to show signs of a 
very promising deposit of specular ore. (N.- 1892.) 

IO. RED POINT LAND. 

Secs. 14 and 15, T. 34 N., R. 2 TV. 

Herc the top of the ridge is broad, the slopes dip very gradually and over the 
surface, blocks and fragments of hard bright sandstone with scattered pieces 
of cher t occur. On the slope in two or three localities, fragments and boulders 
of specular ore arc found. The largest would weigh seventy-five or one hundred 
pounds. The ore is hard and portions of it contain grains of white quartz. On 
the whole the ore is of a very good quality. No work has been done here to 
prove the occurrence or non-occurrence of underground ore. 

No bedded rock is exposed near the surface ore. (S.-1872.) 
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II. ROGERS BANK 

Sec. ::?, T. 31 X ., R. I W. 

This bank is situated on the summit of a high divide between two forks of 
Black river. The only rocks in sight are blocks of broken sandstone. Frag­
ments of specular ore occur on the surface and also imbedded in the clayey 
soil. Limestone is found in horizontal beds in the raYincs. Several small 
0penings ha\·e been made. All of them show regular deposits of specular ore. 
The ore occurs in layers which are broken into boulders and these boulders 
have been almost entirely changed into a soft red crystall ine ore. The openings 
show that the sandstone and decomposed chert beds dip steeply down the slopes 
of the hill. The openings are not deep enough, nor are they made in such a 
manner as to expose the deposits in a favorable light. Yet from the extent 
of the deposit as indi<:atccl by the openings, from the fine quality of the ore, 
its soft nature showing that it has been little disturbed, it is quite probable that 
the deposit is a \·aluable one. (N.-1892.) 

SECOKDARY LDIONITE. 

J2. GR,\ VES :,\IINE. 

Owned by E. IV. Cra'i,'CS, Des .t!rf, Jlo. 

S. E. Y-1, N. E. Y-1, Sec. 10, T. 30 X., R. 3 E. 

This mine, located fo ur miles west of Des Arc, was not visited by a member of 
this Bureau, but, according to records submitted by the St. Louis Blast Furnace 
Company it was operated during 1905 and 1906, producing 5II tons of ore. The 
ore is a secondary limonite, 12 shipments of which showed an average analysis 
of 52.85% iron, 9.86% silica, 0.03% Phos., and 0.12% Mn. 

1. 

REPORTED OCCURRE~CES. 

S . E. y.i, S. E. 0, Sec. 2, T. 30 .V., R. 3 E. 
Sec. 7, T. 34 N., R. 1 E . 
Sec. IS, T . 3·1 N ., R. I E. 
Sec. I, T. 34 S ., R. 1 HI. 
Sec. I2, T. 34 .V., R. r lV. 
Sec. 27, T. 34 X., R. I TV. 
Sec. 3.J, T. 34 N., R. I W. 
Sec. r, T. 34 N., R. 2 TV. 
Sec. I4, T. 34 .V., R. 2 TV. 
Set. 20, T. 35 .V., R. T E. 
Sec. 32, T. 35 .\'., R. I E. 
Sec. 35, T . 35 N ., R. I W. 

JEFFERSON COUNTY. 

SECOND.ARY LDIONITE. 

PRENTISS BANK. 

.V. E. 0, Sec. 4, T. 39 N ., R . . / E. 

This bank, located half a mile from De Soto, occurs in the Jefferson City 
formation. B. F. Schumard, who visited the property during the 6o's, reports tha t 
the surface at this place is thickly strewn with large bot ryoidal and irregular 
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masses of secondary limonite. The ore is reported to be very free from foreign 
material and the surface indications to be decidedly favorable for a commercial 
body of ore. 

REPORTED OCGCRRENCE. 

Sec. 13, T. 39 X., R. 6 E. 

LACLEDE COUNTY. 

REPORTED OCCCRRENCE. 

Sec. 25, T. 36 .\'., R. 14 W. 

LINCOLN COUNTY. 

The iron ore deposits of this county consist of red hematite of the 
Carboniferous and secondary limonite. '\Yith the exception of the :\!or­
ris bank, described below, no developments ha,·e been made. According 
to Prof. "\V. B. Potter"\ ,rho described these deposits in the report of 
1872, the Carboniferous ore is "a hard, compact, red hematite, found in 
pieces, more or less flat in shape, from one to three inches thick and 
weighing from one to one hundred pounds. 'rhese fragments lie scat­
tered over the surface in broad, imperfectly defined streams, generally 
independent of the present topography, though a larger amount is 
often found accumulated in the ravines and beds of streams. In such 
places the fragments are generally smaller and more or less completely 
smoothed and rounded, "While on the ridges larger pieces occur, "With 
well-defined edges and angles, on the top of the ground or distribntcd 
through tl1e soil and gravel down to the limestone, but in no case in the 
latter. The underlying limestone is generally the Archimedes (War­
saw), though it is frequently the Encrinital (Burlington). 'rhcrc is no 
direct connection bet"·een the ore and the limestone. 1\Iany pits have 
been sunk \\·here the ore is most thickly scattered, and it is found to 
give out on reaching the limestone.'' 

'"l'he ore, though in some cases rather too silicious, is generally 0£ 
excellent quality, as appears in an analysis made by :\Ir. Chauvenet of 
an aYerage sample : 

('No. I.) 

Insoluble silicious 
Peroxide of iron 
Sulphur 
Phosphorus 
1Ictallic iron 

matter 7. 55% 
91 .95 
0.017 

O.OIO 

64.36 

*Potter, W. B., Geology of Lincoln County: :-.Ilssourl Geol. Survey Rept. 1872, pp. 
283 and 284. 
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Two other samples from different localities afforded-

(No. 2) 
Insoluble silicious matter 11.66 
Peroxide of iron 86. 56 
Metallic iron (6o.59) 

(No. 3) 
4.10 

92.32 
(66.72)" 

"This ore is spread over many square miles of surface, and in vary­
ing quantities; at some places a few scattered masses occur, and at 
others the yield would be over a hundred tons to the acre. The greater 
part occurs within five or six miles of the St. Louis and Keokuk R 'y (St. 
Louis and Hannibal) and much of it considerably neare1·. At some 
time it may be found profitable to gather this ore and ship it to neigh­
boring iron-works, and this could be done with but little expense. A 
large outlay for the utilization of this material would not be justifiable." 

SECONDARY LIMONITE. 
I. MORRIS BANK. 

Sec. 36, T. 50 N., R. r W. 
This bank, located three miles east of Davis, is situated on a ridge north 

of Fort Spring branch and in the Kimmswick limestone. According to Prof. \V. 
B. Potter*, who visited it sometime prior to 1872, it had been opened by a large 
cone shaped pit, 20 feet in diameter at the top, 20 feet in depth, and about 8 feet 
in diameter at the bottom. The ore is a secondary limonitc with some barite and 
hematite intermixed. 

A vertical section of the materials passed through is as follows : 

Feet. 
1t Darite. the lower portion of which is heavily charged with Iron oxide and some ga­

lena. 
3! Ocbery, compact limonite, running 44.18% iron, and contalnJng small amounts of 

barlte. 
12 ffard and somewhat cellular limonite, intermixed with patches of bright red hema-

tite; the mlxturo ranging from 55.74 % to 59% in iron. 
5 + Limestone. 

Kearly half of the ore has been removed from the pit, but none has been 
shipped. Brown ore outcrops at intervals for a distance of 10 miles along the 
crest of the ridge on which this deposit is situated. 

MADISON COUNTY. 

This county ranks fourteenth in the production of iron ore, having 
an accredited output of 10,424 tons. It was one of the first to mine 
brown ore, activities beginning in the early 70 's at which time all but 
about 400 tons of the total production was mined. No shipments have 
been made since 1908. 'rhe ore is exclusively secondary limonite and 

*Potter, W. B., Geology of Lincoln county, Missouri: Missouri Geo!. Survey Report, 
1872, pp. 272-273. 
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occurs for the most part embedded in the residual clay overlying the 
Bonneterre limestone. There are abundant outcrops of the underlying 
formations, indicating that the residual materials are comparatively 
thin. 

SECONDARY LI1\10NITE. 

I. CLAY MINE. 

Owned by J. H. Clay, Cornwall, Mo. 

E. Yz, N. W. ~. Sec. 25, T. 33 N ., R. 7 E. 

This mine, located 2V, miles northwest of Cornwall, was not visited by a 
member of this Bureau, but, according to records submitted by the St. Louis Blast 
Furnace Co., it was opened in 19ro producing 18 tons of ore which ran 51.25% 
iron, 9.10% silica, 0.038% Phos., 0.12% Mn., and 2.8o% moisture. The ore is 
probably a secondary limonite, in all respects similar to that produced at the Ford 
mine. (C.-19ro.) 

2. FORD l\IIXE. 

Owued by C. H. Grego·yre, Des M oi11es, Iowa. 

S. V,, .\'. E. Y-(, Sec. 25, T. 33 N., R. 7 E. 

This mine, located two miles northwest of Cornwall, is situated on the south 
slope o f a hill. It consists of a pit 230 feet long, 50 feet wide, and in some places 
30 feet deep. The faces are covered with detritus and no ore is exposed. Bonne­
terre limestone was encountered with depth and is exposed at several places in the 
bottom of the pit. It contains numerous seams and joints cemented with marcasite, 
about a ton of which was mined from a shaft sunk in this rock. The depth and 
thickness of the deposit of marcasite was not determined. The presence of the 
sulphide filling cavities and crevices in the dolomite indicates that the ore is a 
secondary limonite. Several thousand tons have been shipped from this mine but 
no work has been done in recent years; the deposit being apparently worked 
out. (C.-19t0.) 

3- FORSYTH BANK. 

Owned by P. J. Forsyth, Cornwall, Mo. 

S. E. ~. N. IV. 0, Sec. 25, T. 33 X., R. 7 E. 

This bank, located half a mile west of the Ford mine, is situated on the south 
slope of a gentle hillside which is now under cultivation. In the early 7o·s it 
produced considerable limonite from shallow pits which were sunk over an area 
of about one acre. 

The ore is a secondary limonite similar to that of the Ford bank. It was 
hauled by wagon to l\line Lamotte, where it was used in the smelting of lead 
ores. (C.-19ro.) 

4. FOSTER i\HNE. 

Ow11cd by North American Lead Company, Fredericktown, Mo. 

N. E. 1-1, S. E. ~. Sec. 16, T. 33 N., R. 7 E. 

This mine is located one mile east o f Fredericktown and is situated on the 
west face of a high hill. Developments consist of three large, badly caved cuts 
from which considerable ore was mined and utilized as a flux in the lead furnaces 
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at Mine Lamotte. The ore is a somewhat cher ty, secondary limonite occurring as 
fragments and boulders embedded in a residual cherty clay overlying the Bonne­
terre limestone·. :\fr. P. ~ - :Moore, who visited this property during the summer 
of r873. soon after the pits were opened, described it as follows : 

''At the time of examination, three cuts had been made at different places in 
th is quarter section. T he upper cut was made near the end of a tramway. con­
structed to carry the ore down to the Iron l\Iountain R'y. about half a mi le distant. 
This cut was about 8o feet long, running into the hill near the summit in an 
easterly di rection. Considerable ore ha_d been obtained, but it was all found as 
broken pieces or boulders lying in the clay and chert, and no solid mass was 
found. The ore was very cherty. About 250 to 300 yards north, by the side of the 
tramway, another small exca,·ation was made without reaching any solid ore, hut 
much ore in small pieces, mostly of small size, was found in the clay. Th is was 
a much better quality than in the upper cut. being dense. dark colored, often 
stalactitic, and quite free from chert. At still another point, west of the last 
described, a n exca\'a tion about ten feet deep had disclosed a mass of ore of 
irregular shape, the extent of ,,·hie\, could not be seen. It was lying in the clay, 
mixed with much yellow ochre and fer ruginous chert. T he ore itsel f was dense, 
cherty, and ,·cry silicious. No rock was visible near the ore s,we the associated 
chert. which ,,·as found in abundance, hoth l)ing with the ore and scattered over 
the surface of the hi ll." (C.-r910.) 

5. :\L\TTIEWS :\IOU~TAIX B:-\XK. 

Owucd by N . Scott a11d Company. 

S. E. Y-(, N: W. Y-(, Sec. 3, T . 32 X., R. 6 E. 

T his hank. located seven miles southwest of Freder icktown, is situated near 
the base o f the northwest slope of a high poryhyry mountain. I t has been opened 
by a shaft and se,·eral small pits, from each of which some ore was obtained. 
T he shaft is reported to have been sunk to a depth of 80 feet but is now filled to 
within 15 feet of the surface. From it \\'as taken boulders of soft, red hematite 
and brown limonite mixed with soft yellow ocher and reel day. From a ten foot 
pit was taken a reddish brown limonite mixed wi th fragments of porphyry and 
clay. T he outcrop consists o f large angular fragments of porphyry among which 
occur smaller boulders of limonite. 

The opposi te hillside consists of hor izontal beds of Bonneterre dolomite which 
also forms the bed o f the inten-ening stream. This dolomite originally covered 
the sides of the porphyry mountain, and the ore was deposited as the sulphide at 
the contact of the dolomite and poryhyry. U pon the erosion of the dolomite, the 
sulphides were oxidized to limonite which is now confined to the detrital material 
upon the surface. The development \\'ork \\'as done during the early 70·~, when 
one car load was shipped. T he ore was hauled by wagon to F reder icktown, the 
nearest shipping point on the Iron :\fountain and Southern R'y. (C.- 1910.) 

6. :\IIXE LA:'IIOTTE BANK NO. 2 . 

Ow11ed by the .l!ine Lamotte Lead Co., Fredericktown, Mo. 

S . TV. 0, S. E. Y<I, Sec. 35, T . 33 X., R. 7 E . 

T his bank is located three miles west of Cornwall and is situated on the north 
bank of a ravine. :.lining has been carr ied on by means of a pit about 100 feet 
in diameter and ro f eet deep. Bonneter re limestone was encountered in depth. 
The o re is a secondary limonite and occurs as boulders a nd small fragments 
embedded in a cherty, residual clay. No \\'Ork has been done here since the early 
7o's and the property appears to be wo rked out. (C.-1910.) 
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7. PARKIN BANK 

Owned by F . .T. Parh11, Freder-icktoivn, Mo. 

N. W. 0, J\'. E. 0, Sec. 14, T. 33 N., R. 7 E. 

T his bank, located three miles east of Fredericktown, is situated in an ol<l 
field near the head of a small ravine, in which boulders of secondary limonite 
outcrop in the residual clay and, a t one point. lie strewn o,·er the surface of the 
Bonneterre dolomite. Developments consist of several shallow pits which were 
made during the early 7o's. The pits are scattered over an area of about half an 
acre. No prospecting has been done to develop the extent of the deposit, and the 
only prominent su rface showings are in the immediate vicini ty of the old workings. 

The ore mined was hauled by wagon to Mine Lamotte a nd used as a flux in 
smelting lead ore. ( C.-t9ro.) 

8. VALLE BANK. 

Ow11ed by Laura L. Keyes, Fredericl?town. Jfo. 

N. E. 0, S. E. 0, Sec. 21, T. 33 N., R. 7 E. 

This bank, located 2% miles southeast o f Fredericktown, it situated on lhe 
west bank of a small ravine. It was opened in the early 7o's by several shal!ow 
cuts from which a porous, brown limonite and some soft, red hematite were 
obtained. The ore occurs embedded in a 11011-cherty, dark red clay and was 
probably or igina lly deposited as a sulphide at the contact of the Bonneterre dolomite 
and the porphyry. Boulders o f the latter rock occur in the immediate Yicinity of the 
pits. The ore was used as a flu x by the Mine Lamotte Company. (C.- 1910.) 

I. 

REPOR'I'ED OCCORRB:\!CES. 

S. E. Y-1, S. E. 0, Sec. 36, T. JI N., H. 5 E. 
Sec. 29, T. 31 N ., R. 7 E. 

Lot 3, J,:. TV. Y-i, Sec. 6, T. 33 N., R. 6 E. 
TV. Y,, /\'. IV. 0, Sec. 34, T. 33 N., R. 6 E . 

MARIES C'OUNTY. 

HEMATITES OF THE FILLED SINKS. 

l\kNAMARA BANK. 

Owned b·y John JfcNa111ara, Bland, Mo. 

S . TV. 0, N . E. 0, Sec. 2, T . 39 N., R. 8 TV. 

This bank, located q miles southwest of Belk, is situated along a smail ravine. 
Developments consist of two cuts, one situated near the south edge of the forty 
and the other near the no rthwest corner. The former is seven feet deep and 
shows lenses of red and specular hematites in broken sandstone and chert. The 
other cut exposes about three feet of red and specula r hematites, overlain by a 
thin mantle o f clay and residual chert. Very ferruginous clay-shales are exposed 
at intervals along the sides of the ravine between the two cuts. I n some respects 
this material resembles the sha le of the Carboniferous, whi le in others it d iffers 
materially. 

There is no rim-reek. The surface on either side of the ravine is strewn 
with fragments of cher t and fossi liferous sandstone. The proper ty deserves sys­
tematic prospecting. (H.-1910.) 
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REPORTED OCCURRE~CES. 

Sec. 28, T. 38 N., R. 9 W. 
Sec. 30, T. 38 N., R. 9 W. 
Sec. 5, T. 39 N., R. II W. 
Sec. 2, T. 40 N., R. 9 W. 

MILLER COUNTY. 

The iron deposits of this county consist of red and specular hema­
ti te of the fill ed sinks and secondary limonitc. With the exception of a 
few scattered boulders of secondary limonite, these deposits are con­
fined to that part of the county south of the Osage river. 

According to Ball and Smith*, the southern portion of the county 
was thoroughly prospected during the early 70 's but in not more than a 
dozen localities were the deposits found to be important enough to 
work. Statistics as to the output of the various banks could not be ob­
tained. It is known, however, that some of the ore was carried by wagon 
to the railroad at Hancock ancl Dixon and some was hauled to Capps 
aud shipped by boat down the Osage river. Considerable of the ore 
mined was not shipped and may be seen on the dumps at the old mines 
and at the boat landing at Capps. Mining was carried on more or less 
spasmodically £or a period of five years after which it was entirely 
abandoned. Since that time scarcely any attempt has been made to de­
velop these properties, althongh several new ore bodies have been 
located. 

The following arc a few of the more impo1·tant deposits as described 
in the )filler County Report: 

HEMATITES OF THE FILLED SINKS. 

I. BOLIN CREEK BA~K. 

This iron bank is located in the S. vV. ~ of sec. IS, T. 39 N., R. 12 vV. The 
ore consists of residual boulders of hard si liceous hemati te embedded in the 
greasy, red clay of a sink hole in the Bolin creek sandstone. The clay is sometimes 
used by neighboring fa rmers as a substitute for paint. The sandstone in which 
the deposit occurs is deeply stained by limonite. 

2. BO~D IRON BANKS. 

These banks consist of two pits located in carboni ferous sandstone on the 
N. E. ~ of sec. IS, T. 39 N., R. 13 Vv. The ore is a soft red; greasy hematite, 
some of which is suitable for mineral paint. The hematite in some cases has a 
radiating structure, and all of it is so impregnated with calcite that it eITervesces 

*Ball and Smith, Geolo/O' or Miller county: Missouri B t1reau or Geology and Mines Re­
port, vol. 1, 2nd Series, 1903, p. 155. 
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freely. In the center of some of the pieces of soft red hematite were found small 
pieces of hard blue specular ore. :Minute cavities in the ore are commonly lined 
with tiny crystals of quartz or hematite. 

These iron banks in Carboniferous sandstone are surrounded with beds of 
sandstone, chert and dolomite, belonging to the St. Elizabeth formation. Except 
south of the banks, where there is a dip of 30°, N. 25° E ., the beds of the St. 
Elizabeth formation arc horizontal. 

3. LAMBERT IRON BANK. 

This bank is located on Brushy r,'ork, in the W. Y, of lot r N. 'IN., sec. 5, T. 
37 N., R. 13 vV. The ore is massive mamillary or soft hematite and underlies 
about an acre of ground. It occurs near the bottom of the St. Elizabeth formation 
and is associated with steeply dipping beds which are suggestive of faulting. 
Crystals of quartz and calcite are ;,cattercd abundantly through the ore. 

SECOKDARY LDfONITE. 

4. McDONALD BANK NO. I. 

This bank includes a number of small pits in a large sink hole in the upper 
r,art of the Gasconade limestone, in the sout heast corner of S. Vol. 7-4, sec. 15, T. 
40 N., R. 13 vV. The ore is mainly limonite, although some hematite was observed. 
The limonite occurs either as a cement binding the brecciated chert beds, or as 
small beds or lenses. Very little ore was observed except what was exposed on 
the dump pile. This consisted of limonite, some pyrite and occasional boulders 
of pipe stem ore. 
5. l\feDONALD BANK NO. 2. 

This bank is located in the S. W. :!4 of sec. 23, T. 40 N., R. 13 W., at the contact 
of the Gunter sandstone and the Gasconade limestone. The pit is 6ox45x8 feet. 
The limonite occurs as a horizontal ledge having a maximum observed thickness 
of 5 feet. In places it is apparently m uch thicker. The limonitc is porous and 
the cavities contain soft yellow rust and thin streaks of marcasite. The surface 
of the limonite often shows the crystal forms of marcasitc, of which it is probably 
an alteration p roduct. 

REPORTED OCCURRENCES. 

N. E. %, Sec. 14, T. 38 N., R. 12 W. 
S. Y,, Sec. 11, T. 38 N., R. 14 W. 
J,ot r, Sec. 5, T. 39 N., R. 12 W . 

• V. W. 7-4, N . E. y,., Sec. 7, T . 39 N., R. 12 W. 
N . E. Y-1, Sec. 26, T. 39 N., R. 12 W. 

N. E. 0, N. W. Y-1, Sec. 31, T. 39 N., R. 12 W. 
S. W. Y-(, Sec. 12, T. 39 N., R. 13 W. 
N. W. %, Sec. 26, T. 39 N., R. 15 W. 

S. W. %, S. E. %, Sec. 1, T. 40 N., R. 12 W. 
N. E. y,., Sec. 2, T. 40 W., R. 12 TV. 
S. W. Y-i, Sec. 24, T. 40 N., R. 12 W. 
N. E. 0, Sec. 25, T. 40 N., R. 12 W. 

N. E. y.i, S. E. %, Sec. 25, T. 40 N., R. 12 W. 
N. W. %, Sec. 6, T. 40 N., R. 13 W. 
S. W. Y<i, Sec. 17, T. 40 N., R. 13 W. 
N. W. y.i,Sec. 18, T. 40 N., R. 13 W. 
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S. l1. )4, S. W. )4, Sec. 18, T. 40 N ., N.. 13 TV. 
S. TT'. !4, Sec. 33, T. 40 .11.:., R. 13 TV. 
S . TV. 0, Sec. 13, T. 40 N., R. 14 TV. 
N. JI'. )4, Sec. 32, T. 40 N., R. r5 W. 
l\'. E. 0, Sec. 29, T. 41 N., R. 12 IV. 
N. TV. )4, Sec. 29, T. 4 r N., R. n W. 
S. IV. y.;i, Sec. 31, T. 4r N., R. 13 II'. 

MONTGOMERY COUNTY. 

HE:.'11ATT'l'ES OF TUE CARBONIFEROUS. 

RED HILL BANK 

Sec. 17, T. 50 N ., R. 3 W. 

Boulders of specular ore are mingled with fragments of sandstone, chert, and 
limonitc, and all these, embedded in red cla)', lie on the summit of a hill 130 feet 
above the level of a brook. The outcrop is not extensive and no development work 
has been <lone. (:-f.-1892.) 

MORGAN COUNTY. 

The iron deposits of this county consist exclusiYely of secondary 
limoni.te of "'hich only four occurrences are known. According to l\Iar­
but* "fragments of iron ore occur sea tiered over the surface in a few 
places in the southeastern part of the connty. The deposits are usual!.'· 
small, ho"·ever, and not abundant. They consist of limonitc, no hema­
tite being found. Iron ore has never been mined in :Morgan county 
profitably. The fragments now found haYe formed in small ca,ities in 
the limestone and, in all cases, the conditions indicate a Yery small 
quantity. 'l'he massive chert breccia of the lower part of the Roubidonx 
is sometimes cemented with iron but not abundantly enough to make 
an iron ore. There is no evidence to lead one to s11spect that the iron 
mining indnsfry ,,ill ever become important in Morgan connty." 

SECO:NDARY Lll\IO:NITE. 

L COUT'S BANK. 

Sec. 14, T. 40 N., R. 19 IV. 

Limonite lies here on the eastern slope of a hill. in a zone about thirty feet 
wide, extending one hundred and fifty feet down the hill-side. T he ore is massive 
but frequently mixed with fine, broken 'Chert. A large amount of broken chert is 
seen on the surface, but there is no bedded rock exposed. (S.-r872.) 

:2. GRA VOTS BANK 

N . W. Y-i, S. TV. )4, Sec. 27, T. 4z N., R. 17 TV.. 

Limonite o utcrops at this place on the face of a hill at an elevation of roo feet 
above GraYois Creek. F. B. ;,leek, who visited the proper ty during the 6o's, 

*:\farbut, C. F., Geology of Morgan County: ?-fissouri Bureau of Geo!. and i\fines. 
vol. VII, 2nd Series, 1907. p. 78. 
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reports the deposit to consist of pipe iron ore, some boulders of which are 8 to 
ro feet in diameter. Considerable quantities of barite occur associated with the ore. 

3. PAL.VI BANK 

N. TV. y.(, Sec. 12, T. 40 N., R. 19 W. 

Limonite is found here in a ravine upon the western slope of the hill, near 
the base. It seems to occur in place and is about four feet thick. Around the 
outcrop, within a radius of thirty feet, is a la rge amount of surface-ore, which 
extends in smaller quantities to a distance of fifty or sixty feet up the slope. The 
soil is mixed wi th chert. No other rocks are visible. (S.-1872.) 

4. WIGWAM BANK 

Sec. 10, T. 40 N., 19 W. 

Here limonite is found on the western slope of a cherty hill, the lower portion 
of which seems to consist of a sandy, magnesian limestone. The ore extends 
about one thousand feet along the slope and sixty feet ver tically. Some sandstone 
is formed on the surface of the upper part of the hi ll, a short distance from the 
ore and apparently ab~ve it. The ore is very largely mixed with chert so much 
so as to form breccia in some places. There are, however, portions of it which 
are pure. (S.-1872.) 

OREGON COUNTY. 

With the exception 0£ one primary limonite deposit, located near 
Thomasville, the ore deposits in this county consist 0£ secondary limon­
ite ·IYhich occurs in both the boulder and pipe form. The deposits are 
,,idely scattered over the county as shown on the accompanying map. 
They occur in the residuum overlying the Jefferson City and Robidoux 
formations which underlie the greater portion of the county. 'l'he 
residuum has considerable thickness along the main divides but is rela­
tively thin in the areas adjacent to the main streams where the under­
lying rocks outcrop abundantly. Very lit tle development work has been 
done and up to January 1st, 1911, but two deposits have been opened, 
with a total production of only 83 tons. This inactivity is due primarily 
to the lack of adequate transportation facilities. 

SECONDARY Lll\WNITE. 

I. BOYD (T. J.) LAND. 

N. TV. y.(, N. W. Y-4, Sec. 29, T. 22 N., R. S W. 

Limonite is fo und here covering an area nearly two acres in extent, on a 
moderate slope. It fi rst appears near the lowest portion of a spur and continues 
up the slope. On the surface here, ore was found in the form of boulders and 
smaller fragments. T his surface ore was shipped five or six years ago. Two 
excavations have been made a few yards apart near the center of the area. One 
of these is about ten feet in length, six feet in width and nine feet deep; the 
other is not so deep, but is longer. From both a considerable amount of ore was 

G-18 
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removed. The ore in these cuts was found occurring with reel clay. It is of a fair 
quality. It contains soft ocherous particles but is only very s lightly siliceous. 
There are fragments of white chert on this range of hills and, here and there, :ire 
found traces of scattered ore. This locality is located less than two miles distant 
from the K. C.. Ft. S. & M. Ry. (L.- 1892.) 

:2. BRO CIUS I.A XD. 

Owned by S. T. Broci11s. 
Sec. 20, T. 24 N., R. 3 TV. 

This prospect, located six miles northeast of A lton, is situated upon the crest 
and upper ,lopes of a high hi ll. The outcrop, which covers an area of 18o by 70 
yards, consists of secondary pipe and boulder limonile embedded in cherty clay. 
:No developments have been made. (B.-1910.) 

3. BURGESSER MINE. 

Owned by Drew Whitten, Alton, Mo. 

N. W. ~' Sec. 28, T. 24 N., R. 2 W. 

This mine, located II miles east of Alton, is situated upon the brow oi a ve•·y 
high southwest hill overlooking the valley of the Eleven Point river. The outcrop, 
wh ich consists of large, irregular boulders of cherty, brown ore, cover;; an area 
:200 feet in diameter. A number of test pits, which have been sunk to a depth of 
from 6 to 8 feet, indicate that the ore occurs near the surface and is replaced 
with depth by boulders of chert. At a point just below the main outcrop the 
deposit has been opened by a long cul reaching TOO feet or more across the face of 
the hill. This cut varies from three to ten feet in depth and shows an abundance 
of boulder ore embedded in red, cherly clay. Near the base of the cut large 
masses of chert appear to replace the ore. 

The ore is a cherty, secondary limonite showing feather and arborescent sulphide 
forms. l\Iuch of it occurs in boulders which occasionally show an unaltered 
sulphide core. An average sample, taken from a stock pile of about :25 tons, gave 
the following analysis: 5:2 :07% iron, 11.83% silica; 0.069% Sul., 0.051% Phos., 
and 1r.02s% combined wate1·. Twenty-three tons shipped from this mine to the 
St. Louis Blast Furnace Company during r907 gave returns of 5:2.84% iron, 8.50% 
si lica, 0.026% Phos., 0.05% :\In., and 3.0% moisture. The mine lies about a quarter 
of a mile from a logging branch of the Ozark Land and Lumber Company railroad 
which joins the St. Louis and San Francisco R'y. at Winona. (C.-1910) 

4. HEISKELL LAND. 

O .. oned by Wade Heisl,'eil. 

S. W. ;4, S. E. y.i, Sec. 4, T. 23 .\T., R. 4 W. 

This prospect, located one mile south of A lton, consists of an outcrop of 
brown ore extending over an area roo feet wide, by 300 feet long. Developments 
consist of three shallow pits, which, though par tly fi lled at present, show small 
boulders of limonite embedded in red, sandy clay. 

The ore is a somewhat sanely and cherty, secondary limonite, occurring for 
the most part in small fragmen ts. A washing plant would be required in order 
to work this bank on a commercial scale. 

Thayer, 13 miles to the southwest, is the nearest shipping point. (B.-1910.) 
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5. HUFF BANK 

Owned by L. S. !luff, Koshlw11011g, 111 o. 

S. E. !;.'.i, N. E. !;.'.i, Sec. 18, T. 22 N., R. 6 TV. 

This deposit. located two miles south of Koshkonong, is situated on the crest 
of a ridge. De,·elopments consist of two test pits, one of which is three, and the 
other, forty feet in depth. The upper I5 feet of the deeper pit showed boulders 
of ore embedclell in reel clay. The lower 25 feet penetrated cotton rock, containing 
fissures and joints filled with limonite. The shallow pit showed conditions similar 
to the upper portion of the deeper shaft. 

The ore is a slightly porous, secondary limonite, 'Containing but little chert. 
The outcrop covers an area of one acre in the vicinity of the pits. At the base 
of a south slope, 400 yards to the north, is a somewhat smaller outcrop. A test 
pit here is reported to have encountered secondary limonite near the surface and 
unaltered iron sulphide below. The ore occurs as boulders, embedded in clay. 

(B.-r9ro) 

6 MOSER LAND. 

Ow11cd by Georgia Moser. 

X. IV. Y-1, N. E. ~'.'.i, Sec. 36, T. 21 N., R. 4 TV. 

This pro::pect. Jccated 20 miles ~ast of Alton, consists of an outcrop of brown 
ore in the form of boulders scattered ovc>r an area of 15 acres on the western 
slope of a low hill. Of this area. only four acres shows good exposures of ere. 

The ore is secondary lirnonite which is in part silicious, due to the presence of 
enclosed, angular fragments of chert an<l occasional small lenses of secondary 
quartz. 

Thayer, the nearest shipping 
lies 17 miles to the south\\'est. 

point on the St. Louis and San Francisco R'y .. 
(B.-J9T0.) 

7. ".\IT. XE.RO BA:-.JK. 

Ow11£'d by J.B. Joh11so11. 

S. E. %, S. W. 14, Sec. 8 and 

N. E. !;.'.i, N. IT'. y.i, Sec. 17, T. 23 iV., R. 3 W. 

Mt. Nebo, located ffre miles southeast of Alton, is a small conical hill nsmg 
approximately 150 feet above the surrounding bottom land. The 011tcrop, at the 
crest of the knoll, consists of scattered boulders of limonite, \\'hilc about half way 
up the slope a belt of residual ore, having a maximum width of 300 feet, nearly 
encircles the hill. 

Developments consist of several shallow pits which are now badly caved 
A 16 foot pit, on the crest of the hill, penetrated six feet of cherty clay and 10 

feet of cotton rock. A similar opening, 150 feet to the northwest, encountered 
cherty clay containing small boulders of limonite to a depth of 40 feet. At the 
base of the south slope oI the hill, a 30 foot pit is reported to have bottomed in 
dolomite. The upper ten feet of the pit penetrated residual, cherty cl,iy while 
the lower 20 feet encountered cherty clay in which were embedded small boulders 
oI limonite. 

The ore is dense, secondary limonite of the boulder and pipe varieties. The 
boulder ore contains a small amount of fragmental chert. 

Thayer, 15 miles to the southwest, is the nearest shipping point. (B.-1910) 
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8. MURRAY LAND. 

N. E. ,0, S . W. ~' Sec. 33, T . 22 N., R. SW. 

Limonite is fo und here. There is but little surface ore shown and much 
cher t. A s haft was sunk, by J.\f r. T. J. Boyd, to a depth o f eighteen feet. T he 
upper ten feet is made up of a dark red clay, port ions o f which is cherty an<l to 
this depth but few pieces of ore were discovered. The lower eight feet is pr incipally 
iron ore intermixed with a small amount of red clay. Mr. Boyd reports the 
bottom of the sha ft as being an almost solid bed o f iron ore. l\fany of the masses 
of ore are coated with small and large crystals of limonite, pseudornorphous after 
pyr ite, and the surfaces of s·ome of the masses are r ibbed with veins o f ore, in 
rel ief, which once fi lled crevices in the adjacent wall-rock. The ore is of a good 
quality. Some yellow ocherous matter occurs with the ore. T his deposit is situated 
less than one mile from the K C., Ft. S. & :\I. Ry. at T hayer. (L.-1892.) 

9. NORMAN AND MARTIN BANK 

Owned by E. P. Norman and Albert Martin. 

S. W. 74, N. E. }4, Sec. 16, T. 23 N ., R. 4 W . 

This property, localed three miles south of Alton, bears an outcrop of brown 
ore occurring at intervals fo1· a d istance of 300 yards along the crest o f a ridge. 
Seven pits have been sunk near the south end of the outcrop, fi ve of which arc 
shallow a nd show on ly red clay and partly decomposed cotton rock of the J cflerson 
City for mation. The remaining two arc each 20 feet deep and expose ore embedded 
in residual clay throughout their depth. 

The ore is secondary limonite a nd occurs as rough, ir regular houlclers, which 
contain a small amount o f fragmental chert. 

T hayer, 12 miles to the soulh\\"est, is the nearest shipping point. (B.-r910.) 

10. OLD BANK 

Owned b3• Heirs of J. B. Old. 

N . W. Y-1, N. W . 74, Sec. 25, T. 25 N ., R . 6 IV. 

This bank, located two miles northwest of Thomasville, is situated 100 fret 
fro 111 the mouth of a narrow gorge which enters the valley o f Eleven Point r iver 
from the north. T he ore occurs as a massive ledge IO feet hig h, j utting' from the 
east bank of the ravine and covering an area 100 feet long by 100 feet wide. The 
hi llside above and on either side of the outcrop is covered with fragments of 
chert, while between the outcrop and the bottom of the ra vine the surface is 
covered by massive boulders of ore. O n the opposite bank o f the ravine horizontal 
beds of dolomite a re exposed . 

The ore consis ts enti re ly o f the pipe form o f secondary limonite. The 
pipes vary from one-eighth to one-half inch in diameter, the smaller pipes generally 
filling cavities between the larger ones. The m·erage sample of the ore showed 
the following analysis : 59.02% iron, 2.49% silica, 0.077% P hos., 0.066% SuL 
0.78% alumina, and 12. 16% combined water. 

Koshkonong, 15 miles to the south, is t he nea res t shipping point. (B.-19ro) 
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I I. RAGAN 1IINE. 

Owned by T. B. Raga11. 
N. E. Y.i, N. W. Y.i, Sec. 33, T. 22 N., R. 5 W. 

This property, located one mile cast of Thayer, is situated on a gentle south­
west slope. The outcrop covers an area of two acres within which boulders of 
slightly porous limonite arc thickly strewn over the surface. Developments con­
sist of an open cut and a 24-foot test pit. Both of these openings show the ore 
to occur in the form of rough heels and as veins in decomposed cotto11 rock The 
bottom of the pit is in cotton rock, the joints of which are often filled with thin 
seams of limonite. 

The ore is secondary limonite free from chert or sand. The ca,·ities in the 
porous ore arc filled with red and yellow clay. 

Four car loads of ore :ire reported to haYe been shipped from 
r9o6. It was hauled by wagon to Thayer, a distance of one mile. 

this mine in 
(B.-1910.) 

I2. RTDINGTON BANK. 

Owned by A. Blain Riding/on . 

.V. IV. 0, Si:c. 32, T. N N., R. 4 TV. 

This prospect, located two miles west of Alton, consists of an outcrop of 
limonite covering an area 200 yards Jong by 100 yards·widc. on the north point of 
a hill. · Developments consist of two pits which show boulder ore in the underlying 
clay. 

The ore is massive, secondary limonite, carrying but little silica. A portion of 
it contains len,es of ocherous limonite, enclosed by a thin coating of chalcedony, 
which, on weathering, imparts a honeycombed appearance to the ore. 

Koshkonong, located q miles to the southwest, is the nearest sh ipping 
point. (B.-1910.) 

13. SDI PSO:N' DA~K. 

Owned by S. Jf. Simpson. 

N. W. Y-4, Sec. 4, T. 24 N., R. 4 TV. 

This prospect, located fi\'c miles north of Alton, consists of an outcrop of 
secondary limonite CO\·ering an area 200 yards Jong by 50 yards wide on the crest 
of a ridge. 

Three shallow test pits sunk near the west end of the outcrop encountered 
boulders and small fragments of ore embedded in yellow clay. The ore consists 
of boulder and pipe limonitc, the former predominating. The massive ore is 
porous and contains some fragmcntal chert; the pipe ore is free from silicious 
impurities. 

Koshkonong, located 18 miles to the southwest, is the nearest shipping 
point. (B.-1910.) 

q. S!il[PSON' LA:N'D. 

Owned by L. W. Simpson. 

W. Y,, S. E. ~' Sec. 23, T. 24 N., R. 4 W. 

This prospect, located 2J/, miles northeast of Alton, consists of an outcrop of 
brown ore which covers an area 50 yards long by 30 yards wide on the pomt of a 
secondary ridge. No developments have been made. 
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The ore is secondary limonite, of which both the massive and pipe forms are 
shown in the outcrop. The latte r occurs as single pipes or clustered in boulder 
form, in which case the pipes are generally attached to a slab or layer o f massive 
ore. The ore is free from chert and sand. 

15. 

Thayer, located r7 miles to the southwest, is the nearest shipping point. 
(B.- 1910.) 

ST. JOE }II\'E. 

Owned by St .. Joe Lead Company, B01111eterre, Mo. 

S. IV. ~' S. W. ~' Sec. 22) , 
1 r T. 22 N., R. :1 fl . 

N. TV. %, N. TV. %, Sec. 27 ) 

This property, located two miles northeast of Thayer, bears l\\'O outcrops of 
brown ore, 250 yards apart. The southern outcrop covers an area 170 yards long 
by 130 yards \\'ide on the south face of a secondary ridge. l t has been developed 
by three shallow cuts and one r8 foot pit, all of which encountered fragn,ents of 
ore embedded in cherty red clay. The r8 foot pit bottomed in cotton rock of the 
Jefferson City formation. 

The northern outcrop, covering an area of about one acre on the crest of a 
r idge, has not been developed. 

The ore, at both outcrops, consists of boulders and fragments of somewhat 
cher ty, secondary Jimonite having a porous structure. The smaller fragments can 
be recovered on ly by washing. 

Several car loads of sur face ore arc reported to have been shipped from 
this •)roperty. ()..; -1910.) 

THAYER BA~K. 

Oa·11cd by the Bank of Thayer. 

X. TV. 0, S. TV. ;4, Sec. 34, T. 24 N., R. 4 TV. 

This prosp<"t, l< 'ated at Alton, consists of an outcrop of brown ore covering 
an area of one ;,ere' , 11 the south slope of a hi ll. A lthough the surface exposure 
of ore is very g, < d. ,, t; foot pit sho\\'ed very little o re and bottomed in cotton 
rock. 

The ore is secc,ndary ;i1r,mite and occurs for the most part as small fragments, 
with only a few massive boulrlers which arc composed of an aggregate o~ rough 
pipes. The ore co1.tains litt le o, nn chert. 

Thayer, 14 miles to the southwc~. is the nearest shipping point. (B.-1910.) 

17. WARD LAND. 

Owned by W. :lJ. Ward. 

S. 0, S. W. y.:i, Sec. , ". T. 21 W., R. 4 W. 

Thfa prospect, local ?d four m iles nod,ca~t of Alton, consists of an outcrop 
of limonite, covering an area of about one acre, on the north slope of a ridge. No 
development work has been done. 

The ore is slightly po··ous, secondary limonite w!1ich is somewhat sandy and 
contains fragmental chert. 

Thayer, r9 miles to th<' s0uthwest, is the nearest Shipping poi1:t. (B.-r9ro.) 
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18. WHITTEX LAND. 

Owned by Drew Whitle11, Alto11, Mo. 

X. TV. 0, N. TV. 0, Sec. 19, T. 24 N., R. 3 W. 

This prospect, located four miles northeast of Alton, consi,ts of an outcrop 
of brown ore in the form of boulders and fragments thickly strewn over an area of 
ten acres, at the junction of two small streams. The outcrop is restricted on the 
cast by boulders of chert, immediately south of which ore is exposed in a solid 
ledge for a distance of so yards along the bed of the stream. 

The ore is a secondary limonite containing fragments of chert, occasional thin 
seams of quartz and chalcedony, and, where exposed in the stream bed, contains 
con,iderable porous, yellow ochre. 

Thayer, 18 miles to the southwest, is the nearest shipping point. (B.-r9ro.) 

19. WILKERSOX LAND. 

O,cncd by TV. B. Wilkerson . 

. \'. W. 0, X. W. '"'· Sec. 34, T. 23 X., R. 6 W. 
This prospect, localed two miles northeast of Koshkonong, consists of an 

outcrop covering an area of about one acre on the west slope of a ridge. The 
exposure consists of small bould.:rs of ore scattered over the surface near the 
head of se,·eral small ravines. The adjoining hill slopes are thickly strewn with 
fragments of chert and quartzitic "andstone. Xo developments have been made. 

The ore is secondary limonite and contains some fragmcntal chert. In 
texture it varies from compact to slighlly porous, the former ha ,·ing a dark 
bro"'n color and the latter a ycllo\\', due to the presence of ocherous limonite. 

(B.-1910.) 

wix~ER B.\"JK. 

Owned by Albert Wi1111er. 

N. W. 0, N. W. 0, Sec. r, T. 23 X., R. 6 W. 

This prospect, located seven miles northeast of Koshkonong, consists of an 
outcrop of brown ore in the form of boulders and fragments thickly strewn 
over the surface oi an area of about ten acres. Developments consist of one 
test pit, the dump of which shows bouldc:rs and small fragments oi ore embedded 
in clay. 

The ore is a dense to slightly porous, secondary limonite, ,,·hich, with the 
exception of occasional seams of secondary quartz, is comparatively free from 
siliciot1s materials. (B.-1910.) 

:?I. 

PRDI.ARY LDIONITE. 

RUSSELL BA~K. 

0,cned b)• J. Russell, Alton, .1Io. 

S. E. 34, Sec. 36, T. 25 X., R. 6 W. 

This prospect, located rY, miles west of Thomasville, consists of an outcrop 
of brown ore which covers an area of about t\\'O acres, situated on the crest and 
cast slope of a high, secondary ridge. Developments consist of two IO foot pits, 
sunk so feet apart, both of which disclose a bed of solid ore. 

The ore is a cellular, primary limonile, containing chalky, decomposed chert. 
Thayer, located 14 miles to the ,outhwest, is the nearest shipping point. 

(B.-1910.) 
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OREGON COUNTY. 

SECONDARY LIMO!\ITE. 

No. Name of 1l!ine or Owner. Twp.N. R. Sec. Fractional. 

1 Boyd, T. J., Land . . ... .. .... .. .. 22 5\V. 29 N. W. t, N. \V. t. 
2 Brocius, S. T., Land ... .. . ... .. . . 24 3 \\I. 20 
3 Burgesser Mine ....... . ... ... ... 24 2 \V. 28 N. W. t. 
4 Heiskell, Wade, Land. . . .... . ... 23 4W. 4 S. W. t, S. E. t. 
5 Huff, L. S., Bank .... . .. .. ...... 22 6W. 18 S. E. t, N. E. f. 
6 Moser, Georgia, Land ......... .. 24 4 \V. 36 :-:J. \V. t. N. E. t. 
7 Mt. Nebo Bank ... . .. . . .. .. .. .. 23 3 \\I. {1~ S. E. t, S. \V. t. 

N. E. t, N. \V. }. 
8 Murray Land .......... . ... ... . 22 5 \V. 33 N. E. i, S. W. {. 
9 Norman and Martin Bank .. .. ... 23 4 \\". 1G S. \V. t, N. E. }. 

10 Old, J.B., Bank .. ... . ... .. ... .. 25 6W. 25 N. \V. l, N". \\'. t. 
11 Ragan, T. B., :.\line .. . 22 5 \V. 33 N. E. t, N. \\I. t. 
12 Ridington, A. B., Bank ... .... 24 4\\1. 32 N. W. }. 
13 Simpson, S. M., Bank . .. .. ... . . . 24 4\\1. 4 N. W.t. 
14 Simpson, L. \\' ., Land . ..... . .... 24 4 \\I. 23 \\I. !, S. E. t . 
15 St. Joe l'.line ... 22 5\V . {22 s. \V. {. s. \V. *· . . . . . . . . . . . 

27 N. \\I. t, K. W. {. 
16 Thayer Bank .... . . . ... . . . . . . . . . 24 4\V. 34 N. \V. t, S. \V. t . 
17 Ward, \\I. :vi., Land .. . 24 4 \\I. 12 s. !, s. \V. }. 
18 \\'bitten, Drew, Land. . ... ... . . . 2-1- 3 \\'. 19 ;;,.:. \V. t, N. W. t. 
19 Wilkerson, \\'. B., Land . . .. ..... 23 6\\'. 34 KW. L N. \\'. t. 
20 \\'inner, i\lbert, Bank ........... 23 (j \\I. 1 N. \V. t , N. \\'. }. 

PRIMARY Ll:.\.IONITE. 

21 Russell, J., Bank... . . . . . . . . . . . . . 25 6 \V. 36 S. E. t. 

REPORTED OCCURRE::.JCES. 

Owner unknown . . ... .. 22 3 \V. 2 
22 6 \\'. 30 

... .. ......... '. 23 6 \V. 23 

. . . . . . . . . ' .... .. 24 4 \V. 31 N.W . J. . . 

. . . . . . . . 24 4W. 32 S. E. } . 

. . . ........ . ' ... 24 5\V. 22 

..... . .... .. ... . 24 6 \V. 1 X. E. t. 

..... . . . . . . . .. . . 24 6 \V. 12 

... . .. . . . ..... .. 24 6 \V. 23 

. . . . . . . . . 24 6 \V. 35 N. W. { . 

.. ............... . 25 (j \V. 8 
.. ... .. ... . 25 6 \V. 23 

. . . . . . . . . . . . . . . . 25 6 \V. 35 N.E . .! .. 
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OSAGE COUNTY. 

REPORTED OCCURRE~CES. 

Sec. 4 & 5, T. 41 N., R. 7 TV. 
Sec. 17, T. 4r 1':., R. IT TV. 
Sec. 20, T. 42 x., R. II iv. 
Sec. 33, T. 43 N., R. 7 TV. 

S. E. Y-i, Sec. 34, T. 43 N ., R. 7 TV. 
Sec. 7, T. 43 N., R. 8 W. 
Sec. 3-1, T . 43 N., R. 8 IV. 
Sec. 12, T. 43 .\'., R. 9 IV. 
Sec. 15, T. 4-1 .\'., R. 7 TV. 

OZARK COUNTY. 

281 

The known iron ore deposits of this county consist exclusively of 
secondary limonite which occurs in both the boulder and pipe form. 
The deposits are confined to the residuum oYerlying Jefferson City ar,d 
Roubidoux formations, which comprise the major portion of the sur­
face rocks. These formations outcrop abundantly along the stream 
courses. indicating that the residuum is thin and that the ore deposits 
are correspondingly slwllow. Yery little or no deYelopment work has 
l)een done and no ore l1as been shipped. The known deposits arc remote 
from rnilroad transportation and the chances for an early development 
of the fron resources of the county are very poor. 

SECOXDARY LDIOXITE. 

I. BRADLEY LA ND. 

.\'. E. Y-i, .\'. TV. Y.i, Sec. 5, T. 23 .V., R. 16 W. 

This property, located 17 miles south of AYa, has been prospected by two 
test pits sunk on the east slope of a ridge.' The pits, \\'hich haYe a depth of three 
feet, encountered an almost solid body of boulder ore. The depth of the deposit 
was not determined. 

The ore is secondary Jimonite sho\\'ing pseudomorphs of marcasite. It is 
some\\'hat silicious due to the presence of occasional fragments of flint and crystals 
of secondary quartz. (H.-19ro.) 

2. BUTTRQ:-f LAND NO. r. 

Owned by freeman B11ttro111. 

S. E. Y-i, Sec. 9, T. 21 X., R. II W. 

This prospect, located 2 miles southwest of Bakersfield, consists of an outcrop 
of secondary limonite CO\·ering an area of about one acre, at the base of a gentle 
hillside. The ore is in part cellular and in part compact and contains no visible 
silicious materials. 

West Plains, 30 miles to the northeast, is the nearest shipping point. (B.-1910.) 
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3. BUTTRO:M LAXD NO. 2. 

Owned by Freeman Buttrom. 

X. W. %, Sec. 9, T. 21 N., R. II W. 

T his prospect, located two miles southwest of Bakersfield, consists of an 
outcrop of secondary limonite in t he for m of a three foot ledge near the crest of 
a steep slope. Boulders of ore occur upon t he slope below the ledge. A r2 foot 
pit, sunk immediately below the outcrop, encountered ferruginous sandstone and 
some very cher ty limonite. T he ore in the ledge is also very cherty. 

\Vest Plains, 30 miles to the northeast, is the nearest shipping point. (B.-r9ro.) 

4. CHILTOX LA.XD. 

Owned /;y I-I e11ry Chi//011. 

S. IF'. %, Sa. 9, T. 21 X .. R. 1I W. 

T his prospect, located two m iles southwest of Bakcr5field, comists of an 
outcrop of secondary limoni te co,·ering a n area of three acre, on the southwest 
slope o f a ridge. X o <le,·clopment work has been done. 

5. 

The ore occurs chiefly in boulder form and contains no vi5ihle sand or chert. 
\Vest P lains, thir ty miles lo the northeast, is the nearest shipping point. 

(B.-1910.) 

COBB (H. C.) LAND. 

N. H'. Y<i, Sec. 23, T. 23 .V., R. 12 W. 

T his deposit of limonile is fo und on the slope of a low hi ll and in a small 
ravine. The ore is in the form of rough hrrnlder-likc ma,scs and fragments. 
Such ore-masses a re fo und coYering an a rea nearly an acre in extent. \Vithin 
this area and on adjoining port ions of this s lope, chert fragments occur. The 
general quality of the ore is good. though a fe"" of the fragments show some chert 
particles. This is about th irty miles distant from the Gulf Ry. (L.- r8g2.) 

6. COLLINS ( L OWELL) LAND. 

Sec. 30, T. 2 / .\'., R. II W. 

Limonite occurs here on the slope of a hill in the form of a few scattcre<l 
boulders on the surface. \Vithin this a rea a hole two feet deep was dug, from 
which lumps of ore were removed, :rnd at t he bottom an almost solid deposit was 
exposed. The ore in the pit is of the species limonite and t urgite. Some chert 
fragments are d isseminated with the surface ore. This deposit is about the same 
distance as t he last from the same railroad. ( L.- r&)z) 

7. GARRETT BANK. 

S. E. y,i, S. E. Y-(, Sec. r4, T. 22 X., R. I2 TV. 

This prospect, located about one mile southeast of Tecumseh, consists of an 
outcrop of boulder limonite scattered over an area of four acres on the southwest 
slope of a ridge. 

Three test pits ha,·e been sunk upon the hillside. The one near the crest 
shows considerable good ore; the second opening encountered only fragments of 
limonitc embedded in clay-; and the third opening encountered only clay and chert 
The presence of quartz and chalcedony makes the ore somewhat silicious. A 
large propor tion of the o re can be recovered only by washing. 

\ Iv est Plains, located 32 miles to the nor theast, is the nearest shipping point. 
(B.- 1910.) 
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8. GLAZIER BANK. 

Owned by L. E. Gla::ier. 

S. E. 0, Sec. I, T. 21 X., R. II 11'. 

This property, located one mile east of Bakersfield, is marked by 1 strong 
outcrop of secondary limonite covering an area r6 yards wide by 150 yards long, 
situated on the cre,t oi a ridg-c. Developments consist of two 50 foot shafts which 
show fragments of ore embedded rn clay throughout their depth. One of these is 
situated on the crest oi the ridge, the other 150 feet ,, est of the first and at a 
slightly lower eleYation. 

The ore i; somewhat siliciou; due to inclusions of fragments of partly de­
composed chert. ::,,Iuch of the ore occurs as small fragments and can ;nly be 
reco\'ered by washing. This deposit is in the residual material overlying the 
J effer,on City formation. 

\\'est Plains, 28 miles to the northeast, is the nearest shipping point. (B.-19ro.) 

9. GL\ZIER LAXD. 

0~1·11<·d by L. E. Gla::ier. 

S. TV. Yi, Sec. I, T. 2I X, R. II TF. 

This prospect. located half a mile cast of Bakersfield, consists of an outcrop 
of secondary Jimonite covering an area s-10 feet long by 390 ieet wide, on the 
crest of the same ri<lge as the Glazier Bank. X o developments have been made. 

The ore occurs as fragments and small boulders, the maximum diameter of 
which is about six inches. The larger boul<lers show many sulphide p:;eu<lomorphs 
and enclose occasional fragments of chert. 

\\·c~t Plains, 28 miles to the northeast, is the nearest shipping point. (B.-1910.) 

IO. JA::,,IEs (\DI.) LAND. 

Secs. 27 a11d 31, T. 24 N., R. II W. 

Limonite occurs in several localities in these sections, extendmg over three 
hundred and twenty acres. The extent of the individual deposits varies from 
one-fourth of an acre to more than an acre. These deposits are usually on the 
gradual slopes, though some rlo occur m1 steeper slope-;. .\t one place icattered 
fragments arc ,een which ex ten cl from I he gradual slope at the base nearly to 
the point of the ,pur. The ore is non-silicious and the fragments are mingled 
with loose chert. This locality i,; about twenty ·h\ e miks from \\' est Plains. 

(L.-1892) 

l l. LA:\1B (JOITX) LAND. 

Sec. :15, T. 23 N., R. 12 W 

Limonite is found here on a moderate slope, COYering an area one hundrt<l 
and twenty-five yards long and thirty yar<ls wide. The upper limit is quite near 
the summit of the hill. The portion of the area nearest the summit of the hill 
is made up almost wholly of small boul<lers and fragments. The remaining 
portions contain chert fragments and blocks mingled with small · pieces of ore. 
The quality of the ore is fair, most of the ore being non-siliceous or nearly so. 
This locality is nearly thirty miles from the K. C., Ft. S. & ~1. Ry. (L.-1892.) 
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I:2. LUXA (RICHARD) LAND. 

Sec. 2r, T. 24 N., R. 12 W. 

A Jimonite bank occurs here on a very gradual slope, in the form of scattered 
fragments and boulders covering an acre or more. It is a fair quality of ore. 
These boulders of ore a re mingled with scattered fragments and large masses of 
chert. This locality is about :25 miles distant from the Kansas City, Ft. Scott & 
:Memphis R. R. (L.-189:2.) 

13. :MAHAN LAND. 

N. 0, Sec. l, T. 23 .\'., R. 12 rv. and 

S. 0, Sec. 36, T. 2-1 S., R. 12 IV. 

Limonitc is found here in three localities, each area being about thirty yards 
square. The first is near the summit of the hill. Herc the ore boulders and 
fragments bear grains of sand and small particles or spalls of -chert, mingled 
with them. About seventy-fiyc yards westward, on a gentle slope, is another 
similar deposit; and northward, about one hundred yards, very small fragments 
of good, dark brown limonite are thickly strewn over the surface. This area 
also hears fragments of chert. This deposit extends over a low crest and down 
a moderate slope. This ore is about twenty-fiye miles from the K. C., Ft. S. & 
l\L Ry. (L.-189:2.) 

I..j. :MARTIN (ANDREW) LA>!D. 

Sec. 1, T. 23 N ., R. 12 TV. 

Here, near the foot of a rather steep slope bearing much sharp chert gravel, 
large fragments of chert and scattered small blocks of sandstone, is found an 
area, ten yards square, covered with limonite boulders and fragments. The 
greater portion of the ore is non-si liceous, though some pieces arc seen to contain 
small particles of chert. Bedded limestone is outcropping just beneath the area. 
About one-third of a mile fi-om this deposit, on the northern point of a spur 
leading off from the same hill, is an area, about three-fourths an acre in extent, 
containing rough masses an<l fragments of good, non-siliceous limonite. \Vi thin 
this area arc found a few fragments of chert and "cotton rock." Again, about 
one hundred yards westward, on a low, rather flat slope, arc found masses of 
limonite scattered OYer se\·eral 5quarc yards. At this locality limestone is again 
exposed. These deposits arc about twenty-fi\'c miles distant from the K. C., 
Ft. S. & l\I. Ry. (L.-1892.) 

15. :\IATT~EY (JA:-TES) LA>!D. 

Sec. 6, T. 23 .V., R. II TV. 

Limonitc is found here on the slope of the hi ll near the foot, covering, perhaps, 
one-fourth of an acre. It occurs in the form of boulders and fragments, mingled 
with chert. It is a good quality of ore, being non-siliceous and firm. l\Iuch chert 
is found on adjacent portions of the hill. This locality is about twenty-four 
miles from the K. C., Ft. S . & :M. Ry. (L.- 189:2.) 

16. MORE LA~D. 

Sec. 35, T. 23 X., R. II W. 

Limonite is found here on the gradual slope at the base of a hill, and extend· 
ing up the steeper slope, about two hundred yards west of a branch of Big North 
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Fork of \Vhite river. The boulders and fragments are strewn over about one 
acre. Some of these boulders occur in masses forming a reef-like deposit; others 
arc smaller an<l more scattered. Large and small white chert boulders occur 
mingled with and above the ore boulders. T his locality is about thirty-five miles 
distant from the K. C., Ft. S. & nL Ry. · (L.-1892.) 

17. KE\\'TON l\1INING CO[\IPANY LAND. 

N. E. ~, N. W. ~' Sec. I7, T. 24 N., R. IS W. 
This prospect, located 20 miles south of AYa, consists of an outcrop of 

secondary limonite in the form of boulders and fragments thickly strewn over an 
area of about two acres along the north base of a low ridge. J efferson City 
dolomite outcrops on the hill side at an elevation slightly above that of the ore, 
indicating that the residuum is thin. 

The 01·e is a 'Compact limonitc showing pscudomorphs after marcasite. It is 
s lightly ~i licious, due to the presence of small lenses of milky white quartz and 
occasional fragments of chert. (H.-1910.) 

18. OWEXS (JOSEPH) LAND. 

Sec. 6, T. 23 N., R. II W. 

Here, on the southern slope of a broad hill, limonitc occurs in fragments and 
small boulders, co\·ering an area an acre 01· more in extent. It is non siliceous 
and heavy. Some pieces of chert are found within this area and on the adjacent 
portions of the hill . This locality is about thirty-four miles distant from the 
K. C., Ft. S. & [II. R. R. (L.-1892.) 

19. PENNSYLVANIA LAND. 

E. 0, Lot 2, .\'. TT '. ~ , Sec. 5, T. 2./- X., R. 16 TV. 

This prospect, located 15 miles southwest of ,\ya, consists of an ourcrop of 
secondary limonitc covering an area 275 feet wide by 375 feet long on the east 
bank of a small stream. \Vithin this area boulders and fragments of ore constitute 
the entire surface material. Jefferson City dolomite outcrops on the slopes of the 
hill above the ore bank, indicating that the residuum at this place is probably not 
over 20 feet in depth. 

The ore is a dark brown, cellular limonite containing a few fragments of 
chert and occasional crystals of quartz. };o developments hm·e been made. 

(H.-1910.) 

20. PETECOCK LA1\D. 

N. TV. ~, Sec. 36, T. 24 N., R. r2 W. 

Limonitc occurs here in two localities on the point of one and near the point 
of another short hill. These localities are only a few yards across, about one­
eighth of a mile apart and separated only br a slight depression. It is reported 
that fragments of ore could be seen in the now cultivated field between the two 
areas. The ore in the eastern area is somewhat si liceous, more so than that in 
the western area. These localities arc about twenty-five miles from the K. C., 
Ft. S. & [IL Ry. (L.-1892.) 
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2I. PRATT (\VJ\LL.\CE) L.'\XD. 

Sec. 17, T. 2.J X .. R. II TV. 

Only a iew fragments and boulders of limonite arc found here on ., gradnal 
hill slope. Some exca\·ating has been done and a deposit of iron was met with 
at a depth of from ~our to nine feet under the surface. The surface material, 
~uch as clay, chert and ~oil. has been remoYed from over the ore and has expo5ed 
the deposit, which shows an almost solid body for ten yards or more. Xo work 
has been done to prove the thickness of the deposit, but se\·eral slabs of ore which 
\\·ere taken out show the thicknesses of the indiYidual layers to range from three 
to six inches. Other, more ma,,h-c pieces were also obtained. The general mass 
!'hows little or no silica and, on the wl10Ie. the ore is of Yery fair quality This 
deposit is about twenty-six miles irnm the K. C, Ft. S. & :-I. Ry. (L.-1892.) 

22. PRICE LAXD. 

o~,·11cd by T. L. Price . 

• V. W. y.;, Sec. 9, T. 22 N., R. 11 W. 

This prospect. located three miles \Yest of \Y etherill. consi,ts of an outcrop 
covering- an area of hrn acres on the n0rtheast slope oi a ridge. A shallow pit 
shows fragments of ore embedded in red, sandy clay. The ore is slightly porous 
:ind contains practically no chert or ~and. 

\\'est Plains, 28 miles to the northeast, is the neare,t shipping point. (B.-1910.) 

23. SOCTH :-IISS0l'RI L.\XD CO:-IPA::,.;'Y L\XD ::,.;'O. I. 

Sec. 29. T. 2.J. X .. R. II TV. 

Ilere we haYe hut slight s~1rfacc indications of iron ore, in the form of small 
fragments scattered OYer the ground. Two shafts ~eYen feet deep were sunk 
about one-half of a mile apart 011 a rather flat top of a ridge, next to Bi:~ )l'orth 
Fork or \Vhite ri\·cr. 

In the easternmost ~haft. where only chert chips and soil tnight be seen on 
the surface, small boulder~ oi good ore were met with from near the top to the 
bottom. This shaft was near the brink of the hill. c\t the other shaft, sixtt'en 
inches of soil and clay were passed through, then clay was penetrated containing 
ore boulders such as were found in the former shaft. The ore is non-siliceous. 
These shafts are about one-fourth of a mile from a spur, whose bluff­
like side next to the Big- )forth Fork of the \Vhite rinr, shows stratified lime­
stone and sandstone. This locality is 30 miles or so from the K C., Ft. S. 
& l\f. R'y. 

(L.-1892.) 

24. Sol-TH }.IISSOCRI LAXD cmrPA;\Y LAXD XO. 2. 

Sec. 34, T. 24 .Y .. R. II W. 

Limonite i~ shown here, on the surface, in a few small fragments. Four holes 
have been dug. One is on the point of the hill, another about one hundred yards 
northwards on the slope. another t\\'o hundred yards further northward and one 
more about the same distance in the same direction. The depths of these holes 
range from four to ten feet and, in each, a solid body of limonite was struck 
just beneath a deposit of rather fair, broken ore. cementing angular fragments of 
hard and decomposed chert. l'nderneath this deposit the ore pro\·es to be m .. re 



OZ,\RK COU~TY. 287 

free from insoluble material. Scattered chert fragments are seen on the surface. 
This deposit is about thirty-miles from the K. C., Ft. S. & :i\1. Ry. (L.-18()2.) 

STEEL BAKK. 

Owned by TVm. Steel. 

E. %, S. W. ~. Sec. 3, T. 21 N., R. II W. 

This bank, located one mile southwest of Bakersfield, is situated on the east 
~idc. and near the crest, of a high hi ll. The outcrop, consisting of boulders and 
fragments of secondary limonitc, covers an area :210 feet long by 120 feet wide. 
Developments comist oi four pits, the deepest of which was 40 feet. The dumps 
ir.dicate that each pit encountered boulder ore and chert for a few feet beneath 
the surface and bottomed in cotton rock of the Je!Terson City formation. 

The ore shows abundant sulphide pscudomorphs and varies in structure fro'l1 
dense to slightly porous.. The larger boulders contain numerous lenses of ochre. 

\Vest P lains, thirty miles to the northeast, is the nearest shipping point. 
(B.-1910.) 

26. T,\XXER L:\XD. 

Sec. 3-1, T. 24 .V., R. 12 W. 

Limonite occms here in widely scattered fragments and bou ldcrs on a steep 
slope coYering an area sevcnty-fi\·e yards long and about ten yards wide. T!1e 
quality of the ore is very fa ir. ~Tuch chert. in fragments and in la rger rough 
masses. is found within the area and over the hill. This locality is about twenty­
eight miles di,tant from the K. C.. Ft. S. & '.\f. Ry. (L.-18:p) 

WARREX (Jl'DGE PIXKNEY) LA>lD. 

Sec. 36. T. 24 X .. R. 12 W. 

Limonite i, found here again in th~ form of large and small fragments in 
scattcrNl deposi ts o\·er four or f1,,e acre,. usually on t he slope. The quali ty of 
the 0re is good. The fragm('nts of ore are mingled with fragments of white 
chert. The surface exposure in one of the deposits within this large area 1s more 
than nne acre in extent. This depo,it i, bct\\"een thirty and thirty-five miles distant 
from the K. C.. Ft. S. & ~I. Ry. (L.-t892.) 

2~. \YELLS L\XD. 

Sec. 5, T. 23 ,V., R. II TV. 

~[as.sh·e limonite is found here on a cherty slope in the shape of large boulders 
and chips, cowring an area twenty yards long and fifteen yards wide. fhc ore 
is hard and quite or nearly as pure. This locality is about t hirty-three miles from 
the K. C. Ft. S. & '.\I. Ry. (L.- 189_..) 

REPORTED OCC"IJRRE~CES. 

Sec. 16, T. 22 N., R. II w. 
Sec. 17, T. 22 N ., R. II w. 
Sec. 8. T. 22 1V., R. I2 w. 

S. E. 14, Sec. 36, T. 22 ~v., R. I2 w. 
Sec. , T 22 ,V., R. 13 w. ., 
Sec. 3-1, T. 22 N., R. IS w. 
Sec. 23, T. 23 ,\'., R. I2 w. 
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Sec. 29, T . 23 N., R. 12 W. 
Sec. 3, T. 23 N., R . 13 w. 
Sec. 4, T. 23 N., R. 13 w. 
Sec. 7, T. 23 N ., R. 13 w. 
Sec. 2, T. 23 N., R. 14 TV. 
Sec. 12, T. 24 N ., R. I[ w. 
Sec. 32, T. 21 N., R. II TV. 
Sec. 33, T. 2-1 N., R. IT W. 
Sec. 35, T. 24 N., R. II w. 
Sec. 25, T. 24 N., R. 13 W. 
Sec. 35, T. 24 N., R. 13 w. 

PERRY COUNTY. 

PRIMARY LI1\10NITE. 

GERLER BANK. 

Ow11ed by Frederik Gerler, Alteub1trg, 1vlo. 

N. W. ;Y.i, S. TV. ~' Sec. 1, T. 33 N., R. 13 E. 
This bank is located 2J:,:; miles west of Gerler and ha lf a mile north of Apple 

creek. It is situated about 20 feet below the crest of the southeast slope of a 
high hill which is thickly cher t covered. 

Developments, made during the early 7o's, consist of two openings both or' 
which are now par tly filled . The larger opening consists of a long, shallow cut 
from the face of w hich a 20 foot drift was driven into the hill. The outer portion 
of this drift has recently caved exposing a face of 20 feet of soft, ochcrous clay, 
intermixed with layers of hard and decomposed chert. The lower half of the 
face shows nodules and irregular masses of Jimonite. The upper half of the face 
shows very little or no or e. 

The ore is a primary limonite of a dense, even texture and a uniform dark, 
seal brown color. It is hard and si licious, from the presence of minute, irregular 
grains of quartz, and often encloses a n irregular core of unreplaced decomposed 
chert. In most cases the boulders have the same exterior outlines and structures 
of the origin;,1) chert nodules. The evidence of chert r eplacement is very pro­
nounced. No cellular or porous ore occurs here. A sample of the ore, taken to 
represent a crushed and washed product, when analyzed showed 48.90% iroa, 
21.62% si lica, 0.183% Phos., 0.018% Sul., 9.49% combined water, and o.68% 
moisture. 

Eighty feet below the cut is a n outcrop of shelly, foss iliferous limestone, of 
probable Trenton age. (C.-1910.) 

REPORTED OCCURRENCES. 

S. Yz, Sec. 6, T. 33 lV., R. 14 E. 
Sec. 36, T. 34 N., R. 13 E. 
Sec. 19, T. 34 N., R . 14 E. 

PHELPS COUNTY. 

Phelps county ranks fifth in the production of iron ore · in this 
State, having an accredited output of 613,390 tons. With the exception 
of five seeondary limonite banks, the deposits of this county consist of 
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red and specular hematite occurring in filled sinks. The distribution 
and locations of the known deposits are shown on the accompanying 
county map. 

Iron mining began in this county in 1826 when the Meramec bank, 
located five miles southeast of St. James, was opened . . The Meramec 
furnace was completed in 1829 and was operated intermittently up to 
1860. The Ozark furnace, near Newburg, was built in 1874, and at 
about this time a number of mines were opened. However, the De Camp 
mine is the only property in operation at the present time. 

HEMATITES OF THE FILLED SINKS. 

I. AFRICAN :MINE. 

Owned by Edw. Campbell. 

S. E. %, Sec. 22, T. 36 N., R. 6 W. 

This mine, located one mile southwest of \Vinkler, is situated on the east 
· bank of a small stream. The principal workings consist of a circular pit having a 
diameter of 6o feet and a depth of :25 feet. Ore was encountered throughout the 
entire depth and is reported to occur below the principal workings. Several 
shallow shafts were sunk in the residual clay and chert on the west side of the 
stream. No ore was encountered. 

This deposit occurs in the Roubidoux formation, a sandstone member of which 
outcrops along the stream to the southwest and a dolomite member to the north­
east. The nearest approach to a rim-rock occurs on the west bank of the stream, 
where several steeply dipping ledges of sandstone form prominent outcrops. There 
is little or no outcrop of ore and consequently the lateral extent of the deposit can 
be determined only by prospecting. 

The ore body, composed of red and specular hematites, was found to dip 45° 
to the northwest. At the northwest corner of the pit the ore is overlain by nine 
feet of cherty clays and soil. The contact between the ore and overburden 1s sharp. 

This mine was worked prior to r888 by the Missouri Iron Company when, 
according to Nason, it produced r,658 tons of ore. The property deserves systematic 
prospecting. ( H.-1910.) 

:2. BEA VER CREEK MINE. 

Owned by Sam11el Masse')' and Thomas James. 

S. Y,, Sec. 33, T. 37 N., R. 8 W. 

This mine, located six miles southwest of Rolla, is situated near the crest of 
a ridge about one mile southwest of Beaver creek. Developments consist of a 
pit 400 feet long, :250 feet wide, and 50 feet deep. The bank was probably dis­
covered by an exposure of ore near the top of the hill, there being no structural 
indications of a deposit at this place. Sandstone of the Roubidoux formation 
outcrops along a ravine immediately west of the pit. The walls of the _pit, which 
apparently consisted of interstratificd clay and chert, arc now badly caved. 

The ore consisted of soft, red hematite with which occurred small quantities 
of specular ore and limonitc. According to Nason, about 49,000 tons of ore were 
produced prior to 189:2. (W. L.-1910.) 

G-19 
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3. 

THE mo::. ORES. 

BRADY MINE. 

Owned by P. G. WW, Winkler, Mo. 

S. W. ~, Sec. 27, T. 36 N., R. 6 W. 

This mine, located one mile west of Clinton switch, is situated on tht" sou,.h 
face of a gentle slope. It occurs in the Roubidoux formation, a sandstone mem'Jer 
of which outcrops 100 yards to the south. The principal workings consist oi a 
pit 200 feet long, 150 feet wide, and 25 feet deep. The ore body was enclosed by 
stratified clay having a general dip towards the center of the pit. Several shafts 
sunk in close proximity to the pit penetrated only residual clay and chert. 

This mine was operated prior to 1892, producing between two and three 
thousand tons of ore. The ore consisted of soft, red hematite, an average sample 
of which ran 62.66% iron and 0.026% Phos. The deposit has the appearance of 
being practically exhausted. (H.-1910.) 

4. BUCKLAND MINE. 

Owned by John M. Hodgen, Potosi, Mo . 

.\'. E. ~, S. W. ~, Sec. 20, T. 37 N., R. 8 W. 

This mine, located fou r miles southwest of Rolla, and about moo feet south of 
the St. Louis and San Francisco R'y., is situated in a ravine 120 feet below the 
crests of the adjoining hills. Developments consist of an elliptical pit 150 feet long, 
70 feet wide, and 30 feet deep, from which apparently all of the available iron ore 
has been taken. The property is still of interest, however, because of the presenc:e 
of a considerable deposit of iron sulphide, chiefly marcasite, which occupies the 
bottom of the old pit. Recent drilling, by the Commercial Acid Company of St. 
Louis, who have the property under lease, show as much as 32 feet of sulphide. 
The following are records of two holes drilled within the limits of the old pit: 
(These holes arc 35 feet apart.) 

Feet. Inches. 

9 0 
3 0 
2 0 
1 0 

32 6 
2 6 

Feet. Inches. 

HOLE NO. 1. 

Wash, consisting of clay and sand. 
Hard, low-grade, red hematite. 
Marcasite. 
Low-grade, harcl red hematite. 
l\1arcasite. 
Clay, gray to white, containing crystals of pyrite. 

HOLE NO. 2. 

6 O Wash, sanely clay. 
22 O Marcasite. 

Bottomecl on hard marcasitc. 

5. BURNS MINE. 

Sec. 34, T. 36 N., R. 6 W. 

(C.-1910) 

This mine, located 2Y;; miles southwest of \¥inkier, produced 300 tons of ore 
prior to 1892. The property was not visited and the present condition of the mine 
is not known. 

6. CLARK MINE. 

Sec. 23, T. 36 N., R. 6 W. 

This mine is situated near the summit of a long range of hills on the western 
slope. Here there is one principal cut with shallow shafts and a small cut 
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adjacent to it. The large cut was about thirty feet deep, sixty yards long and 
fifty yards wide. Some broken masses of hard blue specular ore arc found lying 
on the surface and both blue and red ore were taken from the cut. The walls of 
the mine are washe<;I and caved in but show a large amount of chert, in large 
and small pieces, white and red clay, blocks of sandstone and blue and red iron 
ore. Much yellow ocher with a small amount of limonite is also found in this 
mine. (L.-1892.) 

7. CLINTON YIINE. 

Owned by D. H. Smith. 

S. W. %, S. W. %, Sec. 26, T. 36 N., R. 6 W. 

This mine, located a few yards west of the DeCamp Branch R'y, is situated 
on the crest of a divide. Developments consisted of a pit 200 feet long, 100 feet 
wide, and about 50 feet deep. The east and north walls consist of massiv.e 
quartzitic sandstone, beneath which the ore extended for a short distance. 

The ore consisted of soft red "paint ore" which, according to the report of 
the Tenth Census, showed an average analysis of 63.13% iron and 0.048% Phos. 
According to Nason this mine has yielded 22,000 tons of ore. It is apparently 
exhausted. (H.-1910.) 

8. COOPER MINE. 

Owned by Jerry Cooper, De Camp, Mo. 

S. E. y,i, N. W. y,i, Sec. 17, T. 37 N., R. 6 W. 

This mine, located three miles north of DeCamp, was not visited by a member 
of this Bureau but, according to reports submitted by the SI:. Louis Blast Furnace 
Company, it was operated in 1908, producing 78 tons of ore. The ore is r<'d 
hematite, shipments of which showed an analysis of 54.84% iron, 8.05% silica, 
0.101% Phos., and 11% moisture. 

9. DeCAMP MINE. 

Owned by Sligo Furnace Compan.y, St. Lottis, Mo. 

S. W. y,i, N. E. y,i, Sec. 32, T. 37 N., R. 6 W. 

This mine is located eight miles due south of St. James, and is connected by 
a spur with the Salem branch of the St. Louis and San Francisco R'y. It is 
situated near the crest of a ridge at an elevation of about 130 feet above the bed 
of Norman creek. The surrounding area is underlain by Roubidoux sandstone, 
which has, in this locality, a thickness of at least 150 feet. 

Mining has been conducted entirely by the underground method in the progress 
of which three shafts and one incline have been stmk. The accompanying sketch, 
Plate XXXIX, shows the mine as completely developed and the progress of the 
work of drawing the pillars. 

There are no surface indications of a sink at this place, a few boulders of 
brown ore having been found at the surface. The ore lies in a large circular body 
and has a thickness of from 2 to 18 feet. It is from 40 to 140 feet in width, and 
almost completely encloses a central, barren area. The longer diameter of the 
ore body is about 600 feet, its greatest width is 28o feet and its average thickness 
is about IO feet. It lies at a depth of 8o to 95 feet below the surface and dips 
s to IO degrees in a westerly direction. The eastern waJl of the mine is not exposed 
but is reported to consist of a mixture of chert, sandstone, and clay, as does also 
the central barren area. The western wall consists of hard cherty limestone into 
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which the ore occasionally extends a few feet before pinching out. \,Vi:hin the 
main ore body are several lenses of decomposed and hard chert. One of the~e 
was fully roo feet long and from 2 to 3 feet thick. F illing joints and crevices in 
the ore, there is also considerable red clay which is very fine grained, free from 
grit, and shows well developed slickensidcs. 

T he overburden consists of a mixture of clay, chert, and sandstone similar 
to that in the east wall and in the enclosed barren area. It is usually iron stained 
and locally some of the decomposed cherts have been partly replaced by Iimonite. 
It has a roughly stratified structure and wherever exposed was observed to <l ip 
in the same direction as the ore. 

Shaft No. r is 95 feet deep and is used for hoisting purposes. Shaft No. 2 

was sunk as a prospect shaft to a depth of 150 feet. The first 135 feet shows 
residual materials, like those of the overburden. T he lower rs feet was sunk 
through a massive yellow to rusty brown sandstone. A 50- foot dr ift extending 
west from the bottom of the shaft encountered similar sandstone which was not 
ore bearing. 

The ore consists largely of soft, red hematite with impor tant quantities of hard 
blue specular hematite. Some soft black ore was noted at one point associated with 
seams of clay. It has resulted from the softening of the hard specular ore and is 
not hydrated. Locally, there arc patches of soft yellow ocher which show direct 
alteration from the sulphide of iron. The hard blue ore is chieAy coarse g rained 
and contains small cavities lined with specular hematite and crystall ine quartz 
although some of it is exceedingly fine grained and dense, breaking with a conchoidal 
fracture. T he coarser grained variety frequently exhibits many sulphide pseudo­
morphs. The ore occurring near Lhe bottom and margins of the ore body often 
contains small quantities of carbonate of copper. Boulders of marcasite occur 
locally in the bottom of the mine. They generally have a coarse grained texture 
like that of the coarser grained, blue ores and contain small crystals of iron and 
~oppcr sulphide lining cavities. 

To January 1st, 1911, this mine has produced approximately 40,000 tons. 
The ore is a non-bessemer hematite which varies considerably in composition, due 
to rather wide fluctuations in the amount of silica and lime. The fo llowing are 
analyses of recent shipments. Nos. I to 7, inclus iYc. were made by the Sligo 
Furnace Company and Nos. 9 to 13, inclusive, were made by the St. Louis Blast 
Furnace Company. Analyses :"\'os. 8 and 14 are a,·e rages of :"\'os. 1 to 7, inclusive, 
and Nos. 8 to 13, inclusi,·e, r especti,·ely: 

Al u- I CaC0,.1 
Mois-

Number. Iron. Silica. Sulphur. Phos. Mn. mina. tur('. 

1. 54.60 7 .15 0.082 1.15 9 . 25 ]2.10 
2. 56.00 3. 70 0.000 O.G7 12.79 5.74 
3. 57.90 4.10 0.041 0.88 9 55 7.58 
4. .... . . .. . 58.40 6 .95 0.110 0 . 56 5.25 7.42 
5 .. 59.60 3.63 0.014 0.50 8.93 5.56 
6 ... 55.30 ) l .75 0.000 1.17 2.44 4.02 
7 ... 58.60 8.-45 ° 0.000 ... . . . .. . . ... 1.13 2.44 10.82 
8 .. .. .. .. .. 57.20 6 .53 0.035 0.86 7.23 7.60 
9 .... 56.51 8.30 0.110 6.00 
10 .. 58.$6 6.78 0.094 6.00 
11 .... .. 57.75 8.JO 0.114 0.12 7.00 
12 .. , . .. 57.41 9.50 0.094 0.14 8.00 
13 .... ... . ... . 59.96 5.40 0.116 8.00 
14 ... .. . 58.10 7.61 0.106 0.13 7.00 

(C.- 1910.) 
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10. HORSE HOLLOW BANK. 

Oicmed by Chas. Hoffman. 

N. W . %, Sec. I, T. 35 .V., R. 9 W . 

This mine, located ten miles sonth of ::srewburg, is situated in a smali rav:ne 
on the east side of Horse Hollow. l t occurs at one end of a very small, elongated 
sink structure in the Roubidoux formation. T he outcrop is small. Developments 
consist of a cut 30 feet Jong and 20 feet deep, and several shallow test pits. 

The ore consists of red and specular hematites. An analysis of the former 
showed 55.73% iron and 0.032% Phos. No shipments have been made. (W. L.-1910) 

I I. HuDGEo::srs MINE. 

Owned by B. W. Hudgeons . 

• V. TV. ~. Sec. 31, T. 37 l'l., R. 8 W . 

T his mine, located 3Yz miles southeast of Newburg, is situated on a point at 
the j unction of Little Piney ri,·er and T reable creek. Developments consist of a 
cut 65 feet long, 20 feet wide and 12 feet deep from which a small amount of 
soft, red hematite and specular ore has teen taken. The ore is slightly silicious. 
Apparently no shipments have been made. The property has not been thoroughly 
prospected. (W. L.-1910.) 

12. HYER MIXE. 

Ow11ed by John H3,er. 

Sec. 26, T. 36 N., R. 7 W. 

This mine, located six miles west of the 'Winkler switch, produced r,200 tons 
of ore prior to 1892. Jt was not visited and its present condition is not known. 

13. KELLY l\II>l'E ~0. 1. 

E. }~, Sec. 18, T. 36 N., R. 8 W. 

This mine is situated near the summit of a hill. The bank resembles the 
Thornton bank, but seems to be more extensive and contains larger pieces of 
hard specular ore. There is next to the ore on each side, a thick layer of white 
clay mixed with broken chert, and outside of this a mass of yellow sand and red 
loam, ir regularly mixed and free from chert. (S.-1872.) 

According to Nason, this mine produced 3,000 tons of ore prior to r892. No 
recent developments have been made. 

14. KELLY MINE NO. 2. 

N. E. 0, Sec. 21, T. 37 ,\T., R. 8 W. 

Here two openings have been made, one on the summit and another on the 
eastern slope of a hill. The lower opening. shows a double succession of layers of 
clay, of broken chert and of broken fcrruginous sandstone dipping. southeastward 
,md below this an irregular mass of soft hematite, reel and brown, containing 
thin veins and small pockets filled with crystalline carbonates of iron. T hese car­
bonates arc also fou nd as cement of broken chert. The large mass of loose gray 
rock on the north side of the cut contains single crystals of iron pyrites and also 
veins of carbonate of iron. 
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The upper opening shows a bed of boulders of limonite some six inches in 
diameter, imbedded in loam without any chert. (S.-1872.) 

According to Nason, this mine produced 1,070 tons of ore prior to 1892. 
No recent developments have been made. 

rs. KELLY MINE NO. 3. 

S. W. y.i, Sec. 6, T. 36 N ., R. 6 W. 

This mine, located three miles southwest of DeCamp, is situated near the base 
of a ridge. The small amount of ore mined consisted of red hematite and a small 
amount of limonite. Thin seams of copper carbonate cut across the ore body and 
the mine was apparently opened with the expectation of developing a commercial 
body of copper ore. 

16. LAMB MINE. 

Owned by Johii Lamb. 

N. W. y.i, Sec. 35, T. 36 N., R. 6 W. 

This mine, located half a mile south of Clinton switch, is situated on the 
divide between Benton Creek and Norman Hollow. The main workings consisted 
of an irregular pit 140 feet long, 110 feet wide, and 40 feet deep, which was sunk 
on the main outcrop of ore. Several shallow shafts have been sunk in the area 
surrounding the pit but encountered no ore. 

There is no rim-rock from which to determine the probable extent of the 
ore body. There is, however, an annular outcrop of ferruginous clay and chert 
breccia fragments surrounding the pit which may outline the extent of the sink 
structure at this place. 

Except at the southwest corner, where massive chert is exposed, the walls 
of the pit are covered with detritus and no geologic relations can be observed. 
The south half of the cast wall forms an alcove 50 feet long and 30 feet wide. 
The pit face here shows five feet of red and purple hematite overlain by seven 
feet of chert and soil. A tunnel has been driven eastward for a distance of 30 
feet into this ore face. 

The ore consists of red and specular hematites. An average sample of the 
latter showed an analysis of 63.38% iron and 0.022% Phos. 

This mine has produced 4,580 tons of ore. The deposit is reported to have 
been but partly opened and that the main portion of the ore body still remains 
uncovered. (H.-r9rn.) 

17. LENOX :tvII~E. 

Owned by St. Louis and San Francisco R'y. 

Sec. 36, T. 37, R. 7 W. 

This mine, located 2~ miles west of DeCarnp, produced 720 tons of ore prior 
to 1892. The property was not visited and its present condition is not known. 

18. :1'1ERAMEC :.1INE. 

Owned by Thomas James, and Samuel Massey. 

N. W. y.i, Sec. r, T. 37 N., R. 6 W. 

This mine is located near the Meramec Springs, seven miles southeast of St. 
James. The main workings consisted of a circular pit :225 feet in diameter and 8o 
feet deep, the top of which occurs near the contact of the Roubidoux and Gas-
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conade formations. The enclosing sink structure is well outlined on the east, 
north, and west by steeply dipping ledges of sandstone and the ore body was 
enclosed by steeply dipping beds of the same material. According to the Tenth 
Census Report, a horse of clay occurred in the center of the deposit near the 
surface. Near the bottom of the pit this mound of clay was underlain by soft 
red hematite, which has been removed as far as safety would permit. It is 
reported that the bottom of the pit is still in ore at the 8o feet level, below which 
a shaft sunk an additional 40 feet, passed through the ore into clays and sand 
at a depth of about 20 feet. 

The ore consisted of soft red and specular hematites, an average sample of which 
ran 68.06% iron, 2.06% silica, 0.040% Phos., and 0.00% Sul. Samples of the red 
ore alone showed 6o.76% iron, 9.78% silica, 0.051% Phos., 0.126% Sul., and 
0.00% Mn. 

This mine was operated intermittently from 1826 to 189r, producing a total 
of about 375,000 tons of ore. 

19. MOSELLE MINE NO. r. 

Ow11ed by !. Williams. 

S. E. %, Sec. 26, T. 36 N., R. 8 W. 

This mine, located ro miles south of Rolla, is situated near the crest of a 
ridge. Developments consist of an open pit from which red and specular hematites 
have been mined. According to the Report of the Tenth Census, the red ore 
showed an average analysis of 55.21% iron and 0.074% Phos. The mine was 
worked in 188o, producing several hundred tons of ore. 

20. MOSELLE AND JAMES MINE. 

S. 0, S. E. %, Sec. 29, T. 38 N., R. 6 W. 

These two mines are situated close together, on a low ridge, on the plateau 
of St. James, between the Dry Fork and the Bourbeuse rivers. 

This deposit is formed in connection with the Second sandstone and Third 
Magncsian limestone. 

Both of these banks are nearly worked out; the best and richest ores are all 
taken out, and the walls and the bottoms of the deposits are laid bare. The ore 
formerly contained in these pockets was mostly soft, red, and in part greasy hema­
tite, enclosing large boulders of specular ore. (S.-1872.) 

2I. MOSELLE MINE NO. 10. 

Owned by the St. Lo11is a11d Sa,i Francisco R'y. 

N. W. Y-1, N. E. %, Sec. 20, T. 36 N., R. 8 W. 

This mine, located ten miles southwest of Rolla, is situated in a ravine tribu­
tary to Gourd Creek. Developments consist of a pit 200 feet long, 90 feet wide, 
and 32 feet deep. The east wall is composed of vertical ledges of sandstone 
containing fragments of chert. The north, west and south walls are covered by 
detritus. The lateral extent of the sink structure is well outlined on th~ east, 
north, and west by numerous steeply dipping ledges of sandstone. 

The ore consists of red and specular hematites with small amounts of ocher. 
This mine was operated prior to 1892, producing 10,000 tons of ore. The 

bank was abandoned on account of the long haul by wagon and does not appear 
to have been exhausted. (W. L.-1910.) 
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22. OZARK 1VIINE. 

Owned by Edw. Pooley. 

N. W. %, Sec. 3, T. 35 N., R. 9 W. 

This mine is located nine miles south of Newburg. Developments consist of 
a small open pit whkh shows both red and specular hematites. According to the 
Report of the Tenth Census, a sample of mixed ore occurring near the surface 
ran 45.76% iron and 0.042% Phos. The mine was opened in 188o and subsequently 
produced a small amount of ore. 

23. REED MINE. 

Owned by H. C. L. Scheer. 

N. W. Y-1, N. W. %, Sec. 31, T. 37 N., R. 6 W. 

This mine, located two miles west of DeCamp, is situated on a high ridge 
capped with sandstone. Developments consist of a pit and two shafts. The former 
is 16o feet long, 90 feet wide, and about 30 feet deep. A portion of rhe walls 
shows interstratified chert, ore, and clay dipping towards the center of the pit. 
The remainder of the wall is covered with detritus. 

One of the shafts, sunk in the southeast corner of the pit, penetrated cotton 
rock to a depth of 40 feet. Drifts extended to the north and east of this shaft 
penetrated a solid body of ore. The other shaft, sunk on the north rim of the 
pit, is reported to have penetrated ore to a depth of 40 or 50 feet. 

The ore consists of red and specular hematites containing locally thin seams of 
copper carbonate. 

24. SANTEE AND CLARK :\1IYE. 

Ow11ed by Sanmel :Massey and Thomas James. 

S. W. ,i, Sec. 33, T. 38 N., R. 6 W. 

This mine lies on a high bluff of Gasconade dolomite and Roubidoux sand­
stone, on the east side of Dry Fork river. 

Red and brown ores were encountered in several openings. (S.-1872.) 

25. SEE BANK. 

Owned by Michael Max.well. 

S. E. ,i, Sec. 36, T. 36 N., R. 8 W. 

This bank, located 12 miles south of Rolla, is situated on the east side of a 
ravine tributary to Perry branch. Developments consist of a shallow pit 6o feet 
in diameter, situated on the south edge of a small sink in the Roubidoux formation. 

The ore consists of red and specular hematites with a small amount of ocher. 
A small amount of ore has been shipped. The deposit has not been exhausted 

but will probably prove to be comparatively small. (W. L.-19rn.) 

26. SMITH MINE. 

Oitmed by P. G. Will. 

S. 0, S. W. %, Sec. 27, T. 36 N., R. 6 W. 
This mine, located 10 miles west of Clinton Switch, is situated on the south 

face of a hill, near the head of a ravine. The principal workings consist of two . 
cuts, one driven to the northwest and the other to the west. The former is 200 
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feet long, 150 feet wide and 40 feet in maximum depth. The cut driven to the 
west is 200 feet long, 70 feet wide and 20 feet deep. A shallow cut, about 6o feet 
long, connects the two at their mouths. The wails of the cuts are covered with 
detritus or expose massive beds of chert. There is no rim-rock, although hori­
zontal ledges of Roubidoux rnndstone outcrop a few rods cast of the mine. 

The ore consisted of red and specular hematites, both of which showed 
stalactitic structures. A portion of the ore contained much secondary quartz and 
was left on the dumps. 

This mine was abandoned in 188o, after producing about 6,000 tons. The 
deposit is thought to be exhausted. (H.- 1910.) 

27. SOUTH MOUNTAIN MINE. 

Sec. 23, T. 38 N., R. 6 IV. 

Th is mine, located 30 miles east of St. James, produced 8oo tons of ore prior 
to 1892. This property was not visited and the present condition of the mine is 
not known. 

28. STIMSON MINE. 

Ow11ed by R. S. Shoemate. 

S. W. Y-1, Sec. ro, T. 36 N., R. 6 W. 
This mine, located two miles nor thwest of Winkler, is situated near the head 

of a ravine tributary to Norman Hollow. The main workings consist of a pit 250 
feet long, 150 feet wide, and 20 feet deep, on the south and west sides of which 
three shafts have been sunk on the contact between the ore and the wall rock. 
Each shaft encountered ore on the pit side while the opposite walls consist of 
steeply dipping dolomite. The two southernmost shafts are connected at a depth 
of 50 feet by a drift which was driven the entire distance in ore. The third shaft, 
located near the northwest corner of the pit, is reported to have encountered ore 
throughout its entire depth of 93 feet. 

One-hundred yards north of the main workings a smaII cut has been driven 
40 feet into the hill. The face consists chiefly of chert cemented with specular 
ore and limonite. 

T he ore consists chiefly of soft red and specular hematites. It contains con­
siderable copper carbonate which occurred in thin seams. An analysis of the soft 
red hematite ran 54.90% iron and 0.017% Phos. 

The mine has not been operated since 188o up to which time it produced 
5,&!5 tons. From the reported occurrence of ore in the shafts and connecting 
drift, there is apparently a large proportion of the ore body that has not been 
mined. (H.-1910.) 

I 

29. STRA WHU~ BANK. 

Owned by !. Strawh,m. 

X. W. Y-J. Sec. 2, T. 37 S., R. 9 W. 

This bank, located fou r miles north of ~ewburg, is situated in a smaII ravine 
tributary to Tick creek. DcYclopments consist of several small pits, having a 
maximum depth of six feet. They encountered reel and specular hematites with a 
small amount of !imonite. 

This deposit is situated in the upper pa rt of the Roubidoux formation. No 
sink structures are obsen-able in the immediate vicinity and the extent of the 
deposit can be determined only by systematic prospecting. (W. L.-1910.) 
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30. TAYLOR'S ROLLA MINE. 

S. W. ~, Sec. rs, T. 37 N., R. 8 W. 

This mine is situated a short distance from the Kelly bank No. 2. The bottom 
of the cut consists of a bed of finely broken chert. Above this is a layer, three 
feet thick, of soft red hematite, in part clayey, and full of seams, specks, and 
irregular masses of spathic iron ore, and enclosing boulders and pieces of specular 
ore and chert. Above this are five feet of alternate layers of red, somewhat 
ferruginous sandstone, and of red loam with broken chert. A cherty soil 'Covers 
the slope. (S.-1872.) 

This mine produced 5,000 tons of ore prior to 1892. Its present ~tate of 
development is not known. 

31. THORNTON-DOWLING MINE. 

N. E. ~, Sec. 33, T. 38 N., R. 6 W. 

The ore here occurs with red and white clay and with white chert and yellow 
and red sandy clay. It is soft red, with small pieces of hard specular ore. No 
large boulders have as yet been found. (S.-1872.) 

This mine produced 2,300 tons of ore prior to 1892. Its present state of 
development is not known. 

32. WILLIFORD MINE. 

Sec. 36, T. 37 N., R. 6 W. 

This mine is on the point of a large hill with moderate slopes, covered prin­
cipally by large chert fragments, but also by blocks of sandstone. The C'Ut from 
which the ore was taken is sixty feet long, twenty feet wide and apparently 
rather shallow. No section is here obtainable. On the surface are bodies of 
good red ore with chert and hard sandstone and brecciated brown ore, which 
have been removed from the cut. A few shallow pits, dqg near the cut, show 
hard sandstone and chert, but a very small amount of ore. It is reported that all 
of the ore taken from this mine still lies on the bank of the cut. The mine has 
Jong since been abandoned. (L.-1892.) 

33. WINKLER MINE. 

Ow11ed by T. L. Winkler. 

S. Y:i, Sec. 14, T. 36 N., R. 6 W. 

This mine, located at Winkler P. 0., is situated on the eastern edge of the 
plateau between West Benton creek and Norman Hollow. The main workings 
consist of a pit 165 feet long and 145 feet wide which is reported to have been 
worked to a depth of 6o feet. On the west side of the pit, the ore body was 
worked an additional ten feet in depth. This ore is reported to extend to the 
east and southeast but has not been mined. 

A shaft, located 75 feet southeast of the pit, encountered ten feet of red and 
specular ore at a depth of 85 feet. This ore was worked northward to a point 
beneath the pit. 

Four feet of brown and red ore, overlain by three feet of quartzite and clay, 
is exposed in a small drift 1 ro feet south of the pit. The ore dips sharply to the 
north of east. 

For a distance of several hundred feet southeast of the main workings, 
shallow test pits show the presence of much limonite at, and near, the surface. 
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In this direction apparently lies the possibility of an extension of the ore body. 
There is no rim-rock to aid in determining the extent of the sink structure and 
the property deserves systematic prospecting. Two additional pits, situated 250 
yards north of the principal workings, have produced several hundred tons of 
ore. The largest of these is 125 feet in diameter and both are filled with water. 
It is reported that the walls enclosing the ore body consist entirely of stratified 
clay. A shaft 70 feet deep, sunk 25 yards south of the larger excavation, pene­
trated only cherty dolomite. 

This mine has been worked intermittently since the early go's producing 
several thousand tons of ore. The ore consisted of red a'nd specular hematites. 
Analysis of shipments ran 5401% iron, 12.32% silica, 0.079% Phos.,· 0.12% Mn., 
and 5.00% moisture. (H.-1910 ) 

SECONDARY LIMONITE. 

34. AGRICULTURAL COLLEGE LAND. 

N. E. JI,(, N. E. JI,(, Sec. 13, T. 37 N., R. 10 W. 

This property, located one mile north of Arlington, is situated on the south 
side of a ravine tributary to the Gasconade river. No developments have been 
made. 

The ore is secondary limonitc and occurs in a fissure in the Gasconade dolo­
mite. It contains much chert and will probably be found to be sulphurous with 
depth. (W. L.-1910 ) 

35. LITTLE PINEY BANK NO. r. 

S. E. JI,(, S. E. JI,(, Sec. 2, T. 36 N., R. 9 W. 

This bank, located 40 miles southeast of Newburg, is situated in the south 
fork of a small ravine. No developments have been made. The outcrop covers 
an area several hundred feet in diameter and consists of boulders of limonite 
intermingled with residual clay and chert. 

The ore is secondary limonite, chiefly of the stalactitic variety. It contains 
scattered fragments of chert. (Vv. L.-19ro ) 

36. LITTLE PINEY BANK NO. 2. 

N. E. J;,i, N. E. J;,i, Sec. II, T. 36 N., R. 9 W. 
This bank, located 40 miles southeast of Newburg, is situated in a small ravine 

tributary to Little Piney river. No developments have been made. 
The outcrop, which occurs at the base of the Roubidoux formation, covers 

an area about 400 feet in diameter, within which is exposed numerous boulders 
of ore and a ledge of Jimonite 8 feet long by three feet thick. The ore is of the 
secondary type and contains a relatively small amount of chert. 

37. 

This bank is located in an area which has been subjected to minor faulting. 
(W. L.-19ro.) 

OZARK BRA>l'CH BANK. 

N. E. JI,(, S. W. JI,(, Sec. 16, T. 37 N., R. 9 W. 

This bank, located two miles northwest of Newburg, is situated on the east 
bank of Ozark Branch. No developments have been made. Here, for some 
distance along the hillside, the surface is covered with small boulders and frag­
ments of ore which is a secondary limonite, showing both stalactitic and crystalline 
structures after the sulphide. (W. L.-19rc.) 
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38. STRAHAN LAND. 

Ce11ter Sec. 25, T. 38 N., R. 9 W. 

This bank, located eight miles northwest of Rolla, is situated on the crest of 
a narrow ridge. No developments have been made. The outcrop consists of 
boulders of secondary limonite scattered over an area of several acres. Numerous 
ledges of Jefferson City dolomite outcrop on the crest of this ridge indicating 
that the residuum at this place is very shallow. (H.-1910.) 
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PHELPS COUNTY. 

HEMATITES OF THE FILLED SINKS. 

No. Name of Mine or 0-dJner. Twp.N. R. Sec. Fractional. 

1 African Mine ................... 36 6W. 22 S. E. }. 
2 Beaver Creek Mine ........... .. 37 SW. 33 s. !-
3 Brady Mine ............. . ...... 36 6W. 27 S. E. t. 
4 Buckland Mine .... . ...... , ..... 37 SW. 20 N. E. t, S. W. t. 
5 Burns Mine .................... 36 6W. 34 
6 Clark Mine .......... . ......... 36 6W. 23 
7 Clinton Mine ................... 36 6 \V. 26 S. W. t, S. \V. t. 
8 Cooper, Jerry, Mine ........... .. 37 6\V. 17 S. E. t, N. W. t. 
9 DeCamp Mine ................. 37 6W. 32 S. W. t, N. E. t. 

10 Horse Hollow Bank ............. 35 9W. 1 N. W.t. 
11 Hudgeons Mine ............ ..... 37 SW. 31 N. W.t. 
12 Hyer Mine ................ ..... 36 7W. 26 
13 Kelly Mine No. 1 . .............. 36 8 \V. 18 E. t. 
14 Kelly Mine No. 2 ............... 37 SW. 21 N. E. t. 
15 Kelly Mine No. 3 ............... 36 6W. 6 S. W.t. 
16 Lamb, J., Bank ......... ..... ... 36 6W. 35 N. W.t. 
17 Lenox Mine .................... 37 7W. 36 
18 Meramec Mine ......... . ....... 37 6W. 1 N. W.t. 
19 Moselle Mine No. l. ............ 36 8\V. 26 S. E. t. 
20 Moselle and James ::\1:ine .... ..... 38 6\\'. 20 S. t, S. E. t. 
21 Moselle Mine No. 10 ... . ..... 36 SW. 20 N. \V. i:, N. E. t. 
22 Ozark Mine .. .................. 35 9 \V. 3 N. \7'-l. t. 
23 Reed Mine ............. ........ 37 6W. 31 N. W. t, N. W. t. 
24 Santee & Clark Mine ............ 38 6 \\'. 33 s. w. t. 
25 See :Mine ...................... 36 8 w. 36 S. E. t . 
26 Smith Mine ... . ......... ... . . .. 36 6W. 27 s. !, s. \V. t. 
27 South .Mountain Mine ... ........ 38 6W. 23 
28 Stimson Mine .................. 36 6 \V. 10 s. \V. t. 
29 Strawhan Bank ................. 37 9W. 2 N. \\/. {. 
30 Taylor's Rolla Mine ............. 37 SW. 15 s. \V. t. 
31 Thornton-Dowling :Mine .... ... .. 38 6 \\'. 33 N. E. t. 
32 \\'ill iford :,\1ine .................. 37 6 \\'. 36 
33 \\'inkier 1-fine .......... . ....... 36 6 \\'. 14 s. t. 

SECONDARY LIMONITE. 

34 Agricultural College Land ........ 37 10\V. 13 N. E. t, N. E. t. 
35 Little Piney No. l. ......... ... . 36 9 \\". 2 S. E. t, S. E. f. 
36 Little Piney Ko. 2 ...... . .. ..... 36 9W. 11 N. E. t, N. E. t. 
37 Ozark Branch .................. 37 9W. 16 N. E. L S. \\'. t. 
38 Strahan Land ... . .... . ......... 38 9W. 25 Center. 

REPORTED OCCURRENCES. 

Chambers, J, A ................. 36 6\V. 26 N. E. !, S. \V. t. 
Gr-,rnd Union Land ...... . ....... 37 6 \V. 31 
MeDole Land ........ . ......... 37 6\V. 23 N. W.f. 
Railroad Land ........ . ......... 36 SW. 4 N. W.t. 
Southgate Land .... . .. . .... .. ... 36 8 \V. 20 N. W.t. 
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POLK COUNTY. 

The iron deposits of this county consist exclusively of secondary 
limonite which occurs embedded in the residuum overlying the Burling­
ton limestone. Only two deposits are known. One of these shipped 
some ore in 1910 while the other is undeveloped. In the western portion 
of the county are occasional outcrops of red, ferruginous sandstone 
which is frequently mistaken for ore but is uniformly too silicious to be 
utilized for blast furnace purposes. 

SECONDARY LIMONITE. 

I. AKARD LAND. 

Owned by J.P. Akard, Fair Play, Mo. 

S. W. }i, N. E. %, Sec. 5, T. 33 N., R. 24 W. 

This prospect, located about one mile southwest of Fair Play, consists of an 
outcrop of secondary limonite in the form of boulders and fragments thickly 
strewn over an area of half an acre. No developments have been made. 

The ore is a compact, dark b~own limonite, which contains no chert. It is, 
however, somewhat silicious due to the presence of sand. Immediately north and 
northwest of the ore outcrop occur two small exposures of Burlington limestone, 
indicating a thin blanket of residuum. (H.-1910.) 

2. HENNEY MINE. 

Owned by C. Henney, Eudora, Mo. 

N. W. %, N. W. y,f, Sec. 35, T. 32 N., R. 24 W. 

This mine, located two miles southwest of Eudora, consists of two shallow 
cuts situated on the west bank of a broad, shallow ravine. The larger opening, 
which is 20 feet long, 10 feet wide, and 5 feet deep, showed the following descend­
ing section : 

1 foot of loam, containing fragments of ore and ·chert, 
3 feet of good ore-bearing clay, 
I foot of decomposed chert. 
The smaller pit, which is 12 feet long, 7 feet wide, and 5 feet deep, showed 

very much the same conditions. 
The surface indications at this place consisted of several large, half buried 

boulders of ore on the site of the larger opening. Burlington limestone outcrops 
at one place near the crest of the hill and the surface is strewn with residual 
chert. 

The ore is secondary limonite, occurring chiefly in the form of pipes, some of 
which still retain a core of unaltered sulphide. It is uniformly of good quality 
containing neither chert nor sand. 

The above developments were made during 1910 at which time 99 tons of ore 
were mined and shipped. Analyses of the ore shipped show an average of 53.75% 
iron, 5.95 silica, 0.044% Phos., o.II% Mn., and 3.00% moisture. (H.-1910.) 
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REPORTED OCCURRENCE. 

S. E. 74, Sec. 27, T. 32 N., R. 24 W. 

PULASKI COUNTY. 

IIEMATITES OF THE FILLED SINKS. 

I. SPECULAR BANK. 

Sec. 31, T. 37 N., R. 12 W. 

This bank, located about three miles southeast of Swe<leborg, is situated in the 
breaks bordering the Gasconade river on the west. According to B. F. Shumard, 
who visited the property during the 6o's, the outcrop covers several acres and 
consists of large and· small boulders of specular ore. No developments have been 
made, although it would appear from Shumard's description, that the deposit is 
quite extensive. 

REPORTED OCCURRENCE. 
N. E. 74, Sec. 30, T. 36 N., R . II W. 

REYNOLDS COUNTY. 

With the exception of one red hematite deposit near Bunker, the 
known iron deposits of this county are secondary limonite, the distribu­
tion and location of which are shown on the accompanying county map. 
The red hematite deposit is of the filled sink type. The limonite deposits, 
which consist chiefly of boulder ore with only minor quantities of pipe 
ore, occur in the residual, cherty clay overlying the Roubidoux and 
Gasconade formations. Except in the areas adjacent to the main 
streams and those under lain by the pre-Cambrian rocks the residuum 
is fairly thick, outcrops of the sedimentary rocks being few. 

Up to January 1, 1911, no shipments have been made from this 
county and but little development work has been done. 

HEMATITES OF THE FILLED SINKS. 

I. RED ORE BANK. 

N. E. 74, Sec. 20, T. 32 N., R. 2 W. 

This bank, lo'Cated 1Y, miles east of Bunker, is situated at the conjunction of 
two small streams. There is no surface exposure at this place and the discovery of · 
iron ore was probably due to the presence of a very red clay which occurs over 
an area of about half an acre. "Within this area five test pits have been sunk, four 
of which occur in a cluster while the fifth is located 100 feet to ·the south. The 
dumps of the first four pits, the deepest of which was about 15 feet, show the 
presence of greasy, red clay and a small amount of red hematite. The ore is of 
good quality and is secondary after marcasite. The fifth pit is shallow and 
encountered only fragmental chert and yellow clay. (B.-1910.) 
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SECONDARY LIMONITE. 

2. BROOKS LAND. 

Owned by W. M. Brooks, Centerville, Mo. 

Lot 2, Sec. 6, T. 31 N., R. I E. 

This prospect, located about five miles east of Reynolds, consists of two 
outcrops of brown ore, one of which is situated on the north point and the other 
along the western slope of a ridge. The former covers an area of about one acre, 
within which the surface is strewn with boulders of pipe ore. The latter covers an 
area 70 yards in diameter. A small test pit sunk on this outcrop shows massive 
boulders of limonite extending to a depth of three feet. Massive blocks of sand­
stone occur between the two outcrops. The ore at both places is a secondary 
limonite, free from chert and sand. (B.-1910.) 

3. COLLINS LAND NO. r. 

Ow11ed by E. Collins. 

S. W. 1<1, S. W. l'.4, Sec. 4, T. 32 N., R. 2 E. 

This prospect, located nine miles west of Sabula, consists of an outcrop of 
brown ore over an area 70 yards in diameter, situated on the east point of a ridge. 

The ore is a secondary limonite, of which both the massive and pipe forms are 
represented. Xo chert or sand was observed associated with either form of 
the ore. (B.-1910.) 

4. COLLINS LAND NO. 2. 

Owned by E. Collins. 

N. E. l'.4, N. E. l'.4, Sec. 8, T. 32 N., R. 2 E. 

This prospect, located nine miles west of Sabula,-the nearest shipping point,­
consists of an outcrop of brown ore, covering an area about 300 feet in diameter, 
on the crest and south slope of a ridge. Blacks of chert occur intermingled with 
the boulders of ore. 

The ore is secondary limonite and is rather remarkable for the well preserved 
pseudomorphs after sulphides. That occurring lowest on the slope is more silicious 
than that on the ridge, and, with this exception, the ore is of excellent quality. 

(B.-1910.) 

5. EVANS-JOHNSON LAND. 

Owned by A. J. Evans and T. A. Johnson, Ellington, Mo. 

N. W. l'.4, S. E. 1<1, Sec. 8, T. 29 N., R. 1 E. 

This prospect, located 10 miles north of Chitwood and 150 yards from the 
Missouri Southern R'y., consists of two outcrops of brown ore, situated 150 yards 
apart near the west base of a hill. The larger of these is 100 yards long and 6o 
yards wide, the smaller 70 yards long and 50 yards wide. No development work 
has been done on either outcrop. 

The ore is secondary limonite and occurs as boulders and · slabs, the latter 
showing sulphide pseudomorphs. The boulder ore often contains a central mass 
of ocherous Iimonite and occasionally fragments of chert. (B.-1910.) 
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6. EVANS LAND. 

Ow11ed by A. ~· Eva11s, Ellington, Mo. 

S. E. y.i, S. W. y.i, Sec. 8, T. 29 N., R. r E. 

This prospect, located one mile north of Chitwood, and 400 yards west of the 
Missouri Southern R'y., consists of an outcrop of brown ore covering an area 
about 30 yards in diameter, near the top of a southern slope. Below the outcrop, 
the hillside is strewn with fragments of chert and sandstone. 

The ore is secondary Jimonite and includes both the massive and pipe varieties. 
Much of it consists of brecciated chert cemented by Jimonite and is too silicious 
to be of commercial value. (B.-1910.) 

7. KIPP LAND. 

S. E. Y<i, N. E. y.i, Sec. 5, T. 32 N., R. 2 E. 

This prospect, located nine miles west of Sabula, consists of an outcrop of 
brown ore, covering an area 100 yards Jong by 50 yards wide on the south slope 
of a secondary ridge. V'l'ithin the area of outcrop, the surface is thickly strewn 
with boulders of pipe ore, which also extend for a distance of 200 yards along 
the adjacent stream bed. No developments have been made. (B.-1910.) 

8. LACLEDE LUMBER COMPANY LAND. 

Ow11ed by Laclede Lionber Co., Laclede, Mo. 

Sec. r9, T. 30 N., R. 2 E. 

This prospect, located six miles northeast of Ellington, consists of an outcrop 
of brown ore in the form of boulders scattered over an area 120 yards lcng and 
from 70 to 100 yards wide, on the crest of a ridge. Intermingled with the ore are 
scattered boulders of sandstone and chert. 

The ore is secondary Jimonite and is slightly si licious, due to inclusions of thin 
seams and lenses of sand and occasionally fragments of partially decompose<l 
chert. (B.- 1910.) 

9. MISSOURI LU:MBER AND MINING C0);1PANY LAND NO. r. 

Owned by Missonri Lu-mber and Mining Co., Grandin, Mo. 

S. Y,, Sec. r2, T. 29 N., R. I E. 

This property, located five miles southeast of Ellington, bears an outcrop of 
brown ore covering an area 40 yards wide and 50 yards long, on the crest of a 
ridge. The ore consists of pipe and boulder limonite, the latter containing occa­
sional angular fragments of chert. 

On the crest of a high east-west ridge, in the N. Y, of Sec. 12, is an outcrop of 
ore 20 yards wide and 40 yards Jong. T he ore at this place is entirely of the pipe 
variety and contains no chert or sand. Small scattered outcrops of similar ore 
occur along this ridge for a distance of nearly half a mile. (B.-1910.) 

G-20 
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10. MISSOURI LUl\ifBER AND MINING COMPANY LAND NO. 2 

Owned b31 Missouri Lumber and Mining Co., Grand·in, Mo. 

S. Y,, Sec. 34, T. 30 N., R. IE. 

This property, located two miles east of Ellington, is chara'Cterized by three 
outcrops of brown ore which arc distributed for a quarter of a mile along a 
southeast trending ridge. Each outcrop is approximately 50 yards square but in 
none is the surface ore very abundant. 

The ore is a secondary limonite, occurring in both boulder and tabular form 
and is practically free from sand and chert. (B.-1910.) 

I l. SUTTON LA~D. 

Owned by J. L. Sutton, Ellington, Mo. 

S. W. ~, Sec. 34, T. 30 N., R. I W. 

This prospect, located two miles southwest o f Bedwell, consists of an outcrop 
of brown ore in the form of boulders and fragments S'Cattered over an area 50 
yards long an<l 30 yards wide, on the southwest slope of a ridge. 

The ore is a secondary limonite containing little or no chert or sand. It 
occurs embedded in residual clays overlying partly exposed beds of Gasconade 
dolomite. (B.-1910. ) 

REYNOLDS COUNTY. 

HEMATITES OF THE FILLED SINKS. 

No. Name of }.fine or Owner. 
1 Red Ore Bank ................. . 

Twp. 
32 

R. 
2W. 

Sec. 
20 

SECONDARY LIMONITE. 

2 Brooks, W. l\>l., Land ... .. . . ..... 31 1 E. 6 
3 Collins, E., Land No. 1 .......... 32 2 E. 4 
4 Collins, E., Land No. 2 .... . ..... 32 2 E. 8 
5 Evans-Johnson Land ......... . .. 29 1 E. 8 
6 Evans, A. J., Land ... ... . .... . .. 29 1 E. 8 
7 Kipp Land . ............ . . ...... 32 2 E. 5 
8 Laclede Lumber Co. Land .... 30 2 E. 19 
9 Mo. Lum. & Min. Co. Land No. 1. 29 1 E. 12 

10 Mo. Lum. & Min. Co. Land No. 2. 30 1 E. 34 
11 Sutton, J. L., Land .. .. ........ .. 30 1 w. 34 

REPORTED OCCURRENCES. 

Lone Star. ..... . . . . .. . . . . . . . . . 28 1 E. 2 
Owner unknown. . . . .. . . . ....... 32 2 E. 5. 

..... . .... . ..... 33 1 w. 8 

Fractwnat. 
N. E. }. 

Lot 2. 
s. w. l. s. w. t. 
N. E. t, K. E. t. 
N. W. t, S. E. }. 
S. E. i:, S. W. f. 
S. E. t, N. E. t. 

s. 1. 
s. ! . 
S. W. }. 

s. w. t. 
N. w. t. 
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RIPLEY COUNTY. 

Ripley county ranks seventeenth in the production of iron ore, 
having shipped a total of 2,769 tons. The iron deposits of the county 
consist of secondary and primary limonite, the relative abundance, dis­
tribution, and locations of which are shown on the accompanying county 
map. 

Both types of deposit occur in the Cambrian residuum which ap­
parently is very thick in this county, outcrops of the underlying 
Roubidoux and Gasconade formations being confined chiefly to the main 
stream courses. 

The above shipments were made by the Missouri Lumber and Mining 
Company during the years 1903 to 1905 from mines in the northwestern 
portion of the county. Aside from these developments very little atten­
tion has been given to the iron deposits in this county, due chiefly to a 
lack of adequate transportation facilities. 

SECONDARY LUIONITE. 

I. DALTON (LEVI C.) LAND. 

S. E. ~, Sec. 9 T . 22 N., R. 1 E. 

Iron ore occurs here near the foot of a hill of moderate slope. Only a few 
small pieces are to be seen on the surface, but recently Judge Dalton has sunk 
a shaft six feet deep and in so doing, has taken out many fragments of ore. 
This ore is in the form of masses an inch or so thick, somewhat botryoidal, :rnd 
frequent ly several such masses are cemented together. It is non-si liceous, or 
nearly so, and o-ccurs both as limonite and as da rk red fibrous turgite. These 
masses are disseminated through reddish yellow clay. This locality is ten miles 
from the Doniphan Branch of the I. M. Ry. (L.-1892.) 

2. G0VERN1vIENT LAND NO. 2 . 

Sec. 16, T. 22 N., R. 1 E. 

Limonite is fo und in fragments on the flat extension o f a high hill which 
occurs at this place. The ore exists as pipe, or stalactitic, massive and pseudo­
morphous after pyrites. Each variety is non-sil iceous. Only scattered fragments 
of ore mingled with much chert are seen on the surface around the ore area, with 
limestone exposed a few feet lower on the hill. (L.-1892.) 

3. GOVERNMENT LAND NO. 3. 

W. ~' S. E. Y<i, Sec. 7, T. 22 N., R. 2 E. 

Limonite is found here covering an area abput one hundred and ten yards 
long and from fiftern to fo rty yards wide. It occurs on a long, narrow, lo"{ 
spur. The lower half of this area is composed almost entirely of this ore, the 
upper half contains some fragments of chert. Higher on the hill chert and no 
ore is found. T he ore occurs in the form of irregularly shaped masses and 



308 THE IRON ORES. 

fragments of stalactitic and massive types. It is of a very good quality and only 
a few masses contain small fragments of chert. On another spur of this hill, 
and about one hundred and fifty yards northwest of the last deposit, there is 
an area fifteen yards square which is probably an extension of the last, as the 
ore is similar and occurs similarly. This deposit is on the land of Mr. Joseph 
Jaco. Again two hundred yards west, near the base of yet another spur from this 
same hill, also on l\Ir. Jaco's land, several large boulders and blocks of semi­
massi\·e and stalactitic limonite are found, covering perhaps twenty yards square. 
There is little doubt but that this last deposit belongs to or is connected with 
the two deposits just described. Across the branch from these, s111all fragments 
of good brown ore mixed with much chert are found. The slopes of the hill 
in each of these cases arc very gradual. (L.-1892.) 

4. GOVERNMENT LAND NO. 4. 

Sec. 1, T. 23 N., R. r W. 

Limonite occurs in the form of fragments scattered over several square yards 
near the summit of a hill. The surface fragments are mingled with chert. A 
shallow hole has been dug and many large and small pieces of ore, stalactitic in form, 
and of good quality were taken out. Limestone is exposed at a divide a short 
distance westward from the ore deposit. This locality is about eighteen miles 
from Doniphan. (L.-1892.) 

5. :MARTIN LAND NO. 2. 

Owned by C.H. Martin, Do1iiphaii, Mo. 

S. Y,, S. W. y.(, N. W. %, Sec. 12, T. 22 N., R. 2 E. 

This deposit is locate~ about five miles south of Doniphan and about one 
mile northeast of the Current river. It is situated upon the crest and the north 
slope of a high, chert covered ridge where brown ore outcrops over an area of 
about one acre. The ore is secondary limonite chiefly of the pipe variety. Some 
years ago a shaft 50 to 75 feet deep was sunk upon the outcrop as a prospect for 
lead and zinc. The shaft is timbered to within eight feet of the surface. The 
untimbcred portion shows a red, cherty clay carrying considerable ore. The 
surface outcrop indicates considerable ore bearing dirt in the immediate vicinity 
of the shaft. The surrounding hills arc thickly covered with residual chert. 

(C.-19!0.) 

6. McGONIGAL LAND. 

Owned by E. McGonigal. 

S. E. y.(, Sec. 3, T. 23 N., R. 2 E. 

This deposit is localed four miles north of Doniphan. It is marked by a 
strong outcrop of brown ore embracing an area of about so by 200 feet, on a 
gentle northeast hi llside. Above the outcrop is a cultivated field in which occa­
sionally boulders of float ore have been turned up in plowing. Below the outc:-op 
the surface of the hillside is thickly covered with residual 'Chert. The ore is 
secondary limonite and is remarkably free from chert and sand. It occurs in 
large massive boulders with occasional stalactitic and botryoidal forms. No de­
velopments have been made. (C.-1910) 
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7. MISSOURI LUMBER AND MINING cm1PANY LAND NO. I . 

S. E. ~' S. W . ~' Sec. I, T. 24 N., R. I E. 
This mine is located nine miles southwest of Grandin, the nearest shipping 

point, and half a mile east of the Current river. It is situated neai the base of 
the north slope of a very high, chert covered hill. Developments consist of a 
single cut abol1t 100 feet long and 50 feet wide, from which about 700 tons of ore 
were shipped during 1903. The cut was originally about 25 feet deep but its sides 
are now badly caved and except in the first five lo eight feet below the surfac<', 
very little ore can be seen in place. A shaft, now filled, sunk in the head of the 
cut is said to have shown ore to a depth of 40 feet from the surface, and a 30 foot 
heading cxtcmling into the hill developed considerable ore of a soft, ocherous 
variety. 

The ore is a secondary limonitc and is exceptionally free from chert and 
sand, but, being somewhat porous, is apt to contain considerable inrtltered cby. 
An average sample of the boulder ore showed 49.58% iron, 9.20% silica, 0.163% 
Phos., 0.112% Sul., and 10.70% combined water. A sample of the ocherous ore 
from the heading showed 4r.17% iron. 23.31% s ilica, 0.272% Phos., 0.177% Sul., 
and 9.55% combined water. Early shipments, which were made over a logging 
branch now removed, arc reported to have averaged about 50% iron. (C.- 1910) 

8. PONDER LAND. 

Owned by Asel Po11der, Doniphan, Mo. 

S. E. Y.i, S. TV. Y<(, Sec. 26, T. 23 N., R. 2 E. 

Brown ore outcrops on this Janel on both sides of the county road about 200 
yards south of the Doniphan depot. The exposure is restricted to a small area 
and no developments ha,·e been made. The ore consists of fragments of pipe 
Iimonitc cmbedclecl in clay. (C.-1910) 

9. PONDER (D. K) LAND. 

S. W. Y<(, S. E. 0, Sec. 26, T. 23 N., R. 2 E. 

Limonitc is found here covering an area of from twenty to thirty square 
yards. The ore is stalactitic in form, and the deposit forms a slight rise on the 
slope. The ore is non-siliceous and is in the form of large and small masses. 
This locality is only a few hundred yards from the Doniphan Branch Ry. (L.-1892.) 

IO. RANKlX (THOS. JR.) LAKD. 

S. Y,, Sec. 35, T. 23 N., R. I W. 

Herc Jimonite occurs in the form of fragments and blocks over. the surface 
of an area about 'forty yards long and twenty yards wide, on a rather steep slope. 
·within this area nothing but iron ore is found. It is a siliceous ore, silica occurring 
as grains of sand. Surrounding the ore area fragments of chert may be found, 
and in the ravine at the foot of the hill limestone is found in place. This deposit 
is about nineteen miles from Doniphan. (L.-1892.) 

II. STOOPS (P.) LAND. 

N. Y,, N. W. ~. Sec. 23, T. 22 N., R. IE. 

Here scattered fragments of good massive limonite are found with much 
chert on a hi ll. At two or three places these fragments arc quite numerous. 

(L.-1892.) 



310 THE illON ORES. 

12. WILLLlAMS (J. T.) LAND. 

S. 0, S. W. )4, Sec. IO, T. 22 N., R . I E. 

Limonite occurs here on a gradual slope in the form of boulders of massive 
and pipe-Me. A little digging has been done here exposing one boulder about 
three feet in diameter and a few small p ieces. The pipe-ore is of a good quality, 
but the massive portion is slightly cherty. Only a few blocks and fragments of 
iron can be seen. These are mingled with much chert and small blocks of lime­
stone. This locality is, perhaps, nine miles distant. from Doniphan. (L.- 1892.) 

PRTMARY LBIONITE. 

13. AGRICULTURAL COLLEGE LAND NO. 2. 

N. 0, Sec. 19, T. 22 N., R. 3 E. 

Limonite here covers a small area near the higher position of a flat-topptd 
hill. Tt occurs in the form of fragments and also cementing smaJI pieces of 
white chert; it contains fine gi-ains of silica. T his deposit is about six miles from 
Doniphan. (L.-1892) 

14. BOOKER (J. S.) LAND. 

N. W. )4, S. E. )4, Sec. 12, T. 22 N., R. 2 E. 

Massive siliceous limonite occurs here at the summit of the hi ll, over an 
area which is about forty yards Jong and thirty yards wide. This ore contains 
much silica in the form of grains of sand. No rock other than cher t boulders 
and spalls are to be seen near the deposit. This property is about fo•H miles 
from the Doniphan Branch Ry. Mr. Booker owns a similar deposit in the N. 0. S. 
W. y,i, Sec. 22, T. 12 N., R. 2 E., situated on a n adjoining hi ll. (L.-r8g2.) 

15. CURRENT RIVER LAND. 

N. 0, N. W. )4, Sec. 24, T. 22 N., R . 2 E. 

Limonite covers here an area about sixty yards Jong and thirty yards wide. 
The ore is in the form of huge boulders and probably occurs in ledges. I t is 
fair in quality. Some of the ore cements small chert chips. Small fragments 
of loose chert are found within the area and on adjacent portions of the hi ll, 
but no bedded rock T his deposit is about five miles from the Doniphan Branch 
Ry. (L.-r892.) 

16. EATON (Z. A.) L AND. 

Sec. 25, T. 23 N., R. 3 E. 

Limonite occurs here in boulders scattered over an area about fifty yards 
square, on the top of a hill. T hese boulders are either somewhat spongy, or 
porous, or are hard and of a light brown colo·r. :Most of the boulders arc but 
slightly silicious. others contain small fragments of chert. With the ore there 
is much soil and but little cher t and no bedded rock. T his deposit is only about 
one mile from the Doniphan Branch of the I. :M. Ry. (L.-r892.) 

17. GR AY (MRS. LYDIA) LAND. 

Lot 2 S. W. y,( & Lot 2 N. W. %, Sec. 31, T. 23 N., R. 3 E. 

Limonite is found here over an area about twenty yards squa re. The ore is 
in rough masses and is found capping the spur of a hill. It is very siliceous, 
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silica occur ring as grains of sand. Chert 'Chips and boulders are found on other 
portions of this hill. About one-third o f a mile east of th is deposit, on the 
property of Mr. H . R. Walland, is another deposit of similar -ore. Scattered 
masses appear over about as large an area as the last. The associated rock and 
the mode of occurrence of the ore are also similar. (L.-1892.) 

18. HERR (C. B.) LAND. 

N. E. ~, Sec. 24, T. 22 N., R. 2 E. 

Limonite is found here in scattered boulders over a number of acres. A few 
boulders and small fragments of chert are found within this area but no bedded 
rock is exposed. This locality is five miles distant from the Doniphan Branch Ry. 
The summits of the hi Jls in this neighborhood are broad and in many localities 
numerous pebbles are fo und mingled with large 'Chert fragments. (L.-1892.) 

19. HOLLAND TRACT. 

N. 0 , Sec. 19, T. 25 N ., R. 3 E. 

Limonite covers here the greater portion of four or five acres, besides occur­
ring as isolated boulders on different por tions of the hill. The ore is in the form 
of rough masses extending along a steep slope from the top of a hi ll to the waters 
of the North Fork of Little Black river. Portions of the surface ore are quite 
si liceous, containing grains of sand and particles of chert, besides being porous. 
Some chert masses lie on the surface adjacent to the ore deposit. This deposit is 
about four miles from Grandin, on the C. R. Ry. (L.-1892.) 

20. KING (E. M.) LAND. 

S. W. ~, Sec. 24, T. 22 N., R. 2 E. 

Limonite occurs in several localities 'Covering small areas, on this hill. I t is 
fo und in irregular masses a nd small fragments. It is somewhat siliceous, con­
taining a low percentage of silica, both as grains o f sand and as chert chips. 
Pebbles of sandstone and chert with some chert fragments a re found on the hi ll. 
This locality is nearly s ix miles fro m the Doniphan Branch Ry. (L.-1892.) 

21. MABREY (T. W.) LAND NO. 1. 

W. 0, N. E. Y-1, Sec. 23, T. 23 N., R. 3 E. 

Limonite shows here on the surface over an area of about eighty yards long 
and ten yard's wide. T he ore occurs, in the for m of a reef-like deposit, in three 
localities, on the lower portion of a gradual slope, and in the form o f boulders 
and fragments s"Cattered over the whole area. It is only slightly si liceous, con­
taining scattered particles of chert and grains of sand. Pebbles o f sandstone 
and chert, chips of chert and blocks of sandstone are fo und on the same slope 
but no bedded rock is to be seen. T his locality is about two miles distant from 
the Doniphan Branch Ry. (L.-r892.) 

22. MABREY (T. W.) LAND NO. 2. 

S. 0, S. W. Y-i, Sec. 13, T. 23 N., R. 2 E. 

Limonite is here found covering portions of an are.a about thirty yards long 
and s ixty yards wide. The ore occurs in the form o f small boulders and frag­
ments on the slope of a hi ll, and is associated with loose angular cher t and large 
and small pebbles and small boulders of sand.stone and chert. This locality is 
about one mile from the Doniphan Branch Ry. (L.- 1892.) 
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23. MARTIN LAND ).?'0. r. 

Ow11ed by C. H. Martin, Doniphan, 1110. 

S. E. 0, Sec. 33, T. 24 N ., R. 2 E. 

This deposit, located about five miles north of Doniphan, is situated upon the 
crest of a high, chert covered hill. It is marked by an almost continuous t'xposure 
of primary limonite over an area of 2,000 square yards. The outcrop consists of 
large boulders of porous, cherty limonite embedded in clay which contains smaller 
fragments of ore and chert. The ore is quite silicious, due to the presence of 
both chert and sand. The neighboring hills are thickly covered with residual 
chert. (C.-1910.) 

24. MARTIN LA~D ).l'O. 3. 

Owned by C. FI. Martin, Do11iphan, Mo. 

S. E. 0, S. E. 0, Sec. 13, T. 22 X., R. 2 E. 

This deposit is located about four miles south of Doniphan, the nearest 
shipping point on the Doniphan division of the St. Louis, Iron :.\fountain and 
Southern R'y. It is situated upon the crest of a ridge where large boulders and 
small fragments of limonite outcrop over an area of about one acre. A shaft 50 

to 75 feet deep which was sunk as a prospect for lead and zinc developed a few 
feet of limonile near the surface. The ore is of the primary type and has an 
open, porous texture. It is embedded in cherty clay and is quite silicious, due to 
the presence of both sand and partly replaced chert. (C.-19ro.) 

25. :'.\IlSSOURI LU?-IBER A);'D ?-IT~IKG CO:.\[PAXY :.\IIXE NO. 2. 

S. E. 0, S. TV. 0, Sec. 32, T. 25 .V., R. 2 E . 

This mine is localed five miles southwest of Grandin and is situated near the 
head of a small ravine which drains westward into Colvin creek. The outcrop is 
composed of large and small boulders of cherty brown ore covering se,·e1·a\ acres. 
Developments consist of an open cut and a number of pits, the distribution of 
which is shown on the accompanying topographic sketch, (Fig. 25.) The cut, 
which is nearly circular in outline, is 150 feet long, JOO feet wide, and 25 feet deep. 
A large part of the face shows ore; at one place about 20 feet o f nearly solid 
Jimonite being exposed. 

The ore is a primary limonite of which there are three distinct types exposed. 
Underneath an overburden of from two to four feet of residual cherty clay there 
occurs a hard, dense, silicious ore in uneven undulating seams or layers enclosing 
nodules and bou lders of chert and seams of clay. In color this ore i5 a light 
chestnut brown to a deep chocolate, but it is also characterized by a distinctly 
laminated structure with cross joints coated with lustrous blue and black goethite. 

Directly beneath the bed of hard, silicious ore is a layer of clay and sand 
about one foot thick. Beneath the clay and sand there is a three foot ledge of 
very porous, cellular ore which grades downward and in some places laterally into 
a dark, ashy gray to soft, bluish, clayey ore. In some par ts of the mine the soft 
ore occurs directly beneath the hard, silicious ore. The soft ore is best developed 
near the south end of the cut where it is exposed in the bottom and forms a large 
part of the face. · 

At the north end of the cut is a IO foot pit which is reported to show the soft 
ore throughout its depth. A 50 foot pit, sunk on the bank above the south end of 
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the cut, is reported to have shown 40 feet of soft ore underlain by yellow ocher. 
Representative samples of the various types of the ore in this mine, when 

analyzed, ran as follows : 

(1) Hard, dense, laminatecl ore . .... . . 
(2) IIarcl, porpus, cellular ore ....... . 
(3) Soft, brown and blue earthy ore . . 

(3) also gave 2.08% .Manganese. 

Iron. 

44.26% 
45.44 
52 .86 

Silica. 

20.05% 
21.46 
9.S8 

Com-
Phos. Sulphur. bincd 

0 038% 
0 . 038 
trace 

0.107 % 
0.145 
0.048 

water. 

0.70% 
10 . 06 
8.21 

Filling the ravine below the mine is a large pile of waste dirt consisting of small 
fragments of soft ore mixed with soft, O'Cherous materials an<l clay, but containing 
very little chert. This dirt is reported to wash 8o% ore. 

T he several pits on the hillsides to the north of the main cut all <le,·eloped ore 
of the hard silicious and porous, cellular Yarieties. The depth of the ore is not 
shown. 

N 

MINE 
S£ '/<f swy,,. 
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Fig. 25. 
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The mine was opened in 1903 and was worked during 1904 and 1905. It has 
produced about 2,000 tons of ore averaging 48% iron. A logging road crossing 
the property made it possible to load the ore directly into cars at the mine. This 
road has since been removed and Grandin is now the nearest shipping point. 

(C.-191::,.) 

26. l\IlSSOURI LU1IBER AND 1IINING COMPANY l\JTNE NO. 3. 

S. E. 0, N. E. Y-1, Sec. 3;, T. 25 N., R. 2 E. 

This mine, located half a mile northwest of Mine No. 2, is situated near the 
head of a small ravine. Developments consist of a single cut about 40 feet Jong 
by 20 feet wide from which about 30 tons of ore have been taken. The ore is 
cherty, primary limonite, very largely of the porous, cellular type. An average 
sample taken from the ore in stock, showed 46.40% iron, 14.90% si lica, o.o87% 
Phos. and ro-41% Sul. No shipments have been made. (C.-1910.) 

27. l'.1'1ISSOURI LUMBER AND MINING COMPA>l'Y TRACT NO. 4. 

S. W. Y-1, X. E. Y-1, Sec. 31, T. 25 N., R. 2 E. 

This deposit is located about one mile northwest of Mine No. 2, and, as shown 
by the accompanying topographic sketch, (Fig. 26,) is situated upon the crest of 
a high hill. The outcrop consists of boulders and fragments of cher ty, brown 
ore covering two circular areas of about an acre each. Pits I to 4, 9, and 12 to 15 
inclusive, which are outside or upon the edge of the outcrop and range from 
6 to 30 feet in depth. show very li ttle or no ore of value. Pits Nos. 5 to 8 inclusive 
on the southern outcrop. and X os. 10 and I I on the northern outcrop, each pro­
duced some ore of merchantable grade in the first 5 to 8 feet below the surface. 
The best showing is that of pit No. 8. This is a shallow opening about 12 feet in 
diameter from which a half dozen or more large boulders of o re have been blown 
by shooting. The depth of the ore at this point is not known. 

M INE N04 
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ScAL£ 

N 
Ore 

············· 

Fig. 26. _ 
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The ore is a porous, primary limonite and is, for the most part, highly si licious 
due to the presence o f included fragments of chert and grains of sand. A mine 
sample showed 43.49% iron, 26.24% silica, 0.041% Phos., and 0.041% Sul. 

(C.- 1910.) 

28. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 9. 

N. E. Y<I, S . W. )4, Sec. 21, T. 25 N., R. 4 E. 

The deposit lies 12 miles southeast of Grandin and is situated upon a gentle 
north slope on the west bank of Hurricane creek. T he outcrop consists of 
occasional boulders o f silicious, pr imary limonite over an area of about two acres. 
It has been prospected by nine test pits with results as follows: Pits Nos. 3, 4, 7, 
8, and 9 which are upon the edge of the area of outcrop, range from 5 to 15 feet 
in depth and show no ore. P its Nos. 5 and 6, 23 and 25 feet deep respectively, also 
near the edge of the area of outcrop, show a litt le si licious ore near the surface, 
but none of merchantable grade. P its Nos. I and 2, 27 and 30 feet deep, are both 
within the area of outcrop and each shows a low grade ore to a depth of about 
16 feet. T he ore is very silicious, due to the p resence of sand and fragments of 
chert. An average sample of the ore from pits Nos. J and 2, when analyzed, 
showed 36.16% iron, 33.58% silica, 0.0-1% P hos., 0.054% Sul., and 8.78% combined 
water. (C.- r9t0) 

29. MISSOURI LUMBER AND :vII:Nl NG COMPANY T RACT :N'O. r3. 

S. w. Yi, s. E. J4 I 
and r Sac. 28, T. 25 N., R. 4 E. 

S. E. 14, S. W. Y<1 J 
This prospect is located 14 miles southeast of Grandin. It is marked by an 

occasioual su r face boulder of cherty, brown ore scattered over a slight rise in the 
crest of a high, dividing ridge. Developments consist of five pits. 

Pit No. I, 30 feet deep, shows porous boulder ore to a depth of 20 feet. The 
lower 10 feet is in sandy clay and chert, some of which is ferruginous. Pit No. 2, 20 
feet deep, shows six feet of very cherty ore, none of which is merchantable. The 
lower 14 feet is in red, sandy clay and chert. A very large boulder of cherty ore 
outcrops near this pit. P it No. 3, 36 feet deep, is reported to show boulder ore to 
33 feet with three feet of sandy clay and ferruginous chert in the bottom. The 
ore is very similar to that at pit No. I. Pit No. 4, 28 feet deep, is in all respects 
like pits Nos. 1 and 3. Pit No. 5, 45 feet deep, is reported to show boulder ore to 
a depth of 43 feet with sandy clay and flint in the bottom. Below 15 feet the ore 
became soft and contained some manganese. A large boulder of fair ore outcrops 

beside this pit. 
The ore is a porous, cherty limonite o f the primary type. A mine sample 

obtained from pits Nos. 1, 3, and 4 analyzed 4r. r7% iron, 25.ooo/o si lica, 0.014% 
Phos., and 0.399% Sul. A sample of the o re from pit No. 5 analyzed 38.42% i1·on. 
22.10% silica, 0.070% Phos., and 0.213% Sul. (C.-1910.) 

30. 1vl1SSOUR1 LUMBER AND MINING cm'1PANY TRACT NO. r4. 

S. ~' N. E. Y<(, Sec. 30, T. 25 N., R. 4 E. 

This prospect lies IO miles southeast of Grandin, and covers an area of about 
10 acres on the north slope of a h ill near Reaver Dam creek. Developments consist 
of 11 test pits, the distribution of which is shown on the accompanying topographic 
sketch. Pits Nos. 4, 7, 8, 9, and IO, ranging from 8 to 23 feet in depth, show no 
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ore. Pits Xos. 2, 5, and 6, which range from 15 to 22 feet in depth show ro to r6 
feet of very silicious ore mixed with a large quanti ty of cherty clay. Pit No. r, 
22 feet deep, shows 15 feet of good boulder ore underlain by a sandy, chcrty clay. 
Pit No. II, 26 feet deep, shows large boulders of very porous and highly silicious 
ore to the bottom, mixed with Ycry little dirt. 

The ore is a primary limonitc of the porous, chcrty type. A mine sample taken 
from pit No. r showed 50.86% iron, 11.96% silica, 0.071% Phos., and 0.151% Sul. 
A similar sample taken from pit ~o. II showed 37.98% iron, 25.IO% silica, o.o.i5% 
Phos., and 0.076% Sul. (C.-19ra.) 

31. RIPLEY COUNTY LA::-rn. 

Sec. 16, T. i2 N., R. I E. 

Limonite is found here COYcring an area about thirty yards Jong and ten yards 
wide. The ore is in the form of rough boulders which make up the surface of 
the southern portion of the top of the high hill. It is quite siliceous, sili.:a 
occurring principally in the form of grains of sand. Years ago digging \\·as done 
within this area but none of the ore was ever utilized. Some chert fragments arc 
found over the entire hill and pebbles are seen on the northern slope and bedded 
limestone is exposed near the base of the hi ll. This deposit is about ten and one­
half miles from Doniphan (L.-1892.) 

32. STEPHENS (W. \V.) LAND. 

TV. 0, Sec. 19, T. 22 N., R. r E. 

Limonite is found here covering an area about twenty yards long and forty 
yards wide and making up the point of a spur of a chert hill. It is not a heavy 
ore and is somewhat siliceous, silica occurring as grains of sand. Chert fragments 
are found on the hill adjoining the deposit of ore. This locality is about fourteen 
miles from the Doniphan Branch Ry. (L.-1892.) 

33. TOWELL (I. 1I.) LAXD. 

E. 0, S. E. y.i, Sec. 19, T. 22 N., R. I E. 

Limonite is found here coYering an area about thirty yards long and ten 
yards wide. It occurs as numerous rough masses on the steep slope at the foot 
of a high hill. The ore is quite si liceous, silica occurring both as fine grains of 
sand and small fragments of white chert. Other loose masses of similar ore are 
found about one hundred yards _northeast and across the creek from this deposit. 
This area is only about fifteen yards square. :VIuch surface chert gravel is asso­
siated with these deposits but no bedded rock is observed. This locality is about 
thirteen miles from Doniphan. (L.-1892.) 

34. \VILSOX (ROBERT) LAND. 

S. E. )4, Sec. 32, T. 22 N., R. 3 E. 

Limonite is found here covering three localities. The most southern area is 
about forty yards long and sixty yards wide. The other two deposits occupy 
about one-third of an acre and are from one hundred and fifty to three hundred 
yards apart. The boulders are slightly porous but the per cent. o f insoluble 
material runs rather high, silica occurring in the form of grains of sand. Pebbles 
of chert and sandstone and angular chert fragments are found over the entire 
area occupied by the three deposits. These localities arc about six miles distant 
from the Doniphan Branch Ry. (L.- 1892 ) 
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35. YOUNG BANK 

Ow11ed by D. B. Yo1111g, Doniphaii., M.o. 

S . E. Y<t, S. W. ~' Sec. 23, T . 23 N., R . 2 E. 

This property, located just north of the city limits of Doniphan, has been 
partially developed by three shallow cuts and one IO foot pit. These openings 
indicate a sha llow deposit of primary limonite embedded in cherty clay. The ore 
has an open texture and carries both sand and chert. No shipments have been 
made. (C.-r9ro.) 
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RIPLEY COUNTY. 

SECONDARY LIMONITE. 

No. Name of i1line or Owner. Twp.N. R. Sec. Fractional. 

1 Dalton, Levi C., Land ........... 22 1 E. 9 S. E. t. 
2 Government Land No. 2 ......... 22 1 E. 16 
3 Government Land No. 3 ......... 22 2 E. 7 W. !. S. E. t. 
4 Government Land Ko. 4 . .. .... . . 23 1 w. 1 
5 Martin, C. H., Land No. 2 ....... 22 2 E. 12 S. ~. S. W. t, N. \V. t. 
6 McGonigal, E., Land ............ 23 2 E. 3 S. E. t 
7 Mo. Lum. & Min. Co. Mine No. l. 24 1 £. 1 S. E. t. S. \V. }. 
8 Ponder, Asel, Land .............. 23 2 E. 26 S. E. t, S. W. t. 
9 Ponder, D. K., Land .... . ....... 23 2 E. 26 s. w. t. s. £. t. 

10 Ranken, Thos., Land ....... . .... 23 1 w. 35 s. !-
11 Stoops, P., Land ................ 22 1 £. 23 N. !, N. W. f. 
12 Williams, J. T., Land. ... ........ 22 1 E. 10 s. {. s. w. t. 

PRIMARY LIMOI\ITE. 

13 Agricultural Col. Land No. 2 ..... 22 3 £. 19 N. t. 
14 Booker, G. 5., Land ............. 22 2 E. 12 N. W. i. S. E. t. 
15 Cmrent River Land ..... . . .. .... 22 2 E. 24 N. !, N. W. t . 
16 Eaton, Z. A., Land .............. 23 3 £. 25 

17 Gray, Lydia, Land ........ . .... . 23 3 E. 31 tot 2, S. W. t. 
Lot 2, N. W. t. 

18 Herr, C. B., Land ......... . ..... 22 2 E. 24 N. E. t. 
19 Holland Tract. .............. . .. 25 3 E. 19 N. }. 
20 King, E. M., Land ...... . ....... 22 2 E. 24 s. w. t. 
21 Mabrey, T. W., Land No. 1 ...... 23 3 E. 23 W. !, N. E. }. 
22 Mabrey, T. W., Land No. 2 .... . . 23 2 E. 13 s. !, s. w. t. 
23 Martin, C. H., Land No. 1 ....... 24 2 E. 33 S. E. t. 
24 Martin, C.H., Land No. 3 ....... 22 2 E. 13 S. £. i, S. E. t. 
25 Mo. Lum. & Min. Co. Mine No. 2. 25 2 E. 32 S. E. t, S. W. t. 
26 Mo. Lum. & Min. Co. Mine No. 3. 25 2 E. 31 S. E. t, N. E. t. 
27 Mo. Lum. & Min. Co. Mine No. 4. 25 2 E. 31 S. \\I. t. N. E. }. 
28 Mo. Lum. & Min. Co. Mine No. 9. 25 4 E. 21 N. E. t. S. W. }. 

29 Mo. Lum. & Min. Co. Mine No. 13 25 4 E. 28 
{S. W. t. S. E . t. 

S. E. t. S. W. }. 
30 Mo. Lum. & Min. Co. Mine No. 14 25 4 E. 30 S. t, N. E. t. 
31 Ripley County Land ............ 22 1 E. 16 
32 Stephens, W.W., Land ... . ...... 22 1 E. 19 W.}. 
33 Towell, T. M., Land ............. 22 1 E. 19 E. !, S. E. f. 
34 Wilson, Robert, Land ........... 22 3 E. 32 S. E. t. 
35 Young, D. B., Bank ............. 23 2 E. 23 S. E. i. S. W. t. 

REPORTED OCCURRENCES. 

Herr, C. B ............ . .... . ... 22 1 E. 24 N. !, 
Owner unknown ..... . . . .. . ..... 22 1 E. 14 

.... . .... . ...... 22 1 E. 20 

............ . ... 22 2 E. 1 Lot l, N. W. }. 

. ........ . ..... . 22 2 E. 7 N. E. t, S. E. i-

.... . ......... . . 22 3 E. 18 S. E. t. N. E. t. 
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REPORTED OCCURRENCES-Continued. 

Name of Mine or Owner. Twp.N. R. Sec. Fractional. 

Owner Unknown ............. 23 2 E. 4 N. E. t, N. E. t. 
. . ... .. .. . . .. . . . 23 3 E. 21 N. \V. t, N. E. t . 
...... . ......... 24 2 E. 7 N. W. l, N. W. t. 
. . .... . .... . .... 24 2 E. 7 N. W. t, S. W. t. 
. . . . . . . . . . . . . . .. 24 2 E. 18 N.E . l. .. 
. . . . . . . .. .. . . . . . 24 2 E. 19 E. } . 
. . . .. . . . . . . . . . . . 24 2 E. 28 N. W.t . 
................ 25 4 E. 33 N. E. t, N. W. t. 
......... . ...... 25 4 E. 33 N. W. l, N. E. t. 
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ST. CLAIR COUNTY. 

The iron ore deposits of this county consist of red hematite occur­
ing in the Carboniferous and secondary limonite occurring in the 
residuum overlying the Burlington limestone. 

The hematite deposits are small and are frequently sandy, grad­
ing into ferruginous sandstone. No ore has been shipped from this 
county. Aside from the Green bank the known secondary limonite de­
posits arc probably too small to warrant attention at this time. The 
Green bank, while promising, is 12 miles from Osceola, the nearest 
shipping point. 

HEMATITES OF THE CARBONIFEROUS. 

I. COLLINS BANK. 

Sec. 23, T. 39 N., R. 25 W. 

An outcrop of red, earthy hematite, portions of which are somewhat ar­
gillaceous, extends over a distance of two hundred feet, along the ravine at 
the foot of a steep slope, on which no rocks arc perceptible, except broken 
chert above the soil. (S.-1872.) 

2. GROVER BANK. 

Sec. 16, T. 39 N., R. 24 W. 

Large and small fragments of ferruginous sandstone, frequently very rich 
in iron, together with some brown and red hematite, are spread over a zone 
several hundred feet wide, and about one-fourth of a mile long across a 
limestone ridge. (S.-1872.) 

3. MARMADUKE BANK. 

Sec. 23, T. 39 N., R. 25 W. 

Fragments of earthy, red hematite partly altered into yellowish bro ,vn, 
porous limonite, are found on the surface on the summit of the ridge, over an 
area measuring six hundred feet across, and four hundred feet along the riJge. 
Some of the ore is sandy and passes into a regular ferruginous sandstone in 
places. :i\fost of the ore is good and the fragments large and sharp-edged. 

4. 

SECONDARY LL\IONITE. 

GREEN BANK. 

Ow11cd b:y T. F. Cree11, Iconium, Mo. 

S. W. y,i, Sec. 27, T. 39 N., R. 24 W. 

(S.- 1872.) 

On this property, located half a mile west of Iconium, boulders of brown 
ore outcrop for a distance of 150 to 200 feet in a general northeast-southwest 
direction along the top of a 25 foot bluff of Burlington limestone. Develop­
ments consist of a 72 foot shaft which was sunk upon the outcrop about 40 
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years ago, disclosing a fissu re in the limestone filled with limonite. The 
shaft has s ince caved and filled to within 12 feet of the sur face, but still 
s ho,vs the fissure to be 12 feet in w idth at the surface and to gradually nar­
row with depth. 

The ore, filling t he fissure, is a porous, cindery, secondary limonite 
w hich, in places, is very fossiliferous, showing many crinoid casts. An an­
alysis of the ore showed 53.31% iron, 6.26% si lica, 0.075% P hos., o.o.i4% Sul., 
0.675% l\ln., and 10.98% combined water. 

Dr. A. Schmidt, who visited the proper ty in 1872, reports the ore to ex­
tend to the bottom of the s haft, the width of the vein decreasing, however, 
wi th depth. On the basis of th is repor t, t here is a good quantity of ore 
await ing development at th is place. 

5. 

Osceola, 12 miles to the southwest, is the nearest sh ipping poin t. 
(H.-1910.) 

GREENWELL BA::S:K. 

Sec. 15, T. 39 N., R. 25 W. 

The ore occu rs scattered over an area 70 feet long and 40 feet wide on 
the slope of a low, flat hill. This hill is covered with chert and large boul­
clcrs of crystalline, gray limestone; part of the, ore is hard and solid ,,nd part 
is argillaceous. (S.- 1872.) 

6. SHELDON LA::S:D. 

N. E. 7-'.i, Sec. 8, T . 38 N., R. 24 W. 

This prospect, located seven miles northeast of Osceola, consists of an 
-0utcrop of secondary limonite in the form of boulders and fragme n ts strewn 
over an area 6o feet square, situated near the crest of a hill. 

The ore occurs in termingled with chert and partly em bedded in red clay. 
It is dark brown in color a nd varies in texture from compact to cellular. 
Some of the ore is inclined to stalactitic structures and all of it is free from 
silicious materials. Burlington limestone outcrops in a n umber of places on 
the adjoining h ill slopes and probably nowhere in the area is t he residuum 
more than three or four feet thick. Owing to this fact, the deposit will probably 
pro,·e to be small. (H.- 19ro) 

ST. FRANCOIS COUNTY. 

St. Francois county ranks first in the production of iron ore .. having 
.an accredited output of 3,939,799 tons. ·with the exception of about 
500 tons of secondary limonite mined during the early 70's, all of this 
ore was blue specular hematite obtained from Iron )fountain. 1\Iining 
-Operations began at Iron )fountain in 1844. In August 1846 the first 
Iron l\Iountain furnace was put in blast to be followed by a second in 
1848. In J 851 Valley },orge was built 2% miles cast of Parmington, 
.and continned in operation until J 866 making iron blooms from Iron 
]\fountain ore, the blooms being hauled to the l\fississipp( river at Ste. 
Genevieve. In January, 1855, a third furnace was put in blast. In 
J 858 the St. Louis, Iron 1'1onntain, and Southern R'y was built as far 
.as Pilot Knob, giving Iron l\fountain ore an outlet to other furnaces. 

G- ~l 
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With the exception of 1907, Iron Mountain has been operated more 
or less continuously since the date of its opening. 

I. 

2. 

SPECULAR ORES IN PORPHYRY. 

IRON :MOUXTAIN. 

Owned by W. I'(. Smollinger, Iron M~o1mtain, Mo. 

Sec. 31, T. 35 N., R. 4 E. 

Mining operations at Iron Mountain are described in full on page 108. 

SECONDARY LIMONITES. 

MAR'S HILL BANK. 

Owned by W. T. Franlllitt, Valles Mines, Mo. 

S. W. y,i, N. E. y,i, Sec. 23, T. 38 N., R. 5 E. 

This deposit is located four miles southeast of Valles Mines. It is situ­
ated on the eastern slope of a secondary ridge which is capped by residual 
materials of the Potosi formation. The outcrop is composed of boulders of 
limonite scattered over an area of about ten acres. Developments consist 
of a 24 foot pit and two shallow cuts located 20 feet below the crest of the 
ridge. The cuts, each 20 feet long and s feet wide, expose boulders of com­
pact, silicious ore embedded in red, cherty clay derived from the decomposi­
tion of the Potosi formation. The 24 foot pit, which is located 200 feet north 
of the two cuts, is reported to show boulders of limonite embedded in a s im­
ilar clay throughout its depth. The ore at the bottom of the pit contained 
much unaltered marcasite. 

The ore is a secondary limonite, much of which is silicious clue to the 
included fragments of chert and small druses of quartz. Two mine samples, 
taken from the ore on the clump, show the following analyses: 

Number. I Iron. Silica. I Phos. I Mn. Alumina. 

:: : : ::: :: : : : :: : : :: : : .•.• ::: .. :I 56. 79 1 
54.45 

3. :YIINE LAMOTTE BANK NO. r. 

Owned by Mille Lamotte Lead Co., Fredericlltown, Mo. 

Sec. 17, T. 34 N., R. 7 E., Mine Lamotte Spanish Grant. 

(B.-1910.) 

This bank, located one mile north of Mine Lamotte, is situated in an 
open field on the crest of a low hill. Developments consist of a number of 
irregular pits scattered over an area of several acres. This work was done by 
the Mine Lamotte Company during the early 7o's, at which time about 500 

tons of ore were produced and utilized for fluxing purposes. 
The ore is a secondary limonite and occurred as boulders embedded in a 

red clay, which contains chert and drusy quartz of the Potosi formation. 
The deposit is located near, if not on, a fault line which brings the Lamotte 
sandstone to the surface on the south. Similar geologic conditions extend 
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along the fault to the northwest for a quarter of a mile or more and an out­
crop of ore in the road on the west indicates that workable ore may be found 
in that direction. (C.-1910.) 

STE. GENEVIEVE COUNTY. 

SECONDARY LilVfONITE. 

I. NAEGER BANK. 

Ow11ed by Peter Naeger, Ste. Genevieve, Mo. 

S. E. 74, Sec. II, T. 37 N., R. 8 E. 

This bank is located three m iles southeast of Zell, the nearest shipping 
point on the Illinois Southern R'y. The outcrop consists of boulders of 
secondary limonite exposed along the county road for a distance of 60 yards. 
Mr. Naeger, the owner, reports that some o re was mined from several small 
pits located in the field immediately east of the outcrop. The ore occurred 
as boulders embedded in clay. It was somewhat silicious due to the presence of a 
amount of sand occurring in small lenses or seams. 

The ore mined is reported to have been used as a flux at the Cornwall 
Copper ·works two miles southeast of this place (B.-1910.) 

REPORTED OCCURRENCES. 

Sec. 7, T. 35 N., R. 8 E. 

Sec. 12, T. 37 N., R. 7 E. 

SHANNON COUNTY. 

Shannon county ranks ninth in the production of iron ore, having 
shipped a total of 40,363 tons. With the exception of one deposit of 
primary limonite, near Birchtree, the known deposits of the county are 
secondary limonite, the distribution and locations of which are shown 
on the accompanying county map. 'l'he secondary deposits consist 
chiefly of boulder ore which occurs embedded in the residual, cherty 
clay overlying the Roubidoux and Gasconade formations. Except along 
the courses of the main streams the residuum is uniformly thick, out­
crops of the underlying formations being few. 

Mining operations began in this county in 1902 since which time 
eight mines have been opened and shipments have been made each 
year. 

SECONDARY LIMONITE. 

I. CARR LAND. 

Owned by David Carr, Timber, Mo. 

E. 0, N. E. 74, Sec. 31, T. 31 N., R. 4 W. 

The outcrop of limonite at this place occurs near the base of a ridge 
roo yards west of Sinkin creek. The outcrop, consisting of boulders and 
fragments of ore, is 35 feet in width and extends up the slope for a distance 
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of 175 feet. No attempt has been made to determine the depth of the ore 
body. 

The ore is secondary after 111a rcasite and is Ycry free from silica and 
other impmities. 

T he surface surrounding the outcrop is covered with fragme nts of cher t 
and sandstone. Dolomite of the Gasconade formation forms a low bluff a 
few yards south of the outcrop. (H.-1910.) 

2. CHRISCO LAND. 

Owned by Daniel Chrisco, Tiiuber, Mo. 

S. TV. !4, Sec. 17, T. 31 N., R . 4 TV. 

This bank, located three miles north of T imber, is situated on tbe west 
point of a hill. Xo developments have been made. T he outcrop covers an 
area 200 feet by 150 feet, within w hich occur scattered boulders of o re. The 
ore is secondary Jimonite and is often very cherty. The outcrop is not a 
promising one. (H.-r910.) 

3. CHILTO'.'\ BANK. 

Ow11ed by J. H. Darr, E111inc11cc, Mo. 

N. E. !4, N. W. !4. Sec. 27, T. 29 N., R.. 4 TV. 

T his bank is located one m ile northwest of Eminence, and is situated 
upon a low point of Gasconade limestone not over 40 feet above the level of 
Jacks-Fork. The ore lies in a depression in the dolomite and outcrops o,·cr 
an area of about 300 square yards. A few dolomite fragments were ob­
served scattered among the o utcropping ore but none of the former ap­
peared to be in place. A num ber of s hallow pits show the ore to be not over 
three to four feet th ick. I n one fo ur foot pit, near the west side of the de­
posit, the ore is exposed in a sol id ledge und erlain by bedded dolomite and 
overlain by clay containing fragments of dolomite and ore. Another pit, 
near the middle of the ore body, shows fou r feet of ore in dense, massive 
blocks. 

The ore is secondary limonitc and is en ti rely free from sand and chert. 
An average sample taken from the outcrop ran 59.47% iron, 3.14% s ilica, 
o. 1619'o Phos., 0.076% Sul., 8.45% com bined water, and I.Oi% moisture. 

(C.-r910.) 

4. CORDZ-FISCHER l\fTNE. 

Owned by Sha1111on County Mining and Development Co1-11pa11y, TVi11011a, Mo. 

S. W. !4, Sec. 14, T. 26 N., R . 5 IV. 

T his mine is located five miles south of Birchtree. It consists of three 
relatively large pits d istributed over a tract of So acres. The opening 
farthest to the southeast, known as No. I, consists of a roughly circular pit 
about 300 feet in diameter and 40 feet deep with a large cone shaped area of 
barren ground near its cen ter. There is on ly an occasional showing of wash 
dirt in the upper portio n of the face, the best ore being exposed at the lowest 
levels of the pit where there is apparently considerable o re. Two shafts, sunk 
on the site of the pit during the early exploration of the property, are re­
ported to have developed ore to a depth of 70 feet. 

The next largest opening, known as Ko. 3, is localed on the west end of 
the p roperty. It consists of an irregular pit about 300 feet long, 60 feet wide, 
and 25 feet deep. Because of the ca'"ecl condition of the face, ore can be 
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observed in place at a few points only. Beneath about ftve feet of surface 
clay and chert, at the north end of the pit, there is exposed a six-foot ledge 
of rather dense, dark brown and red ore which no doubt is, in part, hematite. 

P it No. 2, located between No. r am! No. 3, is about 100 feet in diameter 
and nearly circular in outline. That portion of the face not covered by 
detritus, shows no ore and the p it is reported to be worked out. 

The clump at No. 1 is about 800 feet long, 75 to 100 feet wide, and from 
IO to 30 feet deep. This dirt will apparently wash about 50% ore. 

The ore is a secondary limonite. In both X o. t and No. 3, boulders of 
ore were found to contain but slightly altered marcasitc encased in a shell of 
limonite. This material ·was found upon the dump and its original position 
in the min e was not determined. :Much of the ore appears lo have occurred 
in the form of boulders containing seams and cavities fi ll ed with yellow 
ocher. It grades on the one hand to soft ocher and fine fragments of ore, :ind 
on the other hand to a rather hard blue and red ore resemhling hematite. 

T he property ·was opened by the Shan non County Mining and Develop­
ment Company during 1901 and was worked intermittently by that and the 
F risco Ore Mining Company up to 1903, producing 14.730 tons of ore. The 
average analysis of eleven shipments ran 49.95% iron, q.13% silica, 0.09-1% 
Phos., o.1..i5% Mn., and 4.95% moisture. A logging road, crossing the 
property, made it possible to load ore directly into cars at the mine. This 
road has since heen removed and the nearest sh ipping point is 13irchtree on 
the St. Louis and San Francisco R'y., five miles to the north. (C.-1910.) 

::,. CUTLER LAND. 

Owned by T. ]. J-111111phrey, !Jirc!tire<', 1vlo . 

X. 0, N. E. y.i, S. TV. :Y.t, Sec. 33, T. 27 N., R. 5 TV. 

This deposit is located 1:)4 miles southwest of Birchtree. It is situated 
upon the crest and east face of a ridge. Secondary limonite outcrops over 
an area roo yards long by 50 yards wide. No developments have been made. 
The outcrop consists chiefly of small boulders of dense to porous, brown ore, 
free from si licious impurities. The surface of the surrounding tract is co\'ered 
by a mantle of small chert and quartzite boulders, the depth of which was 
not ascertained. (C.- 1910.) 

6. DEA2' (J. H.) LAN'D. 

S. Y,, Lot 2, N. W. Yi, Sec. 30, T. 28 N., R. 3 W. 

Herc, near the highest part of a mountain, there is but a small surface 
showing of ore; but a shallow pit has been dug and pieces of good li111onite 
taken out. l\Ir. Vanausdall says solid ore was struck at the bottom of the 
hole. The o re is of good quality. It occurs in light yellowish-gray, sandy 
clay. The associated rock is chert. (L.-1892.) 

7. El\IBREE LAND. 

N. 1/1. y;, .V. TV. y.i, Sec. 12, T. 28 N., R. 4 W. 

Limonite is found here covering only a small area. at the lower extremity 
of a long flat [)Oint. It is a good ore and occurs massive and pseudomorphous. 

(L.-1892.) 
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8. GOVERXMEXT LAND NO. 5. 

S. E. ~' N. E. ~' Sec. 25, and S. E. )4, N. E. ~' Sec. 24, T. 28 N., R. 4 W. 

Stalactitic limonitc is found in these localities on and near the summits 
of hills which are thickly covered with fragments of chert. But little orE' is on 
the surface, yet, at each locality, a little digging has been done and small and 
large masses of pipe ore have been exposed. It is a good ore, some parts of it 
arc pscudomorph after pyrite. (L.-1892.) 

9. GRANDI:N' ,BANK. 

S. W. ~. Sec. 19, T. 31 N., R. 4 IV. 

This bank, located about three miles northwest of Timber, is situated in a 
small gully which pitches precipitously down a steep ridge on the south side 
of Barren Fork. No developments have been made. The outcrop occurs in a 
belt 40 to 75 feet wide, extending from the base to the crest of the ridge, 
a vertical distance of 90 feet. The ore occurs intermingled with fragments 
of porous chert and consists of secondary limonitc. The residuum at this 
place is probably very thin, as several outcrops of Gasconade dolomite occur 
along the sides of the small ravine in which the ore is exposed. (H.-1910.) 

IO. HEARST MJXE. 

Owned by James Hearst, fVi11011a, Mo. 

N. E. ~' S. W. ~' Sec. 16, T. 27 N., R. 3 IV. 
This mine is located 2Y, miles east of \,\Tinona. It consists mainly of an 

open cut 150 feet long and 50 to 6o feet wide, which was made upon a small 
outcrop of brown ore located upon the southeast slope of a prominent hill. 
The west face of this pit consists almost entirely of barren, residual clay, 
and flint, with a broken bed of quartzose sandstone 12 to 18 inches thick 
lying in an uneven but well defined line slightly above the middle of the face, 
but dropping abruptly to near its base at the north end. The east face shows 
some brown ore in clay but no sandstone. Forty to 50 feet of the north face 
shows considerable hard brown and soft red ore occurring in veins and seams 
pitching rather uniformly about 35° west of north. 

The red ore is soft and greasy and is associated with a fine, ocherous clay 
which in places is replaced laterally by a seam of soft yellow sand. At the 
base of the north face, the ore lies both above and below a 12 inch layer 
of quartzose sand and chert breccia which resembles the sandstone ledge in 
the west face described above. 

In the extreme northeast corner of the cut a small heading encountered 
streaks of soft red ore varying from 12 to :20 inches in thickness mixed with 
seams of clay, all of which pitch to the northwest. 

A 40 foot shaft near the north end of the cut is reported to be in ore 
mixed ·with some sand throughout its entire depth. From the foot of this 
shaft a drift has been driven 15 feet to the north. The west face of this 
drift carries very little ore, while the east face shows seams of soft red and 
hard brown ore which dip to the northwest. 

A 15 foot shaft, located on the east bank of the cut, encountered, through­
out the lower 12 feet, pitching scams of red ore mixed with seams of white, 
yellow, and red clay and soft white sand. A 30 foot drift, extending south 
35° west from the bottom of this shaft, shows pitching seams of similar 
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material throughout its length. A 15 foot drift, extending north 55° west 
from the same point, encountered red ore in the back and developed an 18 
inch seam of ore at the foot of the shaft p itching in the direction of the drift. 
Another shaft, about 30 feet south of the last, is reported to have encountered 
similar materia l, having the same general northwest dip. 

From the foregoing, it would appear that this deposit of red and brown 
hematite occurs along a zone of breeciation or faulting, or some sort of sink 
structure, the degree or exact nature of which has not been determined. 
Since the h ills in this vicin ity arc everywhere thickly covered with a mantle 
of residuum, mining developments a lone will disclose the factors controlling 
the extent of the ore body. The facts so far developed suggest that a 
northeast-southwest zone of brecciation cuts the large pit near the point 
where the 40 foot shaft is now sunk, and that the red ore will be confined to 
a belt on the east and conform closely to such a line. 

The ore is secondary after iron sulphites, and shows sulphide pseudo­
morphs. lt is partly red and partly bro,vn, but in the absence of more defi­
nite knowledge regarding the accompanying structures, it is classed as a 
secondary limonite deposit. 

This property was opened during 1902 and 1903, after which operations 
ceased until the fall of 1909. An early shipment ran 53.15% iron, 11.93% 
silica, 0.103% P hos., 0.06% 1ln., and 7.30% moisture. 

T he ore was hauled three miles by wagon and placed on board cars at 
Low \Vossie for 75 cts. per ton. Three hundred and fifty tons were pro­
duced. (C.-1910.) 

I I. HURT BAXK. 

Ow11ed by Sa11111el l!,wt, Timba, .Mo. 

N. Y,, N. TV. )4, Sec. 17, T. 31 N., R. 4 W. 

This bank, located three miles north of Timber, is situated near the base 
of a ridge on the north side of Barren Fork. Here, over an area of about 
half an acre, the surface is thickly covered with fragments of ore. The ore 
is secondary Iimonite of good grade, containing very little chert and ap­
parently no sulphur. The only developments consist of one shaft 20 feet 
deep. Mr. Hurt states that boulders of ore embedded in brown clay were 
encountered in this shaft. (H.-1910.) 

12. IRO:--J IIILL 1IIXE. 

Owned by !. TV. TV oods, Birclttree, Mo. 

l,' . E. )4, S. TV. )4, Sec. 14, T. 27 N., R. 5 TV. 

This mine is located about r Yz miles northeast of Birchtree. It is situ­
ated on the crest of a high, chert covered hill, where Jimonite, in large and 
small boulders, outcrops over an a rea 100 yards in d iameter. Two circular 
pits about 30 feet wide and 6 feet deep have been made within this area. 
The faces of each show large boulders of ore embedded in cher ty clay. The 
ore is a porous, secondary limonite the cavities of which contain considerable 
clay and some drusy quartz. About one car load of ore has l~een mined and 
shipped. (C.- 1910.) 
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JJ. MET.TO;'.i l\IIXE. 

Ow11cd by The Sho1111011 Co1111ty .\Ji11i11g and Dc,·dop111e11t Company, H'i111,11,i, .lfo. 

X. E. 1,1, X. E. '<I, Sa. 9, T. ~6 X., R. 6 W. 

This mine, located three miles south of Uontier, consists of two large 
and three s mall cuts which ha\'e been made upon an outcrop of brown o re 
situated along the crest a nd gentle slopes of a small knoll. 

MEL TON MINE. 

Contour" lrltorvol, 10 teer. 
E:levorlon oo,surned 
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Cut No. I (see accompanying sketch, Fig. 27) located near the west end 
of the knoJJ, is approximately 150 feet square and from 10 to 15 feet deep. 
The cut is badly caved but where the face is exposed it shows ore embedded 
in clay. 

Cut No. 2, more irregular in outline, has been made upon a splendid outcrop 
near the crest of the knoll. All the exposed faces in this cut show ore. At one 
point there is about 10 feet of nearly solid ore and ocher. Directly abo\'e the face 
the outcrop is strong and cnclo~es the pit on three sides by a crescent shaped area 
50 feet or more wide. \Vithin this outcrop three smaller cuts have been made, all 
of which ha\·c developed good faces of ore, and a test pit near the east margin 
of the outcrop is reported to show ore to a depth of 15 feet. 

The ore consists of large and small masses of porous, arhoresccnt, secondary 
limonite with some denser Yarieties. It is mixed with much red clay and soft 
yellow ocher, the latter ·grading in places to a harder lump ore. Some of the 
denser ore is silicious and grades into a ferruginous chert and into a yellow 
clayey ocher. 

A sample of all the material in "the JO foot face of solid ore. descr ibed above, 
ran .p.28% iron. 26.16% silica, 0.028% Phos .. 0.134% Sul., 8.04% combined water, 
and 1.08% moisture, while a sample of boulder ore alone ran 53-93% iron, 9.68% 
silica. 0.005% Phos., 0.063% Sul.. 12.47% combined water, and 0.78% moisture. 

On the fouth side of the knoll and partly filling a small ravine, is a large 
dump of mine dirt ccnsisting of red, cherty clay carrying small fragments of hard 
and soft ore and ocher. This material would wash and jig to ach·antage. In fact, 
a large part of the 01·e can be saved by no other mea ns. 

This property had just been well opened and equipped when mining operations 
were brought to a close by the depression of 1907. Altogether about 5,000 tons 
were mined and shipped to the St. Louis Blast Furnace Company. An average 
of six analyses representing as many car loads, ran as follows: 48.00% iron, 16.7% 
silica, 0.063<;'0 Phcs .. o.n'l,, :\In., and 5.0% water. The ore was mined by hand 
and trammed three miles in narrow gauge cars to :Montier, the nearest ~hipping 
point on the St. Louis and San Francisco R"y. (C.- r910.) 

q. :.\!TSSOURI L'C:\fBER ,\ND :\II::\"IXG CO~IP.\NY. :\ll~E ~O. 15. 

S. E. )4, X. W. Yi, Sec. 9. T. 29 X .. R. 5 TV. 

This mine is situated on the west side of the crown of a hi ll, five miles north­
west of .\ngeline. The outcrop is strong and covers an area nearly 100 yards in 
diameter. The developments consist of one open cut and ll\'e test pits. From the 
cut, wh ich is 50 feet long, 40 feet wide. and 8 feet deep. about 174 tons of ore ha\·e 
been mined and shipped. The test pits were sunk to depths varying fro m 6 to 27 
feet. and show ore to depths ranging from 4 to 20 feet. 

The orl> is a hard, dense, secondary limonite of an tmusually silicious variety. 
silica occurring in the form of chert and sane!. The ore occurs in fragments and 
boulders embedded in residual clay and in large wlid masses, with which very litt le 
clay is associated. 

The 174 tons shipped showed an a\·erage analysis of 47.59% iron, 16.20% 
silica, o.II6% Phos., 0.15% :'.In., and 4.0% moisture. (C.-r910.) 

15. :?IIISSOGRT LC:\IBER AND :\fT~T~G CO:\IPA:,l"Y, TRACT NO. 32 . 

.\'. E. Y-1, S. TT'. Y-1, Sec. 24, T. 30 X., R. 6 lV. 

This deposit. located four miles northwest of l nk P. 0., is surrounded by a 
rough country and is se\·eral miles from the nearest logging road of the Missouri 
Lumber and ~lining Company. It is marked by a very prominent mound-Eke 
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outcrop of brown ore which occurs in a ravine at the foot of a gentle hill. The 
ore forms a nearly solid mass over an area about 30 feet in diameter with an 
abundance of float ore scattered over a somewhat larger area. The ere is a 
rather soft, even textured, finely porous, non-silicious, secondary limonite. A 
sample taken from a dozen or more of the surface boulders showed 58.67% iron, 
3.92% silica, o.o83% Sul., o.q2% Phos., 10-725% combined water, and 0.455% 
moisture. 

Float ore can be traced fully 100 yards down the ravine to the northwest, to 
where a ledge of limestone outcrops at an elevation but slightly below the ore 
deposit. This, and the low position of the outcrop, would indicate that the residuum 
at this place is thin and that the ore body is correspondingly shallow. (C.-19IO.) 

16. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 33. 

S. W. y.(, S. W. Y-1, Sec. 32, T. 30 N., R. 5 W. 

This tract is located two miles southwest of Ink P. 0. and is situated on the 
north slope of a high hill. Developments consist of three test pits all of which 
show secondary limonite embedded in clay to depths varying from 4 to 14 feet 
below the surface. The records of the pits are as follows: 

Pit. Depth. 
Oro-bearing 

clay. Barren clay. 

1. . ... . ... .. • ... 
1

14 feet .... • .. . . 114 feet ..................... • ... 

~:::: ::::::::::/~ :: :::::::::i ! :: ::::::::: :r~?t:::::::::: 

Pit 
bottomed lu 

Ore-bearing clay. 
Xot indicated. 
Oro-bearing clay. 

A sample of the ore taken from pits Nos. 1, 2, and 3, when analyzed, showed 
59.01% iron, 2.7% silica, o.o8% Phos., and 0.10% Mn. (Sampled by the Missouri 
Lumber and Mining Company and analyzed by the St. Louis Blast Furnace 
Company.) (C.-1910.) 

17. :MISSOURI LU:sIBER A~D :MINING CO:\IPANY, TRACT NO. 34. 

S. W. )4, N. E. y.(, Sec. 5, T. 30 N., R. 5 W. 

This tract is located five miles northwest of Ink P. 0. and is situated in a 
ravine, near the head of Patten's Hollow. It has been developed by four test 
pits, all of which show boulders of secondary Jimonite embedded in clay, tl> depths 
varying from 4 to 35 feet. The records of the pits are as follows: 

Pit. Depth. 
Oro-bearing 

ela)'. 

1 . . . . . . . . . . . . . . . 35 feet . . . . . . . . . 35 feet ........ . 
2............ 22 " ...... . .. 10 " ...... • .. 
3.... ... ..... 20 " ..... .• .. 10 " ........ . 
4. • •, • •, • •, •. •,, 15 fl , , , , , ~,,, 4 H , , , , , • , ,, 

Barren clay. 
Pit 

bottomed In 

. . . . . . . . . . . . . . . . Barren clay. 
12 feet . • ....... 

11 ........ . . . 
10 ... . .... . . ·1 

A sample of the ore from pits Nos. 1, 2, and 3, when analyzed, showed 58.10% 
iron, 3.98% silica, 0.15% Phos., and o.u% Mn. (Sampled by the 111issouri Lumber 
and Mining Company and analyzed by the St. Louis Blast Furnace Company.) 

(C.- 19ro.) 
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18. OZARK LAND AND LUMBER COMPANY, TRACT NO. 1. 

W. 0, Sec. 13, T. 26 N., R. 4 W. 

This property is located 6 miles south of \Vinona and 20 miles southwest 
of the nearest point on the company's Jogging road. The outcrop consists of large 
and small boulders of brown ore scattered over an area 100 yards long by 50 yards 
wide. Within this area nine pits from 3 to 4 feet deep have been sunk. Seven 
of these show about one part ore to three parts clay, while the remaining two 
encountered only chert and clay. The ore, which is embedded in a residual, cherty 
clay, occurs in lumps ranging from a few inches to one foot in diameter. It is a 
high grade, light brown, secondary limonite free from chert and sand. Jndivid•ial 
boulders are even textured throughout, while others have dense shell-like exteriors 
with soft, ocherous interiors, showing the alteration of marcasite to limonite. A 
mine sample of the ore taken from the pits, when analyzed, showed 51.41% iron, 
12.47% silica, 0.078% Phos., 0-430% Sul., 6.87% combined water, and 0.02% 
moisture. 

The residuum at this point appears to be thick, but a five-foot ledge of nearly 
horizontal sandstone 25 to 30 feet long, lying near the east edge of the outcrop, 
may mark the lower limit of the deposit. (C.-19ro.) 

19. PIATT LAND. 

Ow11ed by Samuel Piatt, Timber, Mo. 

N. W. y.i, Sec. 5, T. 30 N., R. 4 W. 

On this land, located one mile west of Timber, P. 0., brown ore outct·ops o,·er 
small areas on both the east and west slopes of a high ridge. 

The ore is a compact, secondary limonitc which is highly psendomorphous after 
marcasite and quite free from chert. It occurs in the form of boulders and frag­
ments embedded in cherty clay. Gasconade dolomite outcrops at frequent inter­
vals from the base to the crest of the ridge. 

In the N. E. y.; of this section, the surface of an area of about one acre is 
very profusely covered by fragments of secondary limonite. The ore is very 
cherty and, unless a better quality should be encountered below the surface, the 
deposit would not prove commercial. (H.-1910.) 

20. TALKINGTON BANK. 

Owned by T. A. Talllington. 

S. E. ~, S. E. y.(, Sec. 4, T. 26 N., R. 6 TV. 

Thi.s bank is located 20 miles south of l\Iontier and lies just north of t!1e 
11elton mine. It is marked by a very prominent outcrop of silicious, brown ore, 
upon which a number of shallow pits have been sunk. Two of the pits, which show 
some ore embedded in red clay, bottomed in barren, chcrty clay. Some distance 
below the outcrop a cut 50 feet long and 15 to 25 feet wide is reported to haYe 
produced some ore, although when visited but little ore was to be seen in the face. 
The ore is secondary after the sulphide and is somewhat cherty, especially at the 
outcrop. (C.-1910) 

2I. TRIPP (G. W.) LAND. 

N. E. ~, S. E. 0, Sec. 31, T. 29 N., R. 3 W. 

Limonite is found here along the steep southern slope of a limestone hill, with 
much exposed limestone appearing in places, about fifty feet lower than the summit. 
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The ore occurs in pieces weighing from a few 
morphs and also as stalactitic and massive ore. 
no visible impurities. 

ounces to fifty pounds as pseu<lo­
ll is of a good quality and bears 

(L.- 1892.) 

22. WEST DIIXENCE BANK 

Or,•11ed by tile .1/issouri Lumber and Jli11i11g Comprmy, Gra11di11, .llo . 

.V. II'. Y-4, Sec. 3+, T. 29 .\'., R. 4 TV. 

This hank is located on the point of a limestone hill about IO'.) yards cast of 
the \\'est Eminence Hotel. De,·elopments consist of a 12 foot pit from which a 
ton 01· more of ve1·y pure, secondary limonite has been taken. The walls of the pit 
showed no ore and it is probable that the ore removed represents the entire 
deposit. ( C.-1910.) 

23. \\"ILLIS :\IIXE. 

Owned by !. R. Willis, TVi11011a, .Ho . 

. \'. E. Y-1, S. E. Y-1, Sec. 9, T. 27 .\'., R. 3 W. 

This mine is located th ree miles northeast of \Vinona a nd is situated on the 
south point of a steep hill rising 180 feel above the valley. De\·elopmenb consist 
of one large cut, entering the crest of the hill from the west, and seYcral small pits. 
The outcrop covers a considerable area and the developments all show ore. 

T he large cut is about 120 feet long, 6o feet wide a nd has a maximum depth 
of IO feet. Nearly the entire face shows a porous, brown ore o f good quality 
mixed with ocher and a very little clay. The ore is a secondary limoni te of the 
boulder and ocherous varieties. A sample of the face gaYe returns of -B-33% 
iron, 25.2-1% silica, 0.35% Sul., 0.03% Phos., 8.76% combined water. anrl 0.659'0 
moisture. 

The above developments were made since 1902 and se\'eral car loads of ore ha\'e 
been sh ipped. T hese are reported to have given returns of 46 to 52% iron. The 
ore was hauled 2~~ miles to Low \\'ossic, the nearest shipping point on the St. 
Louis and San Francisco R'y. (C-19m.) 

WOODS '.\ITXE. 

Ow11ed by IV. W. /t'oods, .llo11tier, Jlo. 

N. E. Y-1, S. E. ~, Sec. 12, T. 26 N ., R. 6 W. 

This mine is located three miles southeast of :'.\Iontier and 1s situated at the 
base of the northeast slope of a high hi ll. Developments consist of two circular 
pits, each about 30 feet in diameter, fro m which two car loads of ore have been 
mined and shipped. At present, one pit shows only a little cherty ore, while the 
other is in nearly solid ore of good grade. 

The ore is a secondary limonite and contains a few angular fragments of 
cher t hut is practically free from sand. :\luch of the dirt on the dumps is a good 
wash product. 

The outcrop consists of occasional boulders of brown ore scattered along the 
base of the hi ll for a distance of 150 yards. (C.-r9ro) 

25. \\'OODSTDE-CHRISCO B.\NK. 

Ow11cd by Judge L.B. Woodside, Salem, and Daniel Chrisco, Ti111bcr, .lfo. 

X. W. Y-1, Sec. 2I, T. 3I X., R. 4 IV. 

This bank, located 2!/i miles north of Timber is situated on the crest of a 
hi ll O\·erlooking the valley of Barren Fork. ~o developments baYe been made. 
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The outcrop, which coYers an area o f about half an acre, consists of large a,,d small 
boulders of o re thickly st rewn over the surface. The ore is secondary limonite, 
containing scattered fragments of chert. The residuum at this place is probably 
comparatively shallow. (H.- 1910.) 

PRTl\IARY LI1\'IONITE. 

26. BRYSO~ BANK. 

Owned by A. L. Br3•so11, Birchtree, Mo. 

A . E. ~, N. E. y,i, Sec. 22, T. 27 N ., R. 5 W. 

This bank is located about one mile northeast of Birchtree a nd is situated on 
the northwest face of a gentle hillside. Developments consist of an open cut 150 

feet long and 35 feet wide exposing a face of 8 to ro feet of almost solid ore. 
The ore lies beneath 2 to 4 feet of surface mater ials consisting of yellow, resid1,al 
clay and white, cherty fire clay. It consists chiefly of a dense, light colored, highly 
silicious, primary limonite apparently replacing a cherty, sandy clay. No pits have 
been sunk to test the depth o f the ore and its lateral extent is not shown. 

On the cast edge of the for ty, is a cut 30 feet long and 15 feet wide from 
which seYeral car loads of silicious o re of the same characte1· have been mined. 
A number of small pits have been sunk between the larger cuts. Only two o f the5e 
encountered ore. ( C.-r9ro.) 
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SHANNON COUNTY. 

SECONDARY LIMONITE. 

No. Narne of J),[ ine or Owner. Twp.N. R. Sec. Fractional. 

1 Carr Land ..................... 31 4W. 31 E. t, N. Et. 
2 Chrisco, Daniel, Bank ... . ....... 31 4W. 17 s. w. t. 
3 Chilton Bank ........... . ....... 29 4\V. 27 N. E. t, N. \V. t. 
4 Cordz-Fisher Mine .............. 26 5W. 14 s. w. t. 
5 Cutler Land .................... 27 5W. 33 N. t. N. E. l, S. W. t. 
6 Dean, J. H., Land ......... . .... 28 3W. 30 S. ! Lot 2, N. W. t. 
7 Embree Land ................... 28 4 \V. 12 N. W. t, N. W. t. 

8 Government Land No. 5 ......... 28 4W. {24 S. E. t, N. E. t. 
25 S. E. t, N. E. t. 

9 Grandin Bank .......... . ....... 31 4W. 19 s. w. t. 
10 Hearst, James, Mine ............ 27 3W. 16 N. E. t, S. W. t. 
11 Hurt, Samuel, Bank ............. 31 4\V. 17 N. t. N. W. t. 
12 Iron Hill Mine· ................. 27 5W. 14 N. E. t, S. W. t. 
13 Melton Mine ......... . ......... 26 6W. 9 N. E. t, N. E. t. 
14 Mo. Lum. & Min. Co. No. 15 .... 29 5W. 9 S. E. t, N. W. t. 
15 Mo. Lum. & Min. Co. No. 32 .... 30 6\V. 24 N. E. t, S. W. t. 
16 Mo. Lum. & Min. Co. No. 33 .... 30 5W. 32 s. w. t. s. w. t. 
17 Mo. Lum. & Min. Co. No. 34 .... 30 5W. 5 S. W. t, N. E. t . 
18 Ozark Land & Lum.Co. Tract Ko.I 26 4W. 13 w. t. 
19 Piatt, Samuel, Land ............. 30 4 \V. 5 N. W. t, N. \V. ?· 
20 Talkington, T. A., Bank ......... 26 6 \V. 4 S. E. t, S. E. t. 
21 Tripp, G. W., Land ............. 29 3W. 31 N. E. t, S. E. t. 
22 \Vest Eminence Bank ........... 29 4W. 34 N. W.t. 
23 Willis, J. R., Mine .............. 27 3W. 9 N. E. i, S. E. t. 
24 Woods, \V. W., Mine ............ 26 6W. 12 N. E. t, S. E. t. 
25 Woodside-Chrisco Bank . ......... 31 4W. 21 N. W.t. 

PRIMARY LIMONITE. 

26 Bryson, A. L., Bank ...... . ...... 27 5W. 22 N. E. l, N. E. t. 

REPORTED OCCURRENCES. 

Biser, C. T ..................... 26 6W. 10 S. W. t . 
Biser, C. T ..................... 31 3W. 8 N. E. t . 
Butler, D ...................... 27 5W. 28 N. t. 
Carson and James ............... 29 4W. 15 S. E. t . 
Carson and James ............... 31 3W. 9 N. W.t. 
Collins, G. W ................... 27 3W. 27 N. E. l, N. W. t. 
Deweese, J. N .................. 28 3W. 6 S. W. t, N. E. t. 
Government Land .............. 27 5W. 19 s. w. l. s. w. t. 
Government Land .............. 27 6W. 24 S. E. t. S. E. t . 
Knight, S. H ................... 27 5W. 27 S. W. t, N. E. t. 
Livesay Land ................... 27 4W. 28 N. W. t. S. W. t. 
Mo. Furnace Co ................ 31 6W. 13 S. E. t, N. W. t. 
Mo. Lum. & Min. Co ........... 29 5W. 3 w. i.s. w. t. 
Munsell, L. L .................. 28 3W. 17 N. !, N. E. t, 
Munsell, L. L .................. 28 3W. 22 S. W. t. N. E. t. 
Organ and Swinney ............. 31 5W. 22 N. t . 

I 
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REPORTED OCCURRENCES-Continued. 

Name of Mine or Owner. Twp.N. R. Sec. Fractional. 

Organ and Swinney ............. 31 5W. 34 s. }. 
Ozark Land & Lum. Co· .......... 27 4W. 34 W.t. 
Phennighauscn ................. 26 5W. 11 N.E.t, 
Seay, A. J ................ ..... 31 6W. 16 
South Mo. Land Co ............. 27 4W. 4 s. t. 
Thomas, Wm .... ...... ....... .. 27 5W. 15 s. w.1. 
Woodside, L. B . ...... . .... ... .. 31 3W. 15 s. !, 
Owner unknown ..... ........... 26 5 'vV. 23 

............ . ... 26 6W. 13 N. W. t, N. W. t. 

................ 27 5W. 24 S. E. t, N. E. l, 

................ 27 6W. 19 S. ! Lot 2, N. W f. 

. . . .. . . . . . . . . . . . 28 3W. 17 N. E. t, S. W. l. .. 

...... ...... . ... 29 5W. 10 s. !, s. w. l, 

.... .... ...... .. 31 4W. 7 

................ 31 4W. 24 N. l. z, 

........ . ....... 31 4W. 27 N. W.{-. 

................ 31 4W. 34 s. t. 

................ 31 6W. 9 N. W.t. 

, 



336 THE JHON OHl<:S. 

STODDARD COUNTY. 

Stoddard county ranks twelfth in the production 0£ iron ore, hav­
ing an accredited output of 15,993 tons. The iron deposits of this 
county consist exclusively 0£ primary limonite 0£ the porous, sandy, 
and che1'ty type. ·with the exception of one or two deposits occurring 
in the 'l'ertim·y, they are confined to a line of low Cambrian hills which 
extend across the extreme northwestern portion 0£ the county. Where 
as~oeiated with the Cambrian, tl1e ore occurs embedded in· the cherty 
residual clay ,rhich completely coYcrs the underlying formations. 
\Vhcrc associated "·ith the Tertiary, it occurs cementing the gravel. 

Iron ore was first mined in this county in 1901 and since 1905 ship­
ments }1aYe been made each ye,1r. Although fiye mines haYe made 
shipments, all but a small part of the total production was dcriYcd from 
the Pico mine at Puxico. 

PR11\fARY LDIOXITE. 

r. BlJRGE (\\'ILLIAl\I) LAND. 

Sec. 17, T. 27 X., R. 9 E. 

Herc, on a gradually sloping crest of a Jong hill spur, sandy massive limonite 
1s found. There are two small deposits a few hundred feet apar t. The ore is 
in the form of loose. rough masses and of larger masses partially imbedded in 
the soil. Higher up the spur and on the point of the hill fragments and blocks 
of much more siliceous ore are found. This ore, belon3ing to :.\Ir. Ilurge, is 
about one mile distant from the St. L., C. G. & Ft. S. Ry. (L.-r8g2.) 

2. GOFORTH (l\fRS. R. A.) LAND. 

X. W. Y-i, Sec. 2, T. 26 .Y., R. 8 E. 

:\fassi,·e limonite in the form of boulders is found here on a gradual slope 
of a low hill. covering an ::irca about twenty yards square. There is no associated 
rock. The soil is quite <lark. The ore is but slightly siliceous, this small amount 
of silica occurring in the form of grains of sand. This deposit is about one mile 
from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

3. H,-\LL (TT. E.) L\;,fD. 

W. 0, Sec. 3, T. 26 .\'., R. 8 E. 

Here on the property of TL E. Ilall, \V. I. Smith and John King, massive 
limonile is found coYering a strip of country about se,·en hundred yards long 
north and south, and from forty to eighty yards wide, on the gradual eastern 
slope of a hill and on a small spur branching therefrom. lo the east. \Vithin this 
area are many boulders and fragments of ore mingled with fragments of white 
chert. Some of these boulders are six feet in diameter. The ore is siliceo•.1s, 
silica occu rring principally as chert fragments; but the percentage of siliceous 
material varies largely, portions of the ore being almost free from any silica, 
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whi le the amount in other po rtions nms very high. The northern end of th~ 
deposit seems to bear the more si liceous ore. This loca lity is about one mile south 
of tlie St. L., C. G. & Ft. S. Ry. (L.- 1892.) 

4. HARTY LAND. 

Owned by J. H. Harty. 

N. E. l4, Sec. 4, T. 26 N., R. 8 E. 

P rimary Jimonite outcrops at a number of points in this quarter section. The 
ore is very cellular, and is silicious due to the presence of fragmental chert and 
sand. No developments have been made. :.viingo, half a mile to the northwest. is 
the nearest shipping point. (B.- 19rn) 

5. HAWKS (F. T.) AND H OUCK (L. ) LAND. 

Sec. 25, T. 27 N., R. 8 E. 

Limonite occurs here in the form of rough masses and in an exposed ledge, 
lying within an a rea forty yards Jong and thi rty yards wide. These loose boulders 
and fragments contain cavities, and in these cavit ies are found argillaccous material 
and coating of gothitc scales. These boulders are in a 'Cultivated field on the cap 
and western slope of a low knol l, with but little cher t and no bedded rock near by. 
On the western margin of the area, within Sec. 35, a ledge of more massive ore 
is visible fo r a distance of nearly twenty-five feet, with the thickness not shown. 
This ledge is exposed, but a few fee t above the small branch. The ore of this 
deposit is more or Jess si liceous, containing fine grains o f sand. The locality is 
less than two miles from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

6. LEORA LA~ D. 

Owned by E . A. P. B riney, Bloomfield, Mo. 

Secs. I & 2, T . 27 N., R . 9 E. 

Brown ore outcrops along the crests and upper slopes of two low hi lls situated 
on either side o f the county road running north from Leora. 

The outcrops a re particularly prominent on the Lovesy and Kimmel properties. 
The ore consists o f 'Cellular, primary Jimonite, containing sand and cher t. T he 
cavities are often lined with goethite. T he hi lls are capped with Tertia ry gravels. 

Similar ore ot1tcrops along the ridge northwest of the Kimmel property. Tt 
is underlain at th is point with cotton rock. 

Givens, 1Y, miles to the northwest, is the nearest shipping point. (B.- 19IO.) 

7. M'GOWN CJ.OSEPH) LAND. 

On line betwem Secs. IO and II, T. 26 N., R . 8 E. 

Scattered boulders of limonite are foun<l here on the northern slope of a hill, 
covering an a rea about twenty yards sqt1are. T he o re is siliceous, silica occt1rring 
as small fragments o f chert and fine grains of sand. A few blocks and fragmen ts 
of chert a re mingled with the o re boulders. This locality is about two miles 
distant from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

G- 22 
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8. MURPHY (L. T.) MINE NO. r. 

N . W . ~' Sec. 34, T. 27 N., R . 8 E. 

T his mine, located 1.Vz miles west of Puxico, consists of two open cuts ;;o 
yards apart on the crest of a r idge. The larger of these is so feet long, 30 feet 
wide, and 8 feet deep and exposes brown ore embedded in cherty residual clay. 
T he smaller cut is 15 feet long, 12 feet wide, and exposes similar ore. 

The ore is a cellular, pr imary limonite, the caYities of which are partly filled 
with decomposed chert. 

T he outcrop, which consists of similar o re, covers an area o f five acres. 
The above developments were made dur ing 1908 at which time two car loads 

of ore a re r eported to have been shipped. (B.-r9ro) 

9. ::vIURPHY MINE, K O. 2. 

Ow11ed by L. T. ivlurphy, Puxico, Mo. 

N. E. ;4, Sec. 34, T. 27 N., R . 8 E. 

This mine, located one mile west o f Puxico, consists of an open cut 75 feet 
long, 15 feet wide, and 6 feet 'deep, in which is exposed an irregular !edge of 
brown ore. 

The ore is a cellular, primary limonitc containing hard and decomposed chert, 
and occasionally some sand. The same type o f ore outcrops at various places over 
an area of 15 acres in the vicinity of the cut. 

IO. 

T he mine was opened in 1908 at which time one car of ore was shipped. 
(B.-1910.) 

;\WRPHY MINE, NO. 3. 

Owned by W . I . Murphy, Ridgeway, Ill. 

E. Yz, Sec. 8, T. 27 N., R. 9 E. 

This mine is located half a mile east of ldlewild, and adjacent to the St. Louis 
and San Francisco R'y. Developments consist of two open cuts, one o f which is 
situated near the crest of a hill and the other at its foot 300 yards north of the 
first. The upper cut, which is 30 feet Jong, 15 feet wide, and 6 feet deep, discloses 
cellular, primary limonite containing some goethite and considerable decompost!d 
chert. The lower cut, which is 25 feet wide and 40 feet long, encountered simil:lr 
o re. These developments were made during 1908 at which time four cars of ore 
are r eported to have been shipped. 

The surface indications of ore at this pla·ce consist of a few scattered boulders 
of limonitc. ( B.--:-1910 ) 

I I. PICO MINE. 

Ow11ed by the Puxico Iron Company, Puxico, Mo. 

N. E. ~' Sec. 26, T. 27 N ., R. 8 E. 

This mine, located about one mile north of Puxico, is situated on the southeast 
slope of an outlying Cambrian foot-hi ll , which is sur rounded by the southeast 
low-lands. The crest and upper slopes of the hill bear a strong outcrop of cherty 
brown ore which covers an area of several acres. 

The mine consists of a series o f openings extending for a distance of 300 
yards along the line of the outcrop. The largest opening is about 200 feet long 
by roo feet wide, and has been sunk in ore to a depth o f 50 feet. 
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Fig. 1. PIT NO. 1, HOOPER MIKE, BUTLER COUNTY, PRlM:ARY LIM:ONITE. 

Fig. 2. PICO MINE, STODDARD COUNTY, PRL\lARY LIM:ONITE. 





STODDARD OO"CNTY. 339 

Developments show that the hill consists of roughly stratified, cherty, residual 
clay overlying a 'C·ore of cherty dolomite of Upper Cambr ian age (probably J effer­
son City). The stratification of the residuum is shown by more or Jess continuous 
layers of unaltered and part ly decomposed chert embedded in it at certain horizons. 

The ore occurs in irregular pockets in the residual materials and at or.e point, 
as shown by present developments, extends to the limestone underneath. It con­
sists of dense to porous primary Iimonite, many of the cavities containing clay 
and sand. Unreplaced cher t occurs throughout the deposit, especially in the 
larger boulders or masses. Some of the ore has a mottled appearance due to 
enclosed fragments of chert and is known locally as "peanut candy" ore. l\fany of 
the boulders have a concretionary structure and, when broken open, are found to 
contain a light colored silicious clay. In some instances they are filled with water 
and arc lined with gocthite. 

This property is connected with the St. Louis and San Francisco R'y. It was 
opened and operated by l\Ir. T. J. St. Louis in r9()8 and 1909, during which time 
about 2, roo tons of ore were mined. The present operators took possession 
Dec. 7th, 1909, and, during r910, mined and shipped 10,011 tons of ore. 

Only one side of the hill, showing the outcrop, has been developed and the 
property is no doubt capable of producing a large tonnage in the future. 

The following analyses arc of shipments made to the St. Louis Blast Furnace 
Company during 1909 and 1910: (X o. 7 is an average of 10 shipments.) 

Number. Iron. Silica. Phos. Mn. 
I 

Moisture. 

l . .. . . .. .... . .. . .. . 44.87 19.50 0 . 038 0 . 60 I 2 .00 
2 . . 46. 76 18 .84 0.03 1 0 . 74 3 80 
3 ...... . .... • . .. . .. .. 48.28 16.00 0 . 038 0.63 4.00 
4 . . . . . .. .. .. . .. . . . .. .. . . 49.10 15.25 0.014 0 95 3 .00 
5 . .. .. . ... . .. . .. 50. 85 12.70 0 .063 0.68 

I 
2 . 00 

G. 52.33 12.80 0 . 040 0 .78 2 .00 
7 ... • .• . .. .• . .. .. .• . .• . 48 .00 16.59 O.OH 0. 77 3 . 38 

(C.-19r0) 

I2. PURCELL (H. B.) LAND. 

Sec. 36, T. 27 iV., R. 8 E. 

Limonite is found here, on the property of Mr. H. B. Purcell, as partially­
exposed boulders on a rather steep hill slope. But a few of these bou lders in the 
soil arc exposed. The ore is si liceous, silica occurring as grains of sand. 

(L.-1892.) 

13. SMITH MINE. 

Owned b3, J. A. Hiclrnw11, Pu:rico, Mo. 

N. W. 0, Sec. 33, T. 27 N ., R. 8 E. 

This mine, located half a mile northeast of i\I ingo, is situated on the south 
face of a hill along the side of which primary Jimonitc outcrops over an area of 
about seven acres. T he mine consists of an open cut 50 feet in diameter exposing 
a good deposit of ore of which 103 tons were mined and shipped during 1909. 

The ore is both massive and cellular and is highly silicious, due to the presence 
of sand and fragments of chert. That shipped gave returns of 42.91% iron, 
19.73% silica, 0.217% Phos., 1.44% Mn. and 3.0% moisture. (B.-1910.) 
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TERTIARY LAJ\'D. 

Owucd by 1vfrs. N. R. Scism, Blooinfield, Mo. 

W. Yz, Lot 1, N. W . ~' Sec. 2, T. 26 N., R. 10 E. 

This prospect, located three miles north of Bloomfield, consists of an outcrop 
of Ter tiary gravel ,,•hich has been cemented and part ly replaced by limonite, the 
more decomposed chert being affected the most. No developments have been ma<le 
and the ore exposed in the outcrop is too silicious to be of value. 

15. 

T he hills in this vicinity are thickly covered with Tertiary gravels and clays. 
(B.-1910.) 

WILHELM LAND. 

Owned b31 John Wilhelm, Pwrico, Mo. 

N. W. ~' Sec. 36, T. 27 N., R. 8 E. 

This prospect, located half a mile southeast of Puxico, and an equal distance 
from the St. Louis and San Francisco R'y., consists of an outcrop of brown ore in 
the form of an occasional boulder of cellular, primary Jimonite of the usual type. 
The ore is highly silicious due to the inclusion of fragments of chert and sand. 
No development work bas been done. (B.-r910.) 

I. 

REPORTED OCCURRENCES. 

S. E. ,i, Sec. 3, T. 26 N., R. 8 E. 
N. W. Y-1, Sec. 5, T. 27 N., R. 10 E. 

TANEY COUNTY. 

SECONDARY LIM:ONI'l'R 

SYLER LAND. 

S. E . Y<i, N. E. ~' and N. E. Y-1, S. E. ,i_, Sec. 18, T. 23 N., R. 20 TV. 

This property is located three-quarters of a mile south of \Vhite river and 
six miles east o f Branson, the nearest shipping point on the White River Division 
of the Missouri Pacific R'y. 

The outcrop consists of boulders and fragments of secondary limonite scat­
tered over an area of about two acres. The ore, which shows both the botryoidal 
and dendritic structures of marcasite, is compact, dark brown, secondary limonite 
containing no sand and only a few fragments o f chert. Dolomite, of the Jefferson 
City formation, outcrops at many places in the stream bed and along the sides of 
the r idge, indicating that the residuum at this place is th in. The crest of the ridge 
is thickly strewn with boulders of porous, brick-red, ferruginous chert, which has, 
by some, been mistaken for iron ore. 

I t is reported that at one time three barges of surface ore from this place were 
floated down the \Vhile river. The barges, however, sank before market was 
reached. (H.- 19rn) 
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REPOR'l'ED OCCURRENCE. 

N. W. ~' Sec. 6, T. 22 N., R. 21 W. 

TEXAS COUNTY. 

Aside from one of the filled sink type, the known iron ore deposits 
of this county arc secondary limonite. 'l'he ore occurs embedded in the 
residual clays overlying the Roubidoux formation which outcrops 
frequently. With the exception of two shallow pits on the Sutton 
land, no prospecting has been done and no shipments have been made. 
The undeveloped state of the deposits is probably due in part to in­
adequate transportation facilities. 

HEMATITES OF THE FILLED SINKS. 

I. ROGER'S MILL LAND. 

N. W. ~' N. E. ~. Sec. 23, T. 31 N., R. 9 W. 

On the property of tire Missouri Iron Compawy. 

Specular iron o re occurs here near the top of a high spur next to Arthur's 
creek. The ore is in pieces, mostly small, though a few are as much as six 
inches across. It is somewhat siliceous, bearing silica in the form of drusy quartz 
or grains of sand. Next to the creek this spur is very steep, and sandstone, in 
horizontal ledges, is shown. Scattered fragments of the ore are to be found with 
this sandstone but it is said that these fragments were carried by roJling logs, 
from the deposit on the top of the hi ll. The main exposure of the area covers 
perhaps twenty square yards. Within this area a shallow pit was dug and from 
this pit fragments of specular ore and red, sandy clay were taken out in which were 
found scales of specular ore and a little red hematite. Chert fragments, large 
and small, are found in the surface of the hill around the ore area. Some of 
these are coated with limonite ore. Bedded sandstone is seen still higher up the 
hill, a short distance away. (L.-1892.) 

SECONDARY LIMONITE. 

2. DUKE (:.If. E.) LAND. 

Sec. 1, T. 30 N., R. IO W. 

Limonite is found here on a slope of a nearly flat-topped hill, scattered over 
several square yards, in the form of rough masses. It occurs with a few boulders 
and fragments of •chert. It is a fair quality of iron ore. This locality is twenty 
miles from the K. C., Ft. S. & M. Ry. (L.-1892.) 

J. FIELD BANK. 

Sec. II, T. 30 N., R. 9 W. 

Limonite occurs here over perhaps sixty square yards, on the western slope 
of a hill, the top of which is in cultivation and shows quite a large nu:nber of 
boulders of ore and no rock. The ore on the slope lies in two ravines about one 
hundred yards from the cultivated summit. There seems to be no ledge of ore. 
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Just below, on the hill, bedded limestone is exposed; surrounding the ore are 
fragments of chert and a few limestone blocks. This deposit is perhaps twenty 
miles from the K. C., Ft. S. & l\I. Ry. (L.-1892.) 

4. GOVERN~IENT LAXD NO. 6. 

E. 51,, Lot 3, X. TT". rt Sec. 6, T. 29 X., R . 9 IV. 

On the side of a hill limonitc is found covering half of an acre and with in 
th is area little but ore is seen. It is somewhat si liceous, bearing silica as fine 
grains of sand. In addi tion to being si liceous it is not compact and hard but 
contains soft ocherous material. Sandstone in blocks is the principal rock asso­
ciated with the ore, but no ledge is uncovered. This locality is about twelve miles 
from the K. C., Ft .S. & ~I. Ry. (L.-1892) 

5. S1IALLEY (H. H.) L AND. 

Sec. 36, T. 28 N ., R. II TV. 

Limonite occurs here near the foot of a rather steep slope, as ~cattered 
boulders, over about half an acre. It is a siliceous ore containing both chert 
and grains of sand. l\Iuch chert is found in the form of large fragments and 
sharp gravel on the slope adjacent to the area showing ore. (L.-r892.) 

6. s :mTII (N. W.) LAXD. 

S. E. ~. S. W. ~' Sec. 4, T. 30 .Y., R. 9 JV. 

A small amount of Jimonite is found on the sur face at this locality and se,·eral 
shallow pits have been dug here on a very gradual hill slope. These pits are 
from five to twelve feet deep and, from one or two of these several large boulders 
of a fair quality of limonite were removed. Some fragments of good ore occur 
about three hundred yards south. on the slope, associated with limestone. The 
deposit is situated about twenty-three miles from the K. C., Ft. S. & M. Ry. 

(L.- 1892.) 

7. SUTTON (T. J.) LAND. 

S. 0, S. E. 0, Sec. 14, T. 30 N ., R. 9 W. 

Limonite occurs here in scattered masses on a gradual slope. Two shallow 
holes have been dug; in one several pieces of iron were found and in the other 
limestone was reached. This ore is semi-stalactitic in form and of good quality., 

(L.-1892) 

REPORTED OCCURRENCES. 

B. Ziegler-}.;. E. 0, N. TV. K Sec. 14, T. JT N., R. 9 W. 
Sec. 36, T. 28 N., R. 7 W. 

N. E. 0, & S. E. 74, Sec. 18, T. 28 N., R. II W. 
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WARREN COUNTY. 

I-IEMA'l'ITES OF THE CARBONIFEROUS. 

I. SA~mIEYER LAND. 

Ow11ed by E. Sa11d111eyer, 1¥arresrto11, Mo. 

W. ~' Sec. 21, T. 46 N., R. 2 W. 
This prospect, located about four miles south of \Varrenton, consists of scat­

tered boulders of residual red and blue hematite situated on the north bank of a 
ravine. No developments haYe been made. Residual chert fragments occur inter­
mingled with the ore. 

Limestone, probably of Trenton age, outcrops 
the ravine, belo,~ the ore outcrop, whi le west and 
iron, fire clay outcrops at several places. 

at intervals along th<! bed of 
southwest of the exposure of 

(H.-1910.) 

WASHINGTON COUNTY. 

With the exception of a few filled sink deposits of reel and specular 
]1ematite in the extreme northwestern corner of this county, the known 
deposits of iron ore consists of secondary limonite which occurs em­
bedded in the residual clay overlying the Potosi and Bonneterre forma­
tions. According to Dr. Litton*, some ore was mined in this county 
as early as 1823 or '24 when the Eversol, Perry and Ruggles furnace 
was erected between Potosi and Caledonia. Ilere brown ore, obtained 
from Clear Creek and Absalom Eaton 's place, was smelted and made 
into bar iron. The first blooms were made in 1832. Because of the 
great expense of transporting the furnace products this enterprise was 
soon abandoned. The next attempt to utilize the iron ore of this 
county was in 1859 when the Irondale furnace was built and secondary 
limonite obtained from the hills about two miles to the west, mixed with 
more or less Iron Mountain ore, was smelted. In 1873 the Hamilton 
Iron 'V-,T orks were built in the northwestern corner of the county and 
considerable red and specular hematite from deposits in that vicinity 
must have been mined to supply these works. Since the abandonment 
of this enterprise in 1876, no iron ore has been mined in this county. 
No records of productions have been obtained, but it is evident that 
during the life of its three furnaces, the county must have produced no 
inconsidera·ble quantity of iron ore. 

*Litton, A .. Preliminary report on somo of tho principal mines in Franklin, Jefl'erson, 
Washington, St. Francois. and Madison counties, :Missouri: Missouri Gool. Survey Rept., 
1855, Par t n. 1>. 73. 
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HEMATITES OF THE FILLED SINKS. 

I. BLAXTON SPECULAR :MINE. 

N. Yz, S. E. Y-1, Sec. 29, T. 40 N., R. I W. 

Some rounded surface ore, mostly small, is found here, on three spurs of a 
low ridge. The spurs point about north and strata of solid sandstone crop out 
at the foot of each. A hole, dug fifteen feet deep on the top of the most eastern 
spur, passed through drifted, sandy detritus, with little ore, then struck a layer 
of chert. This bank is on a hi ll thickly covered with detritus, through which 
single pieces of specular ore are unequally distributed. The ore itself is of good 
quality. (S.-1872.) 

2. PRDIROSE HILL MINE. 

S. TV. Y-1, N. TV. y.i, Sec. J:!, T. 40 ,\r., R. I W. 

This mine is of similar character to the Blanton bank The surface ore, mostly 
small and rounded, occurs on the inner side of a high horse-shoe shaped ridge, 
enclosing a deep ravine. Pieces of ha1·d sandstone, with quartz cement, and of 
ordinary soft sandstone, arc also found on the surface. The ridge was investi­
gated by three shafts, one on the northern slope of the western spur, the others 
on the inner slope of the central and highest portion of the horse-shoe. Neither 
of these shafts reached solid rock. The two upper shafts are forty feet deep, in 
fine, sandy detritus, mixed with streaks and irregular masses of soft, red hematite 
and of broken stalactites or half decomposed specular ore, sometimes cemented 
by soft sandstone. (S.-1872 ) 

SECONDARY LI1\10NITE. 

3. ADA:MS PROPERTY. 

Ow11ed by Dmi Adams aud TValton Bros., Belgrade, Mo. 

N. E. 74, Sec. 4, T. 35 :V., R. 2 E. 

This property is located 16 miles sollthwest of Irondale, the nearest shipping 
point on the St. Louis, Iron Mountain and Southern R'y. The outcrop is situated 
on the north slope of a hill and consists of boulders of limonite scattered O\·er an 
area of about 10 acres. The Belgrade-Caledonia road traverses the area and in 
the ditches on either side is exposed a large amount of ore embedded in red clay. 
Outcrops of Bonneterre dolomite occur near the base of the hill and in places are 
partly covered by residual ore. 

The ore is dense, secondary limonite, many of the large boulders containmg 
a core of unaltered marcasite. ::-.To chert or sand was observed associated with the 
ore. (B.-19ro) 

4. BLANTON LT:MONITE BANK. 

S. 0, S. W. ~, Sec. 29, T. 40 .V., R. I W. 

The limonite bank here is on the southern slope of the Blanton hills. The 
surface ore occurs in pieces and large boulders and can be traced about one 
hundred and fifty feet down the slope and sixty feet along the slope. On the 
hill above the ore sandstone and chert in blocks and fragments occur; in the 
ravine or branch at the foot of the hill bedded limestone is found exposed. 

(S.- 1872.) 
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5. DESLOGE LAND. 

Owned by H. Desloge, Desloge, Mo. 

N. E. ~' Sec. 30, T. 36 N., R. 2 E. 

This property is located JI miles southwest of Irondale, the nearest ihipping 
point on the St. Louis, Iron Mountain and Southern R'y. The outcrop consists 
of boulders of secondary limonite, which are scattered for a distance of a quarter 
of a mile along the crest of a nor theast trending ridge. T he ore varies in texture 
from dense to s lightly cellular, the small cavities of the latter being usually filled 
with red clay. Thin seams of ochre impart a mottled appearance to some of the 
ore boulders. No chert or sand was observed associated with the ore. (B.-1910.) 

6. NICHOLSON BAXK. 

Owned by W. E. Nicholson, Belgrade, Mo. 

N. E. 0, Sec. 33, T. 36 N., R . 2 E. 

This bank is located eight miles southwest of Irondale, the nearest shipping 
point on the St. Louis, I ron :Mountain and Southern R'y. The outcrop consists 
of boulders of limonite exposed immediately below the crest and on both &ides of 
a southeast trending ridge. At one time several test pits were sunk on the outcrop. 
but these have since been filled by caving. 

The ore is secondary limonite 1=ontaining no chert, but a small amount of sand. 
Many of the boulders contain small lenses of ochre. 

J\fr. Nicholson reports that a small amount of the ore was hauled to Bonneterrc, 
where it was used as a flux in lead smelting. (B.-1910.) 

7. PREWITT MOUNTAIN. 

Owned by O. W . Ramsey, Bismarck, and S. C. Crommer, Belgrade, Mo. 

Sec. I6, T. 35 N., R. 2 E. 

This property is located 16 miles southwest of Irondale. The outcrop consists 
of boulders of secondary limonite scattered about the base of a small spur between 
Prewitt and Tullock mountains. A test pit 12 feet in depth on the top of the spur 
encountered decomposed chert and drusy quartz fragments, but no ore. 

The ore in the outcrop is quite porous and the cavities contained si licious, 
ocherous material. (B.-1910.) 

REPORTED OCCURRENCES. 

N. W. l, N. E. t, Sec. 7, 
S. W. t, N. W. f , Sec. 7, 

S. W. i, Sec. 7, 
N. W. t, N. W. t , Sec. 17, 
N. W. l, N. E. t, Sec. 18, 

Sec. 13, 
N. E. t, N. E. l, Sec. 14, 
S. \V. t, N. W. t, Sec. 13, 
S. W. t. N. E. i,} 

and . Sec. 16, 
N'. W. t, S. E. t, 
N. E. t, :N. E. t, Sec. 24, 

N. E. t, Sec. 27, 

T. 35 N., R. 1 E. 
T. 35 N., R. 1 E. 
T. 35 N., R. 1 E. 
T. 35 N., R. 1 E. 
T. 35 N., R. 1 E. 
T. 35 N., R. 2 E. 
T. 35 N., R. 2 E. 
T. 35 N., R. 3 E. 

T. 35 N., R. 1 W. 

T. 36 N., R. 1 E. 
T. 36 N., R. 2 E. 



346 THE IROX ORES. 

S. W. l, S.E. l, Sec. 16, T. 36 N., R. 3 E. 
Lot l, N. E. t, Sec. 3, T. 38 N., R. 1 W. 
Lot 2, ~- E. t, Sec. 3, T. 38 N., R. 1 W. 
Lot 1, N.E.i, Sec. 4, T. 39 N., R. 1 E. 
S. E. t, N. W. t, Sec. 33, T. 39 N., R. 1 E. 
s. w. t. X W. t, Sec. 31, T. 40 N., R. 1 W. 
S. W. l, S. E.i, Sec. 33, T. 40 N., R. 1 \\/. 

WAYNE COUNTY. 

Wayne county ranks eighth in the production of iron ore, having 
an accredited output of 52,342 tons. With the exception of two un­
developed deposits . of specular ore in porphyry, the iron deposits of 
this county consist of secondary and primary limonite, the relative 
abundance, distribution, and locations of which are shown on the 
accompanying county map. The secondary deposits are of both the 
boulder and pipe varieties which are indicated on the map by separate 
symbols. The primary deposits are typical of those of Southeast Mis­
souri. Both types of limonite occur embedded in cherty Cambrian 
resid11um which is very thick, frequently exceeding 150 feet. Aside 
from the area occupied by the pre-Cambrian hills in the northern por­
tion of the county, outcrops of the underlying formations, consisting 
chiefly of Roubidoux sandstone with some Gasconade limestone, occur 
only at intervals along the larger streams. 

Iron ore was first mined in this county in 1883 when several mines 
in the vicinity of Leeper were opened and operated intermittently until 
1888 producing in all about 3000 tons of secondary limonite. During 
the years 1889-1905 very little work was done but since 1905 shipments 
J1ave been made each year. 'l'hirty-seven secondary and sixteen pri­
mary limonite mines have been opened and four log washers, two at 
Greenville, one at Williamsville, and one at Taskce have been built. 
Of the total production, 44,864 tons were secondary, and 7,478 tons 
primary limonite. 

SPECULAR ORE IN PORPHYRY. 

I. CHEENEY BANK. 

N. E. Y,., S. E. y.i, Sec. 21, T. 29 N., R. 4 E. 

Specular ore of very fine quality was here found scattered over a large surface 
down the south slope of a high ridge, between and in two ravines, and a considera­
ble distance down the main ravine formed by the union of these two, A number of 
cuts and test pits had been dug between the ravines in search of specular ore, but 
no large mass of it had been found. At the time of examination, one shaft had 
reached a depth of 30 feet, but no specular ore was found after passing the first 
four or five feet below the surface. The same thing was noticed in the cuts below 
this shaft. The specular ore occurred in clay quite near the surface. The shaft 



WAYNE COUNTY. 347 

was sunk in a red clay with much broken, ferruginous chert intermixed. In the cut 
and shaft at top of the hi ll, considerable limonite was found in scattering pieces. 
Ko rock was seen in position anywhere near this bank. The top of the hill was 
covered with 'Chert and sandy limestone, and much ferruginous cher t was fo und in 
the cuts. 

It is reported on reliable authority that afterwards another shaft was sunk 
about half way between the 30 foot shaft last described and the top of the hil l. 
A large boulder of ore was fo und here near the surface, and ore in larger and 
smaller pieces in the clay and 'Chert all the way down, to a depth of 70 feet, where 
the shaft stopped without reaching solid rock. (M.-1873,) 

2. CL.\RK'S l\'10UNT AlN. 

W. 0, S. E. 0, Sec. 5, T. 29 N., R. 4 E. 

On Clark's :Mountain, in \i\Tayne county, large boulders of specular ore haYe 
been found. An attempt to locate the vein from which these boulders were derived 
met with no success. Shafts were sunk in the clay in w hich the boulders were 
embedded, but they arc reported not to have reached the porphyr y. There is no 
certainty that this locality has been thoroughly explored. It was not visited, as no 
work had been done for several years and whatever holes had been dug had long 
since fallen in. (N.-1892.) 

SECONDARY LDIONITE. 

3. ALLEY MINE. 

Owned by P. B. Alley, Greenville, Mo. 

E. Y;i, S. E. ~, Sec. 23, T. 28 N., R. 5 E. 

This mine is located t\:':i miles southwest of Greenville, and about half a mile 
south of the \i\Tilliamsville, Greenville and St. Louis R'y. It is situated near the 
crest of the west slope of a hi ll which rises fully 150 feet above the valley. 
Developments consist of two cuts 30 to 40 feet in diameter and 15 feet deep from 
which 184 tons of ore were mined and shipped in 1907. Some ore is exposed in 
the bottom of the cuts, but there is very little shown in the faces. 

The ore consists of typical secondary pipe and boulder limonite, a considerable 
proportion of which is small and can be recovered only by washing. Analysis of 
one shipment showed 55,40% iron, 6.90% silica, 0.070% P hos., a.II% 1\111., and 
5.00% moisture. (C.-19IO.) 

4. AKDERSON BANK 

Owned by N. M. Anderson, Gads Hill, Mo. 

S. W. ~, Sec. 3, T. 29 N., R. 3 E. 

This bank, located two miles southwest of Gads Hill and 300 yards west of the 
St. Louis, Iron Mountain and Southern R'y., is situated on the crest of a low 
ridge. There is practically no outcrop, but two test pits, each three feet in depth, 
show boulders of ore embedded in clay. 

The ore is a secondary limonite, chiefly of the pipe variety. No shipments have 
been made. (B.-1910.) 
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s. ANDERSOX l\UNE. 

Owned by N. M. A11derso11. 

Sec. 2, T. 29 N., R. 3 E. 

fhis mine, located 10 miles south of Gads Hill, is situated on the south slope 
of a steep hillside upon which there are numerous boulders of porphyry, but 
practically no ore outcrop. Developments consist of an open cut 70 feet long and 
15 feet wide, the walls of which show boulders and fragments of brown ore 
embedded in a cherty clay. 

The ore is a secondary Jimonite, chiefly of the pipe variety and contains no 
chert or sand. The small fragments, which constitute a large part of the deposit, 
can be recovered only by washing. Three cars of boulder ore are reported to have 
been mined and shipped during 1908. (B.-1910.) 

6. BAILEY l\II.'rE. 

Owned by lle11ry Baile)', Taskce, Jlo. 

X. E. ~, N. W. ~, Sec. 29, T. 27 N., R. 6 E. 

This mine, located two miles southeast of Taskcc, is situated near the base 
of the cast slope of a high hill. I t consists of several small cuts from which 
about a car load of brown ore has been mined and shipped. 

The ore is a secondary Jirnonite, chiefly of the pipe variety. The outcrop 
extends over an area of approximately half an acre in the immediate vicinity of 
the pits. (C.-1910) 

7. BEAR :MOU~TAIN BANK. 

N. TV. ~, Sec. 2, T. 29 N., R. 3 E. 

On the base of Bear Mountain, an oblong porphyry hill, limonite is fou,1d 
covering several localities. Detritus of sandy limestone, chert, clay and broken 
porphyry cover the base of this hill for about one hundred and twenty-five feet 
up, and it is in this that the ore is found. These ore localities cover areas from 
eighty to two hundred and fifty feet long and from twenty to fifty feet wide. 
Several shafts and cuts have been dug in search of a solid body of ore. The 
lower cut was run altogether in a light colored clay. The upper one revealed, 
at the encl, a considerable mass of broken limonite lying in cherty clay and a 
disturbed, decomposed sandy limestone. The shaft above the cut was sunk thirty 
feet, in light colored clay or decomposed chert passing through a few thin seams of 
ore, and ending in the clay without reaching any solid body of ore. The upper shaft 
was only a few feet deep, all in the same clay. The ore in the upper cut is much 
broken and shattered, and has considerable chert mixed with it. Upon the surfa<'e 
much ore is of stalactitic structure, and quite pure. (M.-1873.) 

8. BINGHAM MINE. 

Ow11ed by The Wayne Iro,i and Lmnber Company, Greenville, l'.fo. 

S. Y;;, S. W. ~' Sec. 27, T. 28 N., R. S E. 

This mine, located upon the north slope of a hill immediately north of the 
Sawyer mine, consists of two open cuts from which several car loads of brown 
ore were shipped during 1909. Each cut is 50 feet long by 30 feet wide and has a 
maximum depth of 20 feet. There is considerable ore exposed in the faces and 
bottoms of these cuts and a strong outcrop covers an area of about two acres 
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immediately adj acent to them. The ore is a secondary limonite very largely of the 
pipe variety. T here is, however, some boulder ore em;losing fragments of cher t. 
A mine sample taken and analyzed by the Vvayne I ron Company, showed 59.74% 
iron, J.45% silica, 0.04% P hos., and 3.50% moisture. Much of the ore is small 
and can be recovered only by washing. The mine is connected by means of a 
spur to the main line o f the \\'illiamsville, Greenville and St. Louis R'y. (C.- 19ro.) 

9. BOW:.VIAN BANK. 

Owned b·y Bowman-Fayne and Compa11y. 

N. W. y,i, N. E. %, Sec. 15, T. 27 N ., R. SE. 

T his bank, located three miles northeast o f \1\/illiamsville and about a qua rter 
of a mile north of the St. Louis and San Francisco R'y., is situated on the nor th 
slope o f a high hill where brown ore outcrops over an area of approximately three 
acres. Developments consists o f one cut extending 30 feet into the hill, four test 
pits from five to seven feet deep, and a 24 foot shaft sunk near the face of the cut. 

From each of these openings secondary limoni te,-chiefly o f the pipe nriety,­
has been mined. The deposit is reported to have produced about one-third o re by 
hand picking, while the dump shows a good wash di rt remaining. 'vVith the ex­
ception of one pi t, the ore occurred at the surface and is reported to have 
extended to the bottom of the 24 foot shaft. This bank was opened in 1909, at 
which time approximately 50 tons o f ore were mined. No shipments have been 
made. 

S ituated near the top of the main ridge and about 200 yards east of the 
above bank, a rc five pits ranging from 4 to 14 feet in depth. \1\/ith the exception 
of one shallow pit, these openings encountered good pipe and boulder ore in a 
cherty clay. T he proportion o f ore to dirt is somewhat lower than in those pits 
a lready described. (C.-1910.) 

10. BUFFINGTO N ]\[!NE. 

Owned by A . Long, Greenville, Mo. 

N. W . %, S . E. %, Sec. 13, T . 27 N ., R. 4 E. 

T his mine, located two miles north west of \iVilliamsville, is situated in a small 
ravine surrounded by high, chert covered hi lls. T he outcrop consisted of occasional 
boulders o f pipe ore near the base of a hi ll. I t has been opened by a single cut 40 
feet wide a nd 12 feet deep from which 230 tons o f ore were mined and shipped 
during 19m. 

T he ore is a secondary limonitc, very largely of the pipe variety and occurs 
embedded in cherty, red clay. Massive boulders, when broken, show stalactitic 
st ructure in cross section. Only the coarser ore was loaded and much small 
wash ore was thrown upon the dump. Very li ttle chert is enclosed by the ore, 
and it is very uni form in grade.. An average analy£is o f the seven car loads 
shipped showed iron 53-46%, si lica 9-45%, P hos. 0.097%, Mn. o.ro'}'o, and moisture 
3.26%. 

11. 

T he ore was hauled two miles by wagon to \1\/illiamsvillc. ( C.-1910.) 

BURKETT l'vII XE NO. r. 

Owned by J. M . B urkett, TVilliamsville, Mo. 

N. E. %, S . W. %, Sec. 32, T. 27 N., R. 5 E. 

This mine, located two miles south o f Vl illiamsville, and ha lf a mile south of 
the Black r iver, is situated near the base of the west slope of a high, chert covered 
h il l. T he outcrop is composed of fragments and boulders of secondary limonite 
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scattered over an area of about one acre. Developments consist of several shallow 
cuts, one of which extends 30 feet into the hill showing a face of eight feet. Two 
others, each 12 feet square, show faces of about four feet. These openings 
bottomed on sandstone, which outcrops near by in a ledge four to five feet thick. 

The ore occurs in a thin bed just above the sandstone and as loose fragments 
in the overlying cherty, residual clay. A four-foot pit sunk in the sandstone in the 
bottom of the larger cut is reported to ha\·e shown a little ore beneath the first 
layer of sandstone, and to haYe bottomed in sandstone. The ore is a rather dense. 
light brown limonite, very free from chert and sand. It lies directly upon and 
conforms by sharp contact to the irregularities in the surface of the sandstone 
which is but slightly stained with iron even at the contact with the ore. A fresh 
fracture in the ore exhibits dcndritic forms and structures common to marcasite 
of which it is an alteration product. 

This mine was opened during 1909 \\·hen one car load of ore, giving returns of 
56.n% iron, 6.6o% silica, 0.070% Phos., 0.18% l\fo., and 2.00% moisture was 
mined and shipped. \.\Tork was suspended because of the shallow nature of the 
ore body. (C.-r9ro.) 

I2. BURKETT I\IIXE XO. 2. 

S. TV. ~, S. TV. 0, Sec. 32, T. 27 N., R. 5 E. 

This mine, located about 20 miles south of \.\Tilliamsville, is situated near the 
crest of the west face of a high hill where cherty brown ore outcrops over an 
area 100 feet in diameter. A small cut shows at the surface about three feet of 
ore mixed with clay beneath which is a red clay containing only a few boulders 
of ore. The ore is a secondary Jimonite but is rather silicious, due to enclosed 
chert. One car load, which was mined and shipped during 1909, gave returns of 
50.95% iron, IL9..J% silica, 0.070% Phos., 0.18% '.\fn., and 4.00% moisture. 

(C.-1910.) 

13. CADY I\HXE. 

Owned by The 1Vayne Iron a11d Lumber Company, Greenville, Jlo. 

S. 0, S. E. ~, Sec. 22, T. 27 N., R. S E. 

This mine, located 20 miles east of Williamsville, is situated at the foot of 
the south slope of a high, chert covered hill. 

Developments consist of a series of irregular pits, ranging from 20 to 50 feet 
in diameter and from 8 to 24 feet in depth, a number of which have been con­
nected, forming a very irregular opening, extending laterally fu lly 400 fctt along 
the base of the hill. From these openings 3,659 tons of boulder ore were mined 
and shipped during 1908, '09, and 'ro. 

The ore consists chiefly of pipe limonite and occurs embedded in a red and 
yellow clay, containing very little chert. The ore fragments vary greatly in size. 
ranging from those two feet or more in diameter to those too small to be hand!ed 
with a loading fork. The fine ore is quite abundant and can only be saved by 
washing. Ele,·en shipments showed an average analysis of 55.5r% iron, 7.55% 
silica, 0.078% Phos., and 3.3% moisture. 

This property is leased by the St. Louis Blast Furnace Co. at a royalty of 
twenty cents per ton. The mine is worked on what might be designated as the 
Contract System, as each miner is given charge of his own heading, and is paid 
one dollar per ton for the ore produced. The ore is hauled by wagon r0 miles 
to the St. Louis, Iron :.\fountain and Southern R'y. at Blum. (C.-1910.) 
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14. CEDAR BAY MINE. 

Owned by ]. L. Clarlison, Sr., and heirs of J. G. Clarl?son.. 

Secs. 14 and 23, T. 28 N., R. 3 E. 

This bank, located two miles north of Leeper, is si~uated at the head of a 
ravine in an area of thick residuum. According to Nason, the bank was opened 
in 1882 and was worked intermittently unti l 1888, during which time several 
thousand tons of o re were mined and shipped. Developments consisted o f a large 
cut 40 feet deep and numerous small pits. The face of the cut showed large masses 
of an iron-chert breceia in which the iron comprised the greater portion of the 
mass a nd formed a workable ore. Overlying the ore is 20 feet of barren clay 'l.nd 
broken chert in alternate layers. The ore consists chieOy of the pipe variety with 
some shelly limonite which contains a small amount of sand. No rock outcrops 
occur in the immediate vicini ty of the bank. 

15. CHILDRESS iVII2'E. 

Ow11ed b31 Bowman, Fa3•11e a11d Company. 

N. E. }4, N. E. Y.;, Sec. II, T. 27 1\T., R. 5 E . 

T his mine, located two miles northwest of Taskee, is situated on the south 
slope o f a high, chert covered hill, half a mile north of Otter creek. Developments 
consist of an open cut 45 feet long, 25 feet wide, and 12 feet deep, the entire face 
of which shows a 50 to 70,Yo ore bearing dirt. The ore is almost entirely of the 
pipe var iety, most of which is in small fragments. 

A 12 foot pit, 300 yards to the north of the cut, and one shallow pit JOO yards 
to the southeast o f it, show an abundance of pipe limonite embedded in clay. 

The above developments were made in 1908, and about ten car loads of 54% 
ore are reported to have been mined and shipped. (C.-19rn.) 

16. CLUBB MINE. 

Owned by vVay11e Ir0·1i and Lnmber Company, Greenville, Mo. 

N. W. Xi, N. W . ~' Sec. 23, T . 28 N., R. 5 E. 

This mine, located 10 miles southwest o f Greenville, lies about half way 
up the west slope of a high, chert covered hi ll. Very little ore was observed to 
outcrop in the vicinity. Developments consist of a small open cut and two shallow 
pits from which a car load of ore is repor ted to have been shipped in 1909. 

T he ore is a secondary li rnonite, occurring chiefly in tabular form, mixed with 
a good deal of clay. A large proportion of that showing in the face of the cut 
occurs as small fragments. (C.-1910.) 

17. CULLNAN BA~K. 

Ow11ed by Pat Cul/nan, Kee11er, Mo. 

N. W. ~' S. E. ~' Sec. 6, T. 26 N., R. 6 E. 
This bank, located 3Yz miles east o f Keener, is situated on the west slope of 

a hill where secondary limonitc outcrops over an area of several acres. A shallow 
50 foot trench, dug near the upper portion of the deposit, produced several tons 
of ore. The ore exhibits the usual forms of secondary limonite and is compa ra­
tively free from silicious material. The depth of the ore 1s not known. No ship­
ments have been made. (C.-1910.) 
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18. DALTON (MRS. ~. T.) LAN'D. 

Sec. II, T. 28 N., R. 5 E. 

~fassive limonite occurs here, cover ing an area about thirty yards square on 
a gentle slope. T he ore is in the form of large fragments. It is si licious, silica 
occurring as small angular chert pieces. 

This deposit is a little more than one mile from Greenville, which is at the 
terminus of the vV., G. & N. Ry. Several small patches of ore, similar to the one 
just described, are found on this range of hills. (L.- 1892) 

19. DANIEL MINE. 

Owned by Miss Daniel, Piedmo11t, Mo. 

S. E. y.i, Sec. 25, T. 29 N., R. 3 E. 

This mine, located half a mile east of Piedmont, is situated on the south slope 
of a steep hill. It consists of an open cut 100 feet long, having a maximum depth 
of 20 feet. Dolomite outcrops on either side of the cut at the same elc,·ation as 
the ore body. 

The ore is secondary Jimonite, chiefly of the pipe variety and occurs embedded 
in a sl ightly cherty, red clay. This mine was opened about fifty years ago but no 
recent work has been done. (B.-19rn.) 

20. DICKSON MINE. 

Ow11ed by The TVa::i•ne Tron and Lnmber Co111pa11y, Greenville, Mo. 

Lot 7, N. W. y,i, Sec. 6, T. 27 N., R. 6 E. 

This mine, located three miles south of Greenville, was not visited by a mcmher 
of this department, but, according to records submitted by the St. Louis Blast 
Furnace Company, it was opened in 1910, when 66 tons of ore were mined and 
shipped. T he ore ran 52.2Io/o iron, 11.00% silica, o.II7% Phos., 0.10% Mn., and 
3.00% moisture, indicating that it is a somewhat silicious Jimonite of the secondary 
type. (C.-1910.) 

21. DURROW LAND. 

Owned by John Durrow, Taskee, Mo. 

N. E. y,i, S. E. %, Sec. 26, T. 27 N., R. SE. 

T his prospect, located 4Yz miles east of vVilliamsvillc, and two miles southwest 
of Taskee, is situated 611 the nor th slope of a gentle hi ll where large and small 
fragments of brown ore occur scattered over an area of about half an acre. The 
ore is a rather dense, even textured, secondary limonite which is entirely free from 
sand and contains nry little enclosed chert. No development work has been 
done. (C.-1910.) 

22. E1\RL Y BANK. 

Owned by James Early. 

S. E. ~, Sec. 6, T. 28 N., R. 4 E. 

This deposit, located 3Yz miles southeast of Piedmont, is situated upon the 
middle slope of a steep, chert covered hill. Developments con::ist of three shallow 
pits, the walls of which show boulders of brown ore embedded in cherty clay. 

The ore is a secondary limonite, chiefly of the pipe variety, and contains no 
chert or sand. The extent of the deposit has not been determined. (B.-1910.) 
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23. EASTMA::,r MINE. 

Owned by F. W. East111a1t, Keener, l'vfo. 

S. E. ~' S. W. ~' Sec. 2, T. 26 N ., R. 5 E. 
This mine, located one mile cast of Keener, is situated on the east face of a 

chert covered r idge. It consists of a single cut, 50 feet long, 30 feet wide and ro 
feet deep from which about 120 tons o f ore have been mined. 

T he ore, which is a secondary limonite o f the pipe and boulder type, is mixed 
with cherty clay and lies in a pitching sheet or blanket, conforming closely to the 
slope of the hill. The cut passed through it, exposing clay and flint underneath. 
T he dump shows a considerable quanti ty of small ore, which could be recovered 
by washing. 

T he above developments were made during 1905. Sixty tons of ore shipped 
d uring 1909, gave returns of 53.48% iron, u .00% silica, 0.104% Phos., 0.10% Mn., 
and 3.00% moistu re. ( C.- 1910.) 

2-1. E STES Ml)l"E. 

S. Y:i, Lot I, N. W. ~ ' Sec. 19, T. 27 N., R. 6 E. 

This mine, located one mile south o f Taskee, and half a mile south o f O!ter 
creek, consists of an almost continuous succession of shallow cuts extending for 
a distance of 300 yards along the crest o f a narrow, southwest r idge. T he pits 
farthest to the nor theast are irregular in shape and shallow. They are in a worked 
o ut condit ion, the faces showing practically nothing but clay and chert. The wa;te 
<lirt from these pits contains too little ore to wash profitably. 

Several of the cuts near the southwest end o f the ridge were originally ro to 
12 feet deep but they are now so badly caved that but little o f the working face 
can be seen. The waste di rt from these pits, however, contain from 40 to 50% 
of wash ore. A 20 foot pit, sunk at this point, is said to have encountered ore 
to a depth of 15 feet. This would indicate that ore may be found in the bottom o f 
the old openings. 

T he ore is seconda ry limoni te, chiefly of the pipe variety, o f which about 
1,000 tons have been mined and shipped. An average analysis of six shipments 
"!:howecl 55.13% iron, o.o87% Phos., 8.31% sil ica, 0.10% Mn., a nd 4.1% moisture. 

(C.- 19w.) 

:25. E'rIIRIDGE MINE. 

Owned by Mathew Ethridge, Keener, 1l10. 

S. W. U, S. W. 74, Sec. 1, T. 26 N ., R. 5 E. 

This ni ine, located two miles east of Keener, is situated upon the southeast 
point of a secondary r idge. It consists of two open cuts which extend :20 and 40 
feet in to the hillside, showing faces approximately ro feet in height. T he ore is 
a secondary limonite occurring in the form of pipes and boulders embedded in a 
cherty clay. Some of the chert adheres to the ore but does not appear to be 
general ly included. T his mine was opened during r9o8 and is reported to have 
produced 140 tons of ore which ran from 52 to 55% iron. One shipment of 24 
tons, made during 1909, showed 51.63% iron, 13.16% silica, 0.060% P hos., and 
3.00% moisture. (C.- 1910) 

G-23 
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26. FORBES MI KE. 

S. E. ~, N. W. X, Sec. 12, T. 27 N., R. 5 E. 

This mine, located 1 :)4 miles north of Taskee and half a mile north of Otter 
creek, is situated near the base of the nor th slope of a high, chert covered hil l. 
Developments consist of an open cut , 30 feet long, 4 to 8 feet wide, and from 5 to 
20 feet deep, from which 6o tons of ore were mined and shipped during the sum­
mer of 1909. T he mine is now vir tually in a worked out condition. 

The ore is secondary Jimonite, chiefly of the pipe variety. A few ·small pits 
above the main cut show a little ore. The outcrop consisted of a few boulders 
of pipe ore on the present site of the pit. (C.- 1910.) 

27. FOSTER MINE. 

Ow11ed by Mrs. Foster, St. Louis, Mo. 

N . E. X, S. E. y.i, Sec. 3!, T. 27 N., R. 6 E . 

This mine, located three miles south of Taskce, is situated near the base of a 
hill where secondary limonite outcrops over an area of I~ acres. Devdopments 
consist of a single cut roo feet Jong, 40 feet wide, and about 12 feet deep from 
which eight cr1rs of ore arc reported to have been shipped. I n the upper three 
or four feet of the face, large and small boulders of limonite occur embedded in a 
matrix of chert and clay. Below this, the ore occurs embedded in soft ocher and 
comprises 70 to 8o% of the face. This is especially t rue of the south end of 
the cut where this type of ore extends to the grass roots. Most of the ore bearing 
material is almost free from chert and would either screen or wash to advantage. 
An eleven foot pit in the bottom of the cut is reported to be entirely in ore, 
indica ting a total thickness of at least :20 feet. 

i\-lining operations were carried on during 1906 and the ore was hauled three 
miles over a r idge road to Keener. (C.-1910.) 

28. FREDRICK MINE. 

Owned by James Fredrick, Taskee, Mo . 

S. ~' Lot 2, S . W. y.i, Sec. 18, T . 27 N., R. 6 E. 

T his mine, located about half a mile south of T askee, is situated on the west 
bank of a ravine 50 feet west of the county road. It consists of three small pits, 
the largest of which is about 12 feet in diameter and 8 feet deep. From these 
pits about a car load of secondary pipe and boulder ore was shipped during 1908. 
The present face o f the largest pit shows considerable ore mixed with clay and 
chert. 

Two hundred yards to the south are two small pits, from which the same type 
o f ore has been mined. The outcrops are restricted, in each case, to the immediate 
vicinity of the development work. (C.-1910.) 

GUEST BANK. 

Owned by W. S. Guest, Piedmont, Mo. 

N . E. y,(, Sec. 35, T. 29 N., R. 3 E. 

This bank, lo'Cated half a mile southeast of Piedmont, is marked by an outcrop 
of secondary limonite in the form of boulders and pipes, cover ing an area of 
approximately one acre on the west slope of a high hi ll. Several shallow pits within 
the outcrop show the ore to carry a small amount o f cher t. No shipments have 
been made. (B.-1910.) 
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30. GUEST LAND. 

Owned by T,V. S. Guest, Piedmont, Mo. 

N. E. y.i, Sec. 36, T. 29 N., R . 3 E. 

This deposit, located one mile southeast of Piedmont, consists of an outcrop 
of brown ore, 6o yards square, occurring at the nor th base of a hill. 

The ore is secondary limonite, of which both the pipe and boulder fonns are 
represented in the outcrop. The pipes are quite small and ust1ally occur in clusters. 
The boulder ore is compact and does not show the pipe structure. No develop­
ments have been ·made. (B.-19ro.) 

3r. HARNESS A;,;'D LU:-.rDY MINE. 

N. E. %, N. W. Y<i, Sec. 34, T. 28 N., R. 5 E. 

This mine, located 3li:i miles southwest of Greenvi lle, is situated on the south 
slope of the hill directly north of the Sawyer mine. It consists of a large, shallow 
cut, covering an area of about an acre, over which pipe ore outcropped in 
abundance. The ore is a secondary limonite, very largely of the pipe variety, and 
occurs as large and small fragments embedded in cherty clay. It was most 
abundant in the first few feet of surface dirt, but has been mined to a depth of 
r 5 feet, below which ore occurs but no work has been done. 

This mine was opened in 19o8, and, during that and the following year, 
produced approximately 8,000 tons of ore which averaged 54.61% iron, 8.76% silica, 
0.088% Phos., 0.215% Mn., and 3.50% moisture. (C.-19ro.) 

32. HAYNIE HOLLOW BANK. 

Sec. 5, T. 27 N., R. 5 E. 

Massive limonite occurs here about half way up the slope of a moderately 
steep hi ll. It is found as boulders, and, in one locality, as what appears to be 
a ledge. Portions of the ore are botryoidal. Some of the boulders are porous 
with ocherous particles and others contain many fragments of cher t. The ore 
covers an area twenty or thirty square yards in extent. It occurs, not with 
bedded rock, but with chert in the form of loose fragments and boulder~. This 
deposit lies about one mile from the 'vV., G. & N. Ry., about the same distance 
from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

33. HAYNIE (S. C.) LAND. 

S. W. y.i, Sec. 17, T. 27 N., R. 5 E. 

Here several large boulders of limonite are strewn promiscuously ewer the 
face of a rather steep hill, on the surface of which are also found scattered 
boulders and pieces of chert. No bedded rock is exposed. The ore is quite 
compact, and, but for the small angular fragments of white chert which are 
·cemented by the ore, contains but a small percentage of silica. This small deposit 
is located but a short d istance from the W., G. & N. Ry. (L.-1892.) 

34. HICKS MINE. 

Owned by Andrew Hicks, Chaonia, Mo. 

Lot 2, N. W. Y<i, Sec. 23, T. 27 N., R. 6 E. 

This mine, located about two miles northwest of Chaonia, adjoins the right of 
way of the St. Louis and San Francisco R'y. Brown ore outcropped on the west 
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bank of the St. Francois river, about seven feet above low water mark. Mining 
operations have followed the ore into the bank 20 to 30 feet and have extended 
along the bank for a distance of roo feet. The ore, embedded in red clay, forms 
a layer about five feet thick. It is overlain by 10 to 20 feet of barren river silt 
and appears to overlie a heavy, red clay containing no ore. A pit at the south 
end of the cut shows six feet of ore bearing clay at that point. 

The ore is a secondary Jimonite of which about roo tons were mined in 1909. 
That near the surface was mostly pipe, occurring in large clustered masses a few 
of which can sti ll be seen outcropping at the water's edge. With depth, it grades 
into a dense, dark brown limonite, enclosing a few chert fragments bnt quite 
free from sand and of excellent grade. (C.-1910.) 

35. HIGGIKS MINE. 

0Ir.med by The l,t/ayne Iron and Lmnber Company, Greenville, Mo. 

S. W. )4, S. E. ~, Sec. 5, T. 29 N., R. 7 E. 

This mine, located two miles north of Hiram, is situated at the base of the 
west slope of a chert covered hill. It was opened in 1905 and was worked at 
intervals during 1900 and 1907, producing a total of about so car loads of ore. 
Developments consist of an irregular open cut 100 feet long, 8o feet wide, and r2 to 
rs feet deep, the greater part of the face of which shows large and smaJI boulders 
of limonite embedded in clay. A IO foot pit, sunk in the bottom of the 'Cut, 
showed ten feet of ore bearing dirt of the same character. The ore is a somewhat 
cherty, secondary Jimonite, one car load of which gave returns of 51.29% iron, 
13.05% silica, 0.063% Phos., o.IO% Mn., and 4.00% water. Much of the fine ore 
was screened and all that would not pass a one inch mesh was loaded. A good 
outcrop of cherty ore surrounds the cut and reappears at intervals for a distance 
of 100 yards to the east. 

By means of a short spur connected with the vVilliamsville, Greenville, and 
St. Louis R'y., the ore was loaded directly on board cars at the mine. (C.-1910.) 

HOLLADAY (H. N. ) AND HA Yl\IE (S. C.) LAKD. 

Sec. 20, T. 27 N., R. 5 E. 

Limonitc boulders, usually about one foot in diameter, and a few larger 
fragments of ore arc exposed here over a smaJI area, on a rather steep slope 
covered with fragments and boulders of white chert. The ore is somewhat 
siliceous, silica being contained in the ore masses in the form of scattered grains 
of sand. This deposit is but a short distance from the St. L., I. :vr. & S. Ry. and 
the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

37. HOLLIDAY-KLOTZ MTNE. 

Owned by the Mississippi Valley fron and Fimwce Company, Popular Bluff, Mo. 

E. l/:2, S. E. %, Sec. 34, T. 27 N., R. 5 E. 

This mine, located rYz miles north of Keener and half a mile east of the 
Black river, consists of three or more open cuts entering the west flank of a 
short north and south ridge upon the crest and ends of which brown ore outcrops 
almost continuously over an area of approximately ten acres. 

The area of outcrop has been tested by a series of 30 or more pits, ranging 
from 5 to 35 feet in depth. A row of 12 pits, strung along the crest of the hill, 
shows the ore to be pockety and to range up to 15 feet in thickness. In some places 
the ore disappears altogether, and it is not unusual for a blank pit to lie within 20 
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or 30 feet of one showing rs feet o f good ore bearing dirt. The pits showing the 
deepest ore are those lowest on the flanks of the outcrop. T he faces of each of the 
cuts show a large proport ion of ore bearing clay interspaced by occasional horses 
of barren clay. T he deepest face of ore shown was about 18 feet with more ore 
in the bottom of the cut. In some places two to four feet of barren clay overlies 
the ore bearing dirt. The ore is a secondary limonite, consisting almost entirely 
of the boulder var iety, with rare, if any, occurrence of pipes. It frequently ex­
hibits pseudomorphs after marcasite and locally unaltered marcasite occurs incased 
in a hard shell of limonite. Some of it is silicious, due to the presence of enclosed 
fragments of chert. 

This property was ffrst opened in 19()8 and during that and the following year 
945 tons were mined and shipped. Shipment analyses showed the ore to average 
52.08% iron, 1r.79% silica, o.o83% P hos., 0.17% Mn., and 3.70% moisture. 

(C.-1910.) 

38. HUGHES :MINE NO. 1. 

Ow11ed by W. J-I. Hughes, Taskee, Mo. 

N. Yz, Lot 1, N. W. 1,1, Sec. 19, T. 27 N ., R. 6 E. 

This mine, locMed half a mile south of Taskee, is si tuated on the north slope 
of a high hill overlooking Otter creek. It consists of one cut about 50 feet in 
diameter and 6 lo 10 feet deep, from which several car loads of ore have been 
mined and shipped. T he ore is a secondary limonite, chieAy of the pipe variety, 
and occurs embedded in a chcrty, residual c lay. The face of the pit, where not 
covered by caving, shows a little ore. Two small pits on the hillside above the main 
opening, however, disclose good o re bearing dirt and it is probable that there is 
sti ll a considerable quantity of ore to be had from this property. (C.-r9io.) 

39. IIUGHES MINE KO. 2. 

Owned by TV. H. Hughes, Taskee, Mo. 

N. E. ,4, N. E. Y-(, Sec. 19, T. 27 N., R. 6 E. 

T his deposit, located half a mile southwest of Taskee, is situated on the north 
face, and so feet below the crest, of a high, chert covered hill adjoining Otter 
creek. There is practically no outcrop, most of the ore being exposed by a shallow 
cut 20 feet square a nd two small test pits. These openings show boulders and 
fragments of limonite embedded in red clay. Several cars of ore are reported to 
have been shipped and there is at present a small stock pile at the mine. 

The ore is secondary Jimonite, the greater part of which occurs in pipe form. 
There is much fragmentary ore in the cl;iy which could be recovered by washing. 

. (B.-1910.) 

40. JANIS 11INE. 

Owned by the Wayne Iron and Lmnber Company, Greenville, Mo. 

Lot 5, N. W. Y<I, Sec. 1, T. 27 N., R. 5 E. 

This mine, located rYz miles southeast of the Sawyer switch, is situated upon 
the crest of a high, chert covered ridge where brown ore outcropped over an 
a rea of about two acres. The mine consists of two open cuts, one entering the 
hi ll from the north and the other from the south, (Fig. 28). The northern cut 
is about 100 feet in diameter and 16 feet deep. T he upper half of the face of this 
cut shows small and large boulders of ore embedded in red clay containing very 
litt le chert. T he lower half of the face shows similar ore embedded in a soft, 
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nearly pure, light brown ocher. The southern cut is about 100 feet long, 40 feet 
wide, and 8 feet deep. The face of this cut shows boulder ore in clay and is in 
all respects like the upper portion of the face of the northern cut. 

The ore, which is a secondary Jimonite, contains no sand and is relatively free 
from chert. 

Analyses of three shipments of the boulder ore, mined during 1909, showed 
an average of 54.n% iron, 8.74% silica, 0.092% Phos., 0.12% Mn., and 3.70% 
moisture. A sample of the boulder ore and ocher, in the lower 7 feet of the face 
of the larger cut, showed 52. 16% iron, 11.58% silica, 0.013% Phos., 0.025 Sul., 
1.502% Alumina, J0.74% combined water, and 0.647% moisture. 

At the time the property was visited only the boulder ore was being saved 
while the di rt on the dump contained considerable small ore which could be 
recovered by washing. Up to Jan. 1st, 19rr, about 1,500 tons of ore had been 
mined and shipped. (C.- 19t0.) 
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4c. KEELE BANK. 

Owned by Liteian K eele, Keener, Mo. 

N. W. y.i, S. E. 7-'.I, Sec. I, T. 26 N., R. 5 E. 

This bank, located about 20 miles east of Keener, is situated on the east side 
and near the head of a small ravine. It has been opened by a cut 15 feet long, 
10 feet wide and 8 feet deep, from which about 15 tons of ore have been mined. 

The ore occurs as large and small boulders mixed with clay and flint. It is 
a light to dark brown, dense, secondary limonite, containing no sand and very 
little enclosed chert. Most of the associated chert occurs near the surface. T he 
outcrop consists of occasional boulders and is· restricted to the i1nmediate vicinity 
of the pit. On the opposite side of the hi ll is a similar prospect also opened by 
a small pit. (C.-1910.) 
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42. KEENER MINE. 

Owned by M.rs. L. Keen.er, Keener, 1110. 

S. W. !4, S. E. ~, Sec. 3, T. 26 N., R. SE. 

This mine, located half a mile east of Keener, is situated on the north slope 
of a high hill at the base of which brown ore outcropped in the bed of a small 
stream. 

Developments consist of a 30 foot cut which has been made into the hill side 
on a level with the stream, exposing a face of 15 feet. T he upper eight feet of this 
face consists of barren clay and flint. The lower six feet shows considerable 
limonite in the form of pipe, plate, and boulder ore, embedded in cherty clay. 
An eight foot pit, sunk in the bottom of this cut, shows similar ore throughout its 
depth. About one car load of ore was shipped during 19~. (C.-19ro.) 

43. KELLY LAND. 

Owned by Thomas Kelly. 

W. 0, N. E. !4, Sec. 24, T. 30 N., R . s E. 

This prospect, located eleven miles north of Greenville, is situated near the 
b;ise of the south slope of a high granite hill where secondary limonite outcrops 
over an area. of half an acre. The granite hill is the same as that associated with 
the Kinkad Land and the ore is of the same character and origin. No develop­
ment work has been done. (C.-19ro.) 

4-1. KING :-.mm. 
Owned by The Wayne Jroii a11d Lumber Company, Creem:ille, Mo. 

TV. 0, S. W. ~, Sec. 34, T. 28 N., R. SE. 

This mine, located four miles southwest of Greem·ille and half a mile south of 
the Sawyer switch, is situated at the base of a north hil l slope a nd near the head 
of a deep ravine. Developments consist of an irregular open pit, 100 feet long, 
70 feet wide, and 20 feet deep, from which about 500 tons of o re have been mined 
and shipped. 

The ore is chiefly of the pipe variety of secondary limonite, and occurs in 
large boulders and small fragments embedded in a red, cherty clay. There is also 
some massive boulder ore without marked stalactitic structure in the lower part 
of the deposit. T n places the clayey gangue is replaced by a soft, red, ocherous 
limonite, enclosing the ore. :viuch of the ore consists of large bundles of slender, 
parallel pipes, about the size of knitting •needles, which, when exposed to the air, 
slack and crumble into very small fragments. The dirt on the dump contains a 
large proportion of ore of this character, which can be saved only by washing. 

This mine has produced in the neighborhood of 500 tons of ore. One hundred 
tons, shipped during r909, averaged 55.41 % iron, 7.55% silica, 0.074% Phos., 
0.08% I\fn., and 3.0% moisture. The ore was hauled by wagon half a mile and 
loaded at Sawyer switch. (C.-r9ro.) 

45. KINKAD LAND. 

Owned by Thomas Ki11kad1 Cays, III. 

S. W. ~, S. E. ~, Sec. 13, T. 30 N ., R. 5 E. 

This proper ty, located about II0 miles due north of Greenville, is situated at the 
base of the west slope of a high, granite hill where brown ore outcrops in a ledge 
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overhanging a small sink hole. The ore occurs as large massive boulders and 
rests directly upon the granite. The hill opposite is of Gasconade limestone and is 
chert covered. Chert fragments occur far above the ore upon the mountain side, 
indicating the height of the former limestone-granite contact. The ore i$ a 
secondary limonite, the original sulphides ha\·ing been deposited at the former 
contact of the limestone with the granite. It is somewhat silicious, due to inclusions 
of grains of sand, but contains no chert. A small sample, analyzed with other ore 
o f a similar character, showed 49.36% iron, rn.03% silica, 0.040% Phos., 0.155% 
Sul., 11.93% combined water, and 2.01% moisture. \Vhile additional ore may be 
located in the sink hole occurring below the outcrop, it is probable that most of the 
deposit is in sight. Some ore lies on the slope down to and in the sink, but this 
has probably fallen from the overhanging ledge of ore. (C.- 1910.) 

KISTER BANK. 

N. E. ~' N. W. ~' Sec. 35, T. 30 N., R. 4 E. 
This deposit is on the flank of the same hill as the Yancey :.fountain bank 

described on p. 277 and similar to it in the absence of chert detritus. The ore lies 
some fifty or sixty feet higher on the hill, upon a ridge between two ravines, and 
running down into these ravines. At the bottom it is limonite of poor quality, 
being quite siliceous, but on ascending the hill it grows redder and leaner, and 
presents the same changes into an apparently decomposed red porphyry that were 
seen in the deposit above referred to. (11!.-1873 ) 

47. KNOX :MINE. 

Owned by !. E. Knox, Granite Bend, Mo. 

N. W. ~' S. E. ~' Sec. 3, T. 27 N., R. 4 E. 

This mine, located one mile north of Granite Bend, was not visited by a mem­
ber of this department, but, according to records submitted by the St. Louis Blast 
Furnace Company, it was opened and worked during 1905 and r9o6, at which time 
46 tons of ore were mined and shipped. The ore ran 56.64% iron, 6.45% silica, 
0.095% Phos., 0.19% 1In., and 3.00% moisture, indicating that it is of a secondary 
type of limonite. (C.-r9ro.) 

LANDAU MINE. 

Owned by S. La11da11, Keener, Mo. 

S. W. l4, N. W. ~' Sec. 1, T. 26 N ., R. SE. 

This mine, located two miles east of Keener, is situated in a small ravine 
draining to the southeast. Mining has been con<lucted by means of four small 
cuts, the largest of which is about 50 feet in diameter and shows a 12 foot face 
of o re bearing clay. A 25 foot pit in the bottom of this cut is said to have disclosc<l 
a nearly solid mass of ore to a depth of 12 feet. The remaining depth was in 
barren clay. The other three cuts arc somewhat smaller and show less ore than 
the first. Surrounding the four cuts are II test pits ranging in depth from 6 to 
12 feet, only two of which show a little o re. 

The ore is a secondary limonite very largely in the pipe form and occurs as 
small fragments and large boulders embedded in cherty clay. During 19()8 

348 tons were shipped giving returns of 53.75% iron, 9.53% silica, 0.070% Phos., 
0.12% Mn., and 5.0% moisture. (C.-1910.) 
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49. 1IANN BANK. 

Sec. 21, T. 27 N., R. 6 E. 

Limonile is found here on the land of Gildehaus, \Vulfing and Company, 
covering an area about forty yards wide and eighty yards long, making up the cap 
of a steep hill. The ore occurs in fragments both large and small. It is ocherous 
and siliceous. Some of the fragments containing both chert and grains of sand, 
others only grains of sand. The slope of the hill is covered with chert fragments, 
but no bedded rock is visible. This locality is one- fourth of a mile from the 
St. L., C. G. & Ft. S. Ry. (L.-1892.) 

50. :\IAXFlELD :MINE. 

X. E. Y-i, N. E. Y-i, Sec. 18, T. 27 N., R. 6 E. 

This mine, located about one mile northeast of Taskce, consists of an almost 
continuous succession of shallow cuts from 5 to 12 feet deep, extending for nearly 
300 yards along the crest of a long ridge. A considerable amount of secondary 
pipe and lump ore has been mined and shipped from this place. The ore occurs 
embedded in flint and clay. The cuts a re all badly filled by caving but are probably 
not worked out. The dumps show much good wash dirt. Some ore outcrops 
along the line of the workings. (C.-1910.) 

51. McKENZIE BA:-IK NO. r. 

Owned by Long and Colby Mining Company, Greenville, Mo. 

X. E. Y-i, S. E. Y-i, Sec. 7, T. 29 N., R. 7 E. 

This bank, localed 10 miles nor th of H iram, is situated on the west bank of 
a small ravine. Developments consist of a cut 70 feet long by 6 feet wide, exposing 
a maximum face of 14 feet. Boulders and fine fragments of brown ore occur 
embedded in ferruginous clay and soft yellow ocher throughout the lower ten 
feet of the face. The upper four feet consist of barren, eherty clay. 

The ore is a secondary limonite, although located in -close proximity to several 
primary limonite deposits which occur nearer the crest of the same hill. It con­
tains some chert but no sand. About 30 tons of ore have been mined, none of 
which has been shipped. (C.- 1910) 

52. :l\IORRIS BANK. 

o,wned by Joe Monis, Upa/ilw, .Ho. 

N . W. Y-i, Sec. 21, T. 27 N., R. 4 E. 

This bank. located three miles north of Upalika, is situated at the foot of a 
slope on the north side of a small ravine a quarter of a mile cast of the :\forris 
residence. There is practically no outcrop at this p lace, the presence of ore being 
disclosed by an open cut. The walls of the cut show pipe ore e:,ibedded in red 
clay. No shipments have been ma<le, although several tons of ore were taken from 
the pit. (B.- r910.) 

53. MORGAN MINE. 

Owned by Chas. Morgan, Taskee, Mo. 

N. ~' S. E . y.(, Sec. 12, T. 27 N., R . 5 E. 

This mine, located about one mile north of Taskee, is situated near the crest 
of a high hill. Developments consist of a large, irregular pit having a <lepth of 
from IO to 12 feet. 
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The ore is secondary pipe and boulder limonite, enclosing occasional fragments 
of chert and some clay. Both the outcrop and pit have been robbed of the boulder 
ore and only small fragments remain. This fragmentary ore could be recovered 
by washing. Three car loads of ore arc reported to have been shipped during 
r909. (C.- r9ro.) 

54. i\IOSS :MINE. 

Owned by John B. Fristo, St. Louis, Mo. 

N. TV. y.i, S. W. ~. Sec. 20, T. 27 N., R. 6 E. 

This mine, located one mile southeast of Taskee, lies near the base of a high, 
chert covered hill, overlooking Otter creek. It consists of a single cut, approxi­
mately 200 feet long with a maximum face of 12 to 16 feet. Several hundred tons 
of ore have been mined and shipped. That part of the face sti ll exposed shows 
very little ore and the covered por tion is repor ted to be equally Jean. The original 
outcrop, which was small, occurred on the present site of the pit. The ore conSi$tS 
of secondary limonite of both the pipe and boulder varieties, and occurs embedded 
in cherty clay. There is considerable small ore mixed with the coarser lumps, and 
much of the dump is a good wash dirt. These developments were made from 
1900 to 19()8 and the ore was hauled by wagon to Taskee. (C.-1910) 

55. KELSON MINE. 

Ow11ed by Fra11k Nelson, Taskee, Mo. 

N. E. ~' S. W. ~' Sec. 20, T. 27 N., R. 6 E. 

This mine, loca~ed about 1~ miles southeast of Taskee, and a quarter of a 
mile south of Otter creek, is situated near the base of the north slope of a high 
hill where brown o re outcrops over an area of about an acre. Developments 
consist of seven shallow pits, the largest of which is about 25 feet in diameter and 
IO feet deep. From these p its about 6o tons of ore are reported to ha,·e been 
mined and shipped. The ore is a secondary limonitc, very largely of ihe pipe 
variety, containing no sand and but very little chert . (C.-r9ro.) 

56. OJIB\VAY l\1I~E. 

O·wned by Alexander H. Handlin, St. Louis, Mo. 

S. W. ~' N. E. ~. Sec. 21, T. 2 7 N., R. 6 E . 

T his mine, located half a mile north of Ojibway, is situated upon the crest of 
a high, chert covered hill which was capped by a strong outcrop of brown ore. 
The mine consists of two open cuts, one entering the hill from the north and 
one from the south. These cuts are about 6o feet in diameter and 14 feet deep. 
All the faces show considerable ore embedded in a red, cherty clay with ore still 
in the bottom. The depth of the deposit has not been determined. 

The ore is a secondary limonite and occurs as boulders which are coated with 
a soft, red ocher. T he surface ore contains some sand and chert but that from 
near the bottom of the pits is only slightly silicious. During 19()6 and 1907, 
r,r86 tons of ore were mined and shipped, eight cars of which gaye an average 
return of 53.24% iron, 9.63% silica, 0.055% Phos., 0.095% l\In., and -1--3% 
moisture. (C.- 1910. ) 
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Fig. l. NORTH CU1' OF 'THB OJlBWAY MINE; OJIBWAY, WAYNE COUNTY, 
SECONDARY LIMONITE. 

Fig. 2. KING MINE, GREENVILLE, WAYNE COUNTY, PIPE ORE. 
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Owned by P. O'Keefe, Granite Bend, Mo. 

N. ~, S. E. Y-1, Sec. 10, T. 27 N., R. 4 E. 
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This bank, located about three-quarters of a mile southeast of Granite Bend 
station, is situated in a deep ravine which pitches to the southeast from the old 
Granite Bend quarry. Developments consist of one shallow pit from which 
several tons of ore have been taken. The ore is a secondary limonite almost 
entirely of the pipe variety and occurs in both large and small boulders embedded 
in a cherty clay. The underlying formation is Roubidoux sandstone which, at this 
place, overlaps the granite and caps the neighboring hills. The Gasconade lime­
stone outcrops only in the lower 40 feet of the valleys. No ore has been shipped. 

(C.-r9w.) 

58. O'KEEFE BANK NO. 2. 

Ow11ed by P. O'Keefc, Granite Bend, :lto. 

S. E. Y-1, X. W. Y-1, Sec. 21, T. 27 N., R. 4 E. 

This property, located three miles north of Upalika, has been opened by a 
small cut situated on the crest of a ridge. 

The ore is secondary limonitc of both the pipe and boulder form and occurs 
embedded in red clay. Xo shipments have been made. (B.-19ro.) 

59. O'KEEFE l\Il.:-fE KO. 1. 

Owned by P. O'Keefe, Granite Bend, Mo. 

N. E. r{i, N. W. Y-1, Sec. 12, T. 27 N., R. 4 E. 

This mine, located two miles cast of Granite Bend, is situated near the head of 
a small northwest pitching raYine. It consists of one large cut 50 feet in diameter 
and 18 feet deep from which several car loads of ore have beei;i mined and ~hipped. 
The outcrop consisted of a few boulders of ore lying in the immediate Yicinity of 
the cut. 

The ore is a secondary limonite occurring, for the most part, in large boulders 
which very frequently show cores of unaltered marcasite. It occurs in occasional 
runs and layers distributed irregularly through a large quantity of red, cherty cby 
which in places is very sandy and appears to have been derived from the weather­
ing of the Roubidoux sandstone. Rounded Tertiary pebbles occur in a· small pocket 
on the upper side of the pit. The bottom of the pit is in a light colored, sandy 
clay which bears very little ore. Ore is, however, reported below this. From this 
and mine No. 3 were shipped, during 1910, 704 tons 'of ore which gave returns of 
53.75% iron, 9.72% silica, o.o67% Phos., o.r4'7o Mn., and 3.00% moisture. The ore 
was hauled by wagon to Williamsville, a distance of about four miles. (C.-r910.) 

60. O'KEEFE MINE NO. 3. 

Oimed by P. O'Keefe, Granite Be11d, Jlfo. 

N. W. 0, N. TV. Y-1, Sec. 12, T. 27 N., R. 4 E. 

This mine, located two miles east of Granite Bend, is situated low on the 
south side of an east pitching ravine. It consists of an opening 40 feet Jong, 30 
feet wide, and ro feet deep, from which five cars of ore have been shipped. 

The ore is a secondary Jimonite and occurs in large boulders, some of which 
weigh nearly a ton. The proportion of ore to dirt is larger at this place than at 
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mine Ko. r, although, with the exception of the Tertiary pebbles which were not 
observed here, the horizon and enclosing materials are the same. (C.-1910.) 

6r. OTTER CREEK BANK. 

S. W. Y.i, Sec. 3, and Lot 1, N. E. Y.i, Sec. 4, T. 27 N., R. 5 E. 

Along the top of the range of hills just north of Otter creek there are small 
outcrops of ore in scattered boulders, but the largest arc situated in the N. E. ~. 
Sec. 4. Here, upon the southern slope of the hi ll , near the summit, the ore covers 
an area about two hundred feet along the slope, and sixty to seventy-five feet wide. 
0Yer the crown of the hill, on the northern slope, a small amount of ore is seen. 
T he ore is mostly in quite small pieces, and of poor quality, being sandy and cherty. 
Upon the S. 'vV. Yi, Sec. 3, lying low on the hill there is a small outcrop of very 
good stalactitic ore. It is in small pieces. (i\I.-1873-) 

fa PITTSBURG MINE. 

Owned by Pittsburg Iron Mi11ill;: Compa113•, Williamsuille, Jfo. 

E. Yz, N. E. Yi, Sec. 6, T. 26 N., R. 5 E. 

This mine, located 2Yz miles south of ·Williamsville, is situated upon the crest 
of a high north and south ridge where fine and coarse fragments of brown ore 
outcrop almost continuously over an area 500 feet long by 70 feet wid~. :\ 70 
foot shaft at the south end of the deposit is said to have cut 18 feet of ore. A 
trench JO feet deep and 20 feet long, on the west face of the hill, shows good ore 
throughout its length and depth. Each of three shallow pits at the north end of 
the deposit also encountered good ore. These developments were made during 
1900 at which time 78 tons of ore were shipped. 

The 01·e is a rather soft, dark brown, secondary limonite and occurs as large 
boulders and small fragments embedded in a cherty clay. \Vhile it cont:iins some 
enclosed chert, it is entirely free from sand. l\Iuch of the ore is so small that it 
cannot be recovered except by washing. The ore shipped, most of which was 
gathered from the outcrop, gave returns o f 55.57% iron, 7.10% silica, and o.o8o% 
Phos. (C.-1910.) 

PLETZ (F.) l\lINE. 

N. E. Y.i, S. W. Y.i, Sec. 21, T. 27 N., R. 5 E. 

This mine, located one mile east of \\'illiamsYille, was not visited by .1 membrr 
of this Bureau but, according to records submitted by the St. Louis Blast Furn:ice 
Company, it was opened during 1903, at which time 16 tons of ore were mined and 
shipped. The ore ran 58.33o/o iron, and 4.25% silica, indicating a secondary l:monite, 
probably of the pipe variety. (C.-1910.) 

6-1. PRATT :-.mm. 
Ow11ed &y A. L. Pratt, Williamsville, !lfo. 

S. E . Y<I, S. W . Y<I, Sec. 21, T. 27 N., R. 5 E . 

This property, located about 1Yz miles east of \.Villiarnsville, is developed by four 
small pits situated on the west end of a chert covered hill. The ore is a secondary 
limonite very largely of the pipe variety and occurs embedded in a 'Cherty clay. 
Some ore of a similar character outcrops over an area of about an acre in the 
immediate vicinity of the pits. A ltogether about 30 tons of ore were mined and 
shipped during 1907. 
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Fig. 1. SAWYER MINE, ,vAYNE COUNTY, SECONDARY LIMONITE. 

Fig. 2. BOULDER OF PIPE ORE. HICKS MINE, WAYNE COUNTY. 
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On the hillside, across the valley to the south of the above deposit, is a shallow 
pit 20 feet long and 15 feet wide from which about one car load of pipe ore has 
been shipped. Much of the ore at this place is so small that it can be recovered 
only by washing. (C.-1910.) 

65. RAILROAD BANK, NO. 2. 

S. E. %, Sec. 8, T. 27 N., R. SE. 

Limonite, in the form of fragments, occurs here at the rai lroad cut near the 
top of the hi ll, in the form of small fragments and larger pieces. It covers several 
square yards but nothing in the cut indicates an extensive deposit, as no ore and 
only chert and yellow sandy clay are to be seen. Some cher t lies on the hill around 
the area containing o re. It is only slightly siliceous. ( L.-1892.) 

66. RUBOTT OM (L.) LAND. 

Sec. IO, T. 28 N., R. S E. 

Here a few small masses of limonite a re found mingled with many fre1.gments 
of white chert. The ore is of a good quality, is pseudomorphous, probably after 
pyrite, and has resinous lustre. No bedded rock near. (L.-1892.) 

SANDERS BANK. 

Owned by E. F. Sanders, Taskee, Mo. 

N. E. %, N. E. ~. Sec. 24, T . 27 N., R. 5 E. 

This bank, located half a mile southwest of Taskee, is situated near the top 
of the south point of a hill. Developments consist of a IO foot pit which shows 
pipe and boulder ore embedded in eher ty clay. This ore is the usual grade of 
secondary, stalactitic limonite, of which about 16 tons have been mined. Some pipe 
ore outcrops in 'the vicinity of this pit and extends 100 yards down the hillside. 

(C.- 1910.) 

68. SANDERSO~ LAND. 

Owned by A. E. Sanderson, Chaonia, Mo. 

N. E. y,;, Sec. 14, T. 27 N., R . 6 E. 

This prospect, located about two miles north of Chaonia, consists of a few 
fragments and bouiders of pipe limonite which have been exposed by the upturned 
roots of a tree. Occasional fragments of surface ore occur in the immediate 
vicinity. Xo ·developments have been made. (C.- 1910.) 

69. SA WYER MINE. 

Owned by The Wayne Iron and Lmnber Company, Greenville; Mo. 

~ N. %, N . W. %, Sec. 31, T. 28 N., R. 5 E. 

T his mine, located 3~ miles southwest of (;reenville, is situated on the north 
slope of a chert covered hi ll. I t consists of a relatively large 'Cut 300 feet long, 
100 feet wide and 50 feet deep, the base of which is about IO feet above the level 
of a small ravine. The ore is secondary limoni te of both the boulder and pipe 
var iety and occurs embedded in cherty, residual clay. T he materials shown in the 
face arc as fol lows : ( in descending order) 
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Residual clay and chert with very little ore. 
Pipe ore. in largo and small fragments, and ochre embedded in cherty clay. 
Light-colored Ore clay and sand. containing only a few fragments of ore. 
Pipo oro in large and small fragments, and ochre omboddod in clay; some chcr ty 

Iron breccia. 
Whito fire clay in part stained by iron. 
Boulder ore is reported below this clay. 

\\'bile the above succession is well marked, there are lateral variations and it 
is not exposed in all parts of the mine. The upper layer of fire clay pinches out 
near the west end of the cut at which place the ore in the upper 15 foot seam is 
mingled with the surface chert and clay. T he mine has been bottomed on the 
lower layer of white fire clay, beneath which boulder ore is reported. 

This mine was opened about 1905 and it has been worked intermittently up to 
the present time producing between ten and fifteen thousand tons of ore. It is 
connected by a spur to the main line of the '.Villiams,·ille, Greenville and St. 
Louis R'y. Steam shovels have been employed for loading the dirt directly upon 
the cars in which it was delivered to the washer at Greenville. 

The product consisted of wash and boulder ore. The wash ore averaged 
50.31% iron, 13.37% silica, 0.009% Phos., 0.38% Mn., and 0.50% alumina, while the 
boulder ore a,·eragecl 57.26% iron, 2.87% silica, o.o64% Phos., 0.32% :.fo., and 
0.55% alumina. The high silica of the wash ore is due to the imperfect separation 
of the associated cher t. (C.- 1910.) 

70. SCHAFER BANK. 

N. Yz, S. E. y.i, Sec. 2, T. 26 N., R. 5 E. 

This bank, located 1Yz miles east of Keener, is situated on the west slope of a 
chert covered hill. Developments consist of a shallow cut from which has been 
taken secondary Jimonite of both the pipe and boulder variety mixed with clay 
and chert. Some ore outcrops in the vicinity of the cut. On the N. Yz of the 
N. Yz of the S. E. y.i of the same section a three foot pit developed a similar 
showing. (C.-1910.) 

SCOTT BA::--IK. 

Owned by U. S. Scott, Hendricluon, Mo. 

S. Yz Lot I, S. W. y.i, Sec. 6, T. 26 1'l., R. 6 E. 

This property, located about two miles northeast of Hendrickson, has been 
developed by two cuts 30 feet Jong, 10 to 12 feet wide, and 8 feet deep, from which 
about a car load of brown ore has been taken. The ore is a secondary limonite 
occurring for the most part in small lumps embedded in cherty clay. It is 
practically free from chert and contains no sand. T he surface showing here con­
sisted of a few loose boulders in the immediate vicinity of the pits. (C.- 1910.) 

72. SHIPTON irnrn. 
Owned by H. M. Slzipto11, Taskee, Mo. 

S. W. y.i, S. E. %, Sec. 14, T. 27 N., R. 5 E. 

This mine, located 10 miles west of Taskee, is situated near the middle of the 
north slope of a high, chert covered hill. Developments consist of two small 
cuts, from which several car loads of secondary limonite, largely of the pipe 
variety, have been mined and shipped. Two pits, sunk a quarter of a mile to the 
east, in the S. E. y.i, S. E. %, Sec. 14, show similar ore. The mining on this 
property was clone under lease at a royalty of ten cents per ton and the pit s were 
left in a robbed condit ion. The outcrop in each case was confined to the imme­
diate vicinity of the pits. (C.-1910.) 
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73, SINGER, KIMICK COMPANY LAND. 

Sec. 5, T. 26 N., R. 5 E. 

Here, around the summit and on the gradual . slope, boulders and frag­
ments of massive limonite appear. They extend over an area about fifty yards 
long and thirty yards wide. T he ore is of a fair quality, containing some silica 
in the form of fine grains of sand and, rarely, a fragment of chert. A shallow 
hole was dug here, several years ago, from which some ore masses were re­
moved but no solid body of ore was reached. Chert, as fragments and scat­
tered boulders, is found on the surface with the ore. This deposit is three or 
four miles from the St. L., I. :'if. & S. Ry. (L.-1892.) 

74. SMOOT :'III::-JE. 

Owned by E. L. Smoot, Tas!?ce, Mo. 

S. 0, Sec. I, T. 27 N., R. 5 E. 

This mine, located two miles southeast of Taskce, consists of a large pit 
80 by 40 by 15 feet, s ituated on the north slope of a h ill. The ore is second­
ary limonite, very largely of the pipe variety, and occurs as fragments and 
boulders embedded ·in a reddish, cherty clay. Only the boulder ore has been 
loaded, leaving about a 40% wash di r t. There is from six to seven feet of clay 
overburden and occasionally a horse of barren clay extends from the surface 
to the bottom of the pit. 

I A narrow 40 foot cut on the hill to the north shows a 12 foot face of 
similar pipe ore at that place. There is at present sorrfe scattered float ore 
upon the surface in the vicinity of both pits, but the best of the outcrop has 
been picked up and shipped. (C.-1910.) 

75. STAGGS MINE. 

Owned by J7. M. Staggs, Chaonia, Mo. 

N . .E. ~' S. E. Y-i, Sec. 23, T. 27 N., R . 6 E. 

This mine is located 10 miles west of Chaonia and is situated upon the 
end of a low, gravel covered ridge. Developments consist of three or more 
small cuts, opening up an area of about one acre. Pipe ore outcrops in the 
vicinity of these cu ts, several of which are so low as to be occasionally 
flooded by high water. The upper two feet of the faces consists of water­
worn gravel mixed with clay. Underneath this occurs eigh t to ten feet of 
secondary limonite, ch iefly of the pipe variety, embedded in clay. A shallow 
pit in the bottom of the deepest cut uncovered pure marcasite underlain by 
fi re clay, and it is probable that the ore does not extend below ground-water 
level. 

The mine was opened in 1905-6, producing 791 tons of ore which averaged 
57.20% iron, 6.51% silica, 0.109% Phos., 0.06% Mn., and 3.0% moisture. 

(C.-1910.) 

76. STEVE>l"SON BANK. 

Owned by Bowma11-Fay11e a11d Company. 

N. W. y.i, N. W. y.i, Sec. 12, T. 27 N., R. SE. 

This prospect, located I Y;; miles northwest of Taskee, is marked by an 
outcrop of brown ore, covering an area of about an acre on the top and east 
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slope of a secondary ridge. Developments consist of two 12 foot pits which 
show dirt that will average 50 to 75% ore. 

The ore is s~condary Jimonite very largely of the pipe variety much of 
which is so small that its recovery will require washing. No ore has been 
shipped. (C.-1910.) 

77. SUTTON MINE. 

Owned by Marcus Sutton, Greenville, Mo. 

N. E. %, Sec. 23, T. 28 N., R. 5 E. 

This mine, located one mile southwest of Greenville and half a mile north 
of the '1'illiamsville, Greenville, and St. Louis R'y., consists of three openings, 
one of w hich is situated on the cast and two on the west side of a small 
valley. The opening on the east side of the valley is a narrow 40 foot cut, en­
tering the hillside at a point about 40 feet above its base. The face of the 
cut shows very little ore and not more than 15 tons were obtained from it. 
The ore is a secondary limonite and occurs in large boulders embedded in 
red, cherty clay. It is entirely free from sand but contains a few fragments 
of enclosed chert. There is some small ore but not enough to make it a pay 
wash dirt. 

The openings on the west side of the valley are somewhat larger and are 
a rranged one above the other at a point about half way up the hillside. The 
lower cut has produced about one car load of ore. This ore consists chiefly 
of small pipes embedded in clay and flint, together with some dense, boulder 
ore which is massive in character and encloses chert. No sand appears in any 
of the ore and the Jame quantity of small fragmentary pipe ore makes a good 
wash d ir t. Small fragments of pipe ore outcrop over the hillside in the 
vicinity of the 1,its. (C.-1910.) 

78. WILLIAMSVILLE AND IRON MOUNTAIN ORE COMPAKY 
BANK. NO. 1. 

N. E. %, N. E. %, Sec. 19, T. 27 N ., R. 5 E. 

This bank, located one mile north of Vi'illiamsville, is situated upon the 
south face of a high, chert covered hill. Developments consist of six small 
pits all of which are confined to an area of about 1000 square yards over 
which boulders and fragments of pipe limonite outcrop quite generally. The 
largest cut is 12 feet wide and extends 20 feet into the hill, showing a face of 
about 9 feet. This the best face shown and consists mostly of fragments of 
pipe ore with a few larger boulders intimately mixed with fine, angular chert 
and clay. The ore runs in streaks and patches through the clay and at several 
points extends nearly to the surface. Much of the dirt removed would prob­
ably wash about 30% ore. The other five cuts are smaller and show Jess ore. 

(C.-1910.) 

79. WILLIAMSVILLE AND IRON )10UNTAIN ORE COMPANY BANK 
NO. 2. 

S. E. %, Sec. 32, T. 27 N., R. 5 E. 

This bank, located two miles south of Williamsville, and one mile west of 
Black river, is situated upon the crest and et)d of a narrow ridge, upon which 
occasional boulders of brown ore outcropped. 

Developments consist of two small open cuts and several test pits. The 
cuts are about rs feet in diameter, and 6 feet deep. Their faces show cherty 
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clay carrying fine and coarse lumps of pipe ore which, in the bottom, are re­
placed by larger boulders of slightly cherty ore. One pit, sunk 26 feet in 
the bottom of one of the cuts, showed five feet of ore beneath which was 
barren cherty clay. A pit 12 feet deep, located on the south side of the ridge, 
cut no ore. A third pit, between those described above, showed the ore to be 
thin and to lie near the surface. A fourth pit, 50 yards to the east of the last, 
showed about the same conditions. 

The ore is a secondary lirhonite, chiefly of the pipe variety with occasional 
boulders of massive ore. Several of the larger boulders, when broken, re­
vealed an interior core of unaltered marcasite. The pipe ore is confinP-d 
chiefly to the upper half of the ore horizon, but is not uncommonly found 
among the larger boulders. Much of it breaks into fine fragments, when ex­
posed to the air, and can be saved only by washing. 

The development work was done during the season of 1909. One car load 
of ore, which was shipped without washing, is reported to have given returns 
of 56% iron. (C.-1910.) 

80. \ IVILLIAMSVILLE :MINE. 

Owned by The Williamsville, Iron Mo1mtain Ore Company, Williamsville, Mo. 

W. Yz, N. W. Y<i, Sec. 20, T. 27 N., R. SE. 

This property, located about half a mile northeast of Williamsville, 
consists of a tract of 70 acres of hill land lying contiguous to the St. Louis and 
San Francisco R'y. Fragments and boulders of pipe ore outcropped at in­
tervals along the crest of one of the hills and, upon sinking a dozen or more 
test pits, ore of this type was found to occur embedded in the residual clays. 
Upon the strength of this showing a $100,000 stock company was formed and 
a 500 ton washing plant was erected. Several large openings were made upon 
the best outcrops. These, however, failed to supply a profitable wash dirt. 
The plant was operated for only a short period during the fall of 1900. After 
shipping 526 tons of ore the company went into bankruptcy. (C.-1910.) 

8r. YANCEY MOUNTAIN BANK. 

N. W. Y<i, N. E. Y<i, Sec. 35, T. 30 N., R. 4 E. 

Limonite ore is found here at the foot of a porphyry hill, lying scattered 
in large and small pieces upon the porphyry and porphyrytic detritus. Little 
or no chert or clay is present, and the ore is singularly free from chert. At 
the lower part of the outcrop the ore is brown in color, free from impurity. 
Higher up it grows more siliceous and darker in color, and finally has the ap­
pearance of a decomposed porphyry, highly fcrruginous. (M.-1873.) 

PRIMARY LIMONITE. 

82. ANDERSON LAND. 

Owned by Hugh Anderson. 

S. E. Y-(, Sec. 6, T. 27 N., R. 7 E. 
This property, located three miles north of Chaonia, is marked by an out­

crop of brown ore along the crests of two intersecting ridges. The outcrop 
consists of boulders thickly strewn over the surface of an area of approxi­
mately two acres. 

G-24 
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The o re is a primary limonitc varying from compact to cellular in texture 
and is s il icious, due to the presence of sand and decomposed chert. Gocthite 
is quite abundan t lining cavities in the cellular o re. X o developments have 
been made. ( B.-1910.) 

83. ATKIXS ESTATE LAN'D. 

X TV. )4, Sec. 19, T. 28 .V., R. 6 E. 

Limonitc is fou n d here and th e main body of the exposed ore extends 
over an area o f about fifty yards squa re. T he o re is slight ly siliceous, occurs 
as fragments on a moderate slope and mingled with many fragments of white 
c hert. Some of the latter are quite large. This locali ty is about one mile and 
one-half from the\\'., G. & X. Ry. (L.-18g2.) 

8-t, BAILEY BA'.\ K. 

0,,·11cd by T. G. Bailey, Chao11ia, Mo. 

X. W. )4, S. IV. )4, Sec. 30. T. 27 X., R. i E. 

Thi~ han k is located 1 )4 miles sout h of Chaon ia, and is situated near the 
foot of the west end of a hill where cherty, brown ore outcrops over an a rea 
o f about one acre. Developments consist of four small cuts and three shallow 
pi ts. The largest cut. which is 12 feet in diamete1· and four feet deep. en­
cou ntered ore throughout its depth. Seven tons of fair g rade. si licious. 
primary limonite were mined from the opening. The other p its are small and 
shallow and produced but a small qua nti ty of sandy, c hcrty ore similar to 
that in the outcrop. The depth of the o re has not been determined. ):o 
shipments have been made. ( C.-1910.) 

BAKER l\11:--JE. 

Owned b.\' the Sou/Ii Jfisso11ri Pine Lumber Co111pa11y, [ipa/ilrn, Jro. 

X. E. )4, S. W. )4, Sec. 5, T. 26 X., R.. -1 E. 

T his mine, localed o ne mile west of Upalika, and join ing the St. Louis 
and San Francisco R·y. o n the south , is situated near Lhe head oi a small 
ra\'ine about 50 feet below the crest of the divide. lt consists of an opc'n cut 
40 feet long, 30 fee t wide. and IO feet deep, from which scYeral car loads of 
o re ha,·e been mined. The upper three to fi,·e feet of the face shows clay and 
chert carrying ,·cry little o re , while th e remainder of the face exhibits a 
nearly sol id bed of porous, sil icious, primary limonite m ixed with soft, 
ochcrous material and som e clay and chert. A seven foot pit in the bottom 
of the cu t is reported to haYc encountered simila1· ore t hroughout its depth. 

The above development wor k has not determined the th ick ness nor 
• lateral extent of the ore body. There is practically no outcrop in the imme­

diate Yicinity of the mine. 
Forty feet abo,·e the mine, a nd near the creH of the ridge, an eight fo,t 

pit s hows some o re embedded in cherty clay. In a small ravine 20:i feet nor t h 
of t his pit is a hea,·y outcrop of cherty, cellular ore. South of this outcrop 
numerous test p its show the p resence of considerable ore close fo the surface. 

Thirty-li1•e tons of ore, shipped from this property in 19'.19 ra n ~6.-t7% 
iron, 18.6% silica, 0.52% ~[n., and ~-0% 1Yater. (C.-1910.) 
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86. BARKER BANK. 

Owned by TVay11e Iron and Lnmber Co., Greenville, Mo. 

S. W. y.i, S. E. y.i, Sec. 31, T. 29 N ., R. 7 E. 

This deposit, located 2V2 miles south of Hiram, is si tuated upon the crest 
of a h igh, chert covered h ill. T he outcrop consists of boulders of cherty, 
primary limonitc scattered over an a rea of about half an acre. It has been 
opened by a 10 foot pit, wh ich s howed massive boulders of porous, cherty 
o re in the upprr five feet, below which the face was obscured by caving. The 
ore take n fro111 the p it is h ig h ly silicious, due to the p resence o f some sand 
and many partly replaced and iro n stained chert fragments. (C.-1910.) 

BEN:\'F.TT-SJ\IITII ~IINE. 

Owned by the Snl'athcrn Estate. 

TV. Yi, .V. E. 0, Sec. 8, T. 28 N ., R. 6 E. 

T his m ine, located th ree m iles northeast of Green ville, is situated about 
30 feet below the crest o f the south s lope of a h igh b ill. It consists of a 
single cut 30 feet long, 20 fee t w ide, and 8 feet deep, from w hich 900 tons of 
ore were mined and s hip ped in 1907. The face of the cu t shows massive 
boulders oi prima ry limonitc separated by thin, ver tical seams of clay and 
chert. The ore is exceeding ly poro us and rathe r silicious, due to the pres­
ence of sand and small fragm en ts of cher t. The presence of gocthite occur ring 
in the form of botryoidal growths, lining and fill ing cavities in the ore, ma­
terial ly improves its quali ty. (C.-1910.) 

88. BERRY (W:'.\f.) LAND ~O. I. 

Sec. 15, T. 28 N ., R. 6 E. 

Herc, near the base, on t he nor th eastern slope of a large flat topped hill, 
occur large and small fragments of hard iron ore. the greater portion of which 
has a rather lig ht brown color, the remainder being of the variety turgite. 
Some chert fragme n ts are mingled with the ore but no bedded rock is v isible. 
About for ty yards east of this deposit a well was sunk and, at a depth of 
twenty-two feet, four feet o f hard red iron ore was fo und. I t was supposed 
th at the well just touched the eastern portion of the deposit of iron. This in­
formation was fu rnished by )Ir. Berry. The distance o f this locality from 
the vV., G. & l'\. Ry. is about five m iles. ( L.-1892.) 

BERRY (W.M.) LAND XO. 2 . 

S. W. 0, Sec. 15, T. 28 X ., R. 6 E. 

Lim on ite is exposed here over an area thirty yards long and forty yards 
wide. \1Vith in th is area little else than iron ore is to be seen. T he ore occu rs 
in fragments and boulders at the foot o f the bi ll. The greater portion is 
siliceous, containing si lica both in the form of small fragmen ts o f chert and 
gra ins of sand, yet some specimens con tain o nly a small per cent. of silica. 
About one hundred yards east of t his deposit t here is a deposit of similar ore. 
This area is only about twenty yards square. Again, about th ree hundred 
yards eas t. on the sam e ra nge of h ills, a heavy bed of limonitc makes up th e 
entire cap of the hill, the exposure being several yards in diameter. Herc, 
again, large boulders and fragme nts occu r, and the ore is quite siliceous. This 
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deposit is seventy-five or one hundred feet higher than either of the other 
deposits just described. In each case white cher t is the only associated sur­
face rock. These locali t ies arc about five miles from the vVilliamsvilJe, Green­
ville and Nor thern · Ry. (L.-1892.) 

90. BOWMAN LAND. 

S. W. y,i, S ec. 9, T. 27 N., R. SE. 

This property is located 2!/i miles northeast of VVilliamsville and about 
200 yards south of the VVilliamsville, Greenville and St. Louis R'y. Cherty 
limonite of the primary type outcrops over an area of several acres along the 
crest of a high hill. Considerable fair g rade ore occurs among the float 
boulders. No developments have been made. (C.-1910.) 

9I. BURTON ML\TE. 

Owned by the Wayne Iron and Lumber Company, Greenville, Mu. 

W. 0, S. W. %, Sec. 21, T. 29 N., R. 6 E. 

This mme is located six miles northeast of Greenville and is situated 
upon the crest of a h igh, chert covered h ill where si licious brown ore out­
crops over an area of about half an acre. Developments consist of an open 
cut 100 feet long, 70 feet wide, and rs feet deep, (Fig. 29,) from which about 
680 tons of brown ore have been mined and shipped. A large part of the face 
of the pit shows ore. 

The ore is typical, primary limonite. T hat nearest the surface occurs in 
small fragments mixed with surface clay. \i\Tith depth it becomes nearly 
solid, occurring in large massive boulders with very li ttle clay intermixed. 
It is vc'ry porous or cellular, breaking with a rough craggy surface, and is 
silicious, due to the presence of both grains of sand and small fragments of 
cher t. Locally it has a dark bluish color due to the presence of oxide of 
manganese. Manganese occurs commonly in quantities varying from Yi 
to 2%. 

This mine was opened in 1907. The ore shipped gave returns of 47.51% 
iron, 15.31% silica, 0.058% Phos., 1.24% :'lfo., and 4.0% moisture. (C.- 1910.) 

········ 
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Fig. 29. 
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F ig. 1. BURTON PRIMARY LDfONI'l'E MINE, WAYNE COUNTY. 

Fig. 2. ZIPPY PRIMARY LIMONlTE MINE, WAYNE COUNTY. 
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92. CHAONIA MERCANTILE AND IRO:\I COMPANY BANK. 

N. E. %, N. E. %, Sec. 36, T. 27 N., R. 6 E. 

This bank, located one mile due south of Chaonia, is situated at the base 
of the west slope of a high hill. Developments consist of an opening 50 feet 
long, 12 to 18 feet wide, and 10 feet deep, from which about 30 tons of ore 
have been mined. The ore is a porous, primary limonite and is silicious, due 
to the prese11ce of sand and fragments of chert. The depth of the ore is not 
known, and the outcrop was confined to the immediate vicinity of the pit. No 
shipments have been made. (C.-1910.) 

93. CRA \VFORD MINE. 

W. Vz, N. E. %, Sec. 17, T. 27 N., R. S E. 

This mine, located 10 miles north of Williamsville, is situated on the 
crest of a high, chert covered ridge where silicious brown ore outcrops over 
an area of about one acre. Developments consist of an irregular, shallow 
pit 100 feet long, 50 feet wide, and IO feet deep from which several car loads 
of ore have been shipped. The exposed faces of the pit show boulders of 
rather cherty, sandy, primary limonite embedded in clay. The depth of the 
ore is not known. (C.-1910.) 

94. FOLSOM (ALEXA:\IDER) LAND. 

Between Secs. IO & II, T. 28 N., R. 6 E. 

Massive limonitc is found here covering an area ten yards square. The 
surface ore is in the form of large boulders. It is found to be of a very fair 
quality. The boulders are at the foot of a long point and mingled with and 
above these boulders many large fragments of white chert are found. This 
deposit is six miles from the Williamsville, Greenville and Northern Ry. 

(L.- 1892.) 
95. GARRISON TRACT. 

Owned by D. L. Garrison, Chaon-ia, Mo. 

Lots 2, 3, and 4, N. E. %, Sec. 2, T. ;q N., R. 6 E. 

This property, located about four miles north of Chaonia, is characterized 
by an extensive outcrop of porous, cherty, primary limonite covering an area 
of 20 acres or more. In Lot 2 there is approximately 10 acres of nearly 
continuous outcrop, and apparently as much more in lot 3. A high dividing 
ridge crosses these lots from north to south and puts out several secondary 
ridges and many smaller spurs, both to the east and to the west. The out­
cropping ore is confined chiefly to the crests of these secondary ridges and 
spurs but in places extends well down the slopes to 50 feet or more below 
the crest of the divide. At widely scattered points over the outcrop, several 
shallow pits have been dug, which show the ore to have very little over­
burden and to be rather uniform in character .In lot 3, a 13 foot pit near the 
crest of the main ridge showed the ore to improve slightly in quality with 
depth. Nowhere has the thickness of the ore been determined. · 

On the extreme northwest corner of lot 3, two small pits in a ravine de­
veloped secondary limonite which has a dense even texture and is quite free 
from chert or sand. The outcrop in this vicinity is small and the deposit is 
probably unimportant as compared to the porous, cherty ores to the south­
east. (C.-1910.) 
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GARY (A.) AN D JI.JO SS (T. J. ) LANDS. 

N. IV !4, Sec. 25, T. 27 N., R . 6 E. 

Lim o nite is fo und here in masses over an area abo ut four h undred yards 
long a nd nearly fi fty yards wide. \i\Tith in th is area three or fou r small patches 
a re covered wi th frag men ts and boulders of lim on ite. The m ost sou thern 
is at the summit of a rather steep hill next to the St. L., C. G. & Ft. S. Ry., 
and here t he o re is very siliceous. bear ing both g rains o f sand and fragm en ts 
of cher t. T hen, in a s light depression just nor th of th is h ill, t here is another 
area of ore o f sl ig h tly bet te r qua li ty ; and, again abo ut the sam e dis tance 
no r th, on a lower summit t han the first, is st ill another a rea o f a somewhat 
s uper ior q uality of ore. This area extends about one-hundred yards no rth­
ward, to th e no rth s ide of Sec. 25, and con tinues about seventy yards down a 
moderate slope in Sec. 2-t. IIere again chert is t he o nly a ssociated rock. The 
chert occurs on the surface in t he fo rm of s m all ch ips and boulders. 

(L.- t892.) 

97. GR EEN TRACT. 

0 ,<•11 ed by J. TV. Grec 11 , Clwonia, Mo. 

S . E ;4, S. E. ;Y.i, Sec. 25, T. 27 N ., R. 6 E. 

T his tract, located 1 Yz miles south west of Cha on ia, is m arked by an ou t­
crop of si licious primary lim on ite, scattered at in tervals 01·er a n a rea of 
nearly 20 acres. U pon the north e nd o f a hill, located near the extrem e 
northeast corner of t he t r act, t he outcrop embraces an area of about an 
acre. T his has been opened by one cut 30 feet long, r2 fe et wide, and 6 fee t 
deep, and two s hallow p its, each of which p roduced considerable porous, 
cherty, primary limonite o f fair grad e. T he depth of th e o re was not de­
te rmin ed. 

Forty to fifty fee t hig her, near the c rown o f the hill, is a narrow 30 foot 
c ut which shows a s ix foot face of nearly solid ore of the same porous, s ilicious 
charac ter . Twelve to fi fteen tons of fai r g rad e ore were taken from this cut . 

Near t he sou th edge of t he tract is a 35 foot cu t, 12 fee t w ide and 10 feet 
d eep from ·which considerable ore is reported to have been sh ipped. The 
g reater part o f t he o re w as porous and silicious like t hat described above, but 
it also consisted in part of a ha rd, dense, finely silicious, and in part of t he 
t hin, laminated, argillaceous type. 

On the extreme southwest corner o f the tract a re four pi ts of abo ut t he 
same character as those described above from w hich s im ilar ore has been 
mined and sh ipped . Each of the above described cuts were mad e upon, or in 
t he v icin ity, of outcroppmg o re. 

O n the S. W . Y<J, S. E . !4, Sec. 25, T . 27 K, R. 6 E .. which is th e for t:v 
acres just west o f the above, are six pits nea r the top of the north point of a 
hi ll. Each o f t hese showed a rather sandy, cherty ore at the surface, w h ich 
im p roved at a dep th of a few fee t to a n ore o f merchantable grad e. vVith 
depth the o re becam e very porous, containi ng many pol-l ike cavit ies lined 
w ih a t hin coating o f goethite. (C.- t9 ro.) 

98. HAGGARD LAN D. 

S . W. Y<I, S. W. >i, Sec. 28, T. 29 N., R. 6 E. 

T his prospect, located 4:0 miles northeast o f Green vi lle a nd less than half a 
mile nor th of the vVill iamsville, Greenville, and St. Louis R'y., consists of a heavy 
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outcrop of po rous, cherty, primary limonite, covering an area of abont 30 squa re 
yards. along the lower slope of an east hill:,ide and in the bed of a small ravine. 
No developments have been made. ( C.- 1910.) 

99. HILDA :dINE. 

0~(•11cd by the IV<t)•ne Iron and Lumber Company, Crcc111'ille, Jfo. 

S . TV. y.i, Sec. 28, T. 28 N., R. 5 E. 

This mine, located four miles southwest of Greenville, was not vis ited by :i 

member of this Burean, but, according to records snhrnitted by the St. Louis 13last 
Furnace Company, it was opened during 1910 when 26 tons of ore were rn inccl and 
shipped. The o re ran 45. 14% iron, 20.26o/o silica, and o. q% l\In., indicating it t0 
be a primary limonile. (C.-1910.) 

100. JE~Nl£ i\1INE. 

01t•11ed b3, Wa;yue !ro11 and Lumber Co 111po11y, Crecm:il/c, .llo. 

S. HI . ;4, Sec. 5, T. 29 ll/., R. 6 E. 

Th is mine, located about eight miles north of Greenvi lle and a quarter of a 
mile west of a logging branch of the \ ·Vi lliamsville, Greenville, a nd St. Louis R'y., 
is situated upon the crest of a high, fl at divide where boulders o f silicious brown 
ore outcropped at intervals over a n area of half an acre. Developments consist 
o f an open cut approximately 35 feel long, 20 feet wide ancl IO feet deep, from 
which about one car load o f o re has been shi{)ped. At the time it was visited, the 
cu t was near ly fi lled with water. However, t hat par t of the face exposed showed 
numerous large boulders of brown ore embC'dded in cherty clay. 

The ore is a pr imary limonite and is highly silicious, due to the 
both chert and sand. 

IOI. JlNES BANK 

Owned by F. Jines, Clmonio, Mo. 

tl. W. Yi, Sec. 28, T. 28 N., R. 7 E. 

prese11ce of 
(C-c9ro.) 

This property, located seven miles northeast of Chaonia. is marked by an 
outcrop o f brown ore covering an a rC'a o f 40 acres on the south s lope and crest of 
a r idge. Half way clown the slope the outcrop occurs in the form of a ledge which 
extends for a distance of 75 fee t along the hi llside. A 20 foot pit, sunk on the 
crest of the r idge, shows layers o f cellula r limonile in bands from four to six 
inches in thickness alternating with layers of yellowish, decomposed chert having 
an average thickness o f th ree feet. The pit bottomed in dense, low g rade ore. 

The ore is a primary limonite including both the cellular a nd dense varieties. 
Tt is highly silicious, clue to the presence of both sand and chert. That in the 
ledge is hard and dense and breaks with smooth fract ure. Though it has the 
appearance of a good ore, analysis shows it to contain but 42o/o iron. The cellular 
ore is somewhat better in quality. (B.- 1910.) 

I02. JOI-I~SON (LEWIS) BANK 

N. E. y.i, S. TV. y.i, Sec. r5, T. 28 N., R. 6 E. 

T his ore is on the property of Geo. D. Saxton. Tt is fou nd · here covering­
Se\'eral square yards on a ra ther steer , lope of a hi ll. Only a few boulders &nd 
chips of ore occur on the surface. This is quite siliceous. containing fine gr:iins 
of sand. Chert fragments both large a nd small ar c foun d within and adjacent 
to the area contammg surface ore. T his deposit is about five miles from the 
\1\T .. G. & N. Ry. (L.-1892.) 
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103. JONES LAND. 

Ow11ed by H. S. Jo11es, Wappapello, Mo. 

S. W. !4, Sec. 3, T. 27 N., R. 7 E. 

This property, located approximately five miles northeast of Chaonia, is marked 
by an extensive outcrop of brown ore extending for a distance of 300 yards along 
the west slope and crest of a high ridge. Several shallow pits near the base of 
the slope show boulders of ore embedded in residual material. 

The ore is a cellular primary Jimonitc, the cavities of which are often linerl 
with goethite. It encloses considerable hard chert and some sand. 

Half a mile east of this deposit, a similar outcrop of cellular cherty ore covers 
an area 40 yards square. No developments have been made at this place. (B.-1910.) 

104. LAMBERT :i\IIKE. 

Ow11ed by the f¥ay11e Iron and Lumber Company, Greenville, Mo. 

N. W. Y<I, S. W. !4, Sec. 5, T. 29 N., R. 7 E. 

This mine, located 20 miles north of Hiram and a quarter of a mile west of 
the Williamsville, Greenville and St. Louis R'y., is situated near the crest of the 
main divide between Bear and another large branch of the Castor river. It con· 
sists of one Jong cut and three small pits which were sunk upon a strong outcrop 
of primary Jimonite covering an area of several acres near the crest of a divide. 
The cut, which is about 40 feet wide, shows an eight foot face of solid boulders 
of porous, cherty ore. The three shallow pits were sunk at about the same horizon 
and show similar ore. The surface ore is porous and rather cherty, but the 
amount of chert present diminishes with depth. No shipments have been made. 

(C.-1910.) 

105. LILLY HOLLOW MINE. 

Owned by the Way11e Iron and Lumber Compa11y, Greenville, Mo. 

S. W. !4, S. E. !4, Sec. 9, T. 29 N., R. 7 E. 

This mine, located two miles northeast of Hiram, is situated near the br:iw 
of the east slope of a high chert covered hill over which brown ore outcrops quite 
generally, embracing an area of several acres. 

This property was opened during 1907. The developments 'Consist of an open 
cut 100 feet Jong, 6o to 70 feet wide, and 12 feet deep from which 378 tons of ore 
have been mined and shipped. The greater portion of the face of the pit shows ore. 
The ore is a primary limonite, and occurs as large and small boulders embedded 
in clay. For the most part it runs in streaks and pockets, but at several points 
forms an almost solid mass from the floor of the pit to the top of the face. At 
other points large clay pockets replace the ore bearing dirt and form absolutely 
barren ground. 

The ore is uniformly porous and somewhat sandy and cherty. That shippecl 
gave returns of 46.39% iron, r4.92% silica, 0.045% Phos., 0.42% Mn., and 5.0% 
moisture. 

The mine was once connected with the Williamsville, Greenville and St. Louis 
R'y. by a logging spur, which has sin~e been removed. ( C.- 19rn.) 
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LONG A~D COLBY BANK. 

Owned by Long and Colby, Greenville, Mo. 

N . W. y,i, N. E. y,i, Sec. 18, T. 29 N., R. 7 E. 
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This bank, located one mile north of Hiram, is situated on the north face of 
a hill, over which brown ore outcrops quite generally. Developments consist of an 
open cut 30 feet long, 6 feet wide, and ro feet deep, from which about 30 tons 
of porous, primary limonite have been mined. The ore occurs in large blocks or 
boulders, associated with some clay, and forms about 80% of the material in the 
face. 

Over the hill, 150 yards to the west of the cut, is a shallow pit from which 
severnl tons of ore of the same silicious character have been taken. 

On the crest of the hill, and about 100 yards to the north of the cut described 
above, is a shallow pit which has been sunk upon a continuation of the same out­
crop of cherty ore. This pit is about 30 feet in diameter and nowhere over three 
feet deep. Operations here have little more than uncovered the ore, which makes 
up the greater part of the floor of the pit. These developments are half a mile 
west of the nearest point on the V/illiamsville, Greenville and St. Louis R'y. 

(C.-1910.) 

MAGILL LAND. 

Owned by Wm. Magill, Taskce, Mo. 

N. E . y.(, N. E. )4, Sec. 6, T. 26 N., R. 6 E. 

This prospect, located about three miles south of Taskee, consists of a circular 
outcrop of primary limonite covering between two and three acres upon the crest 
of a ridge. The ore is exceedingly porous and somewhat silicious, containing 
minor quantities of sand and chert. No development work has been done. 

(C.-1910.) 

108. MASON AND CLARKSON LAND. 

E. Yz, Sec. 16, T. 27 N., R. 7 E. 

Limonitc occurs here over a small area, on a gradual slope of a cherty spur. 
J t is siliceous, silica occurri_ng generally as fine grains of sand. This deposit is 
about six miles distant from the St. L., C. G. & Ft. S. Ry. (L.-t892.) 

109. MAYBERRY TRACT. 

Center of E. Yz, Sec. 6, T. 27 N., R. 8 E. 

This property is located approximately eight miles north of Wappapello, the 
nearest shipping point. The outcrop consists of boulders of brown ore thickly 
strewn over an area of forty acres, on the south slope and crest of a secondary 
ridge. I t has been developed by four pits having a maximum depth of 33 feet, 
sunk at intervals of about mo yards. These pits expose thin layers of limonite 
interbedded with decomposed chert and dolomite to a depth of 12 feet. This 
material is underlain by stratified clay, which occasionally carries a thin seam of 
limonite. 

The ore is a cellular, primary limonite, containing sand and · fragments of 
chert. Much of it is sufficiently free from impurities, however, to be of com­
mercial value. (B.- 1910.) 
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HO. :.\IcKENZTE BANK NO. 2. 

S. If'. Y-t, .\'. E. ~' SN. 7, T. 29 .\'., R. 7 E. 

This deposit is located ,Y, miles north of Iliram and half a mile west of the 
\ •Villiamsvillc, Greenville and St. Louis R'y. It is situated near the head of a small 
ravine, about which boulders of brown ore outcrop at frequent intervals. Two 
pits have been sunk, both of which produced large boulders of silicious. primary 
limonite of the extremely cellular type. No ore has been shipped. (C.-1910.) 

III. :.\IORRIS CREEK BANK. 

S. E. Y-t, Sec. 35, T. 27 X., R . .J E. 

Herc. on the slope of a low hill, about seventy-five feet high, and scattered i11 
the bed of the creek. limonite is found. It lies thickly. about two hundred feet 
along the slope and extending up to the forty foot level. All the ore is Jean and 
cherty and often little more than ferruginous chert. It seems to have come from 
a ledge of cherty ore which shows a persistent outcrop at the forty foot le,·el, for 
about one hundred and fifty feet. The broken surface ore shows a larger pro­
portion of good ore than the old solid mass, but even in this there are irregular 
masses of better ore. ( l\L-1873.) 

JT2. l\TOSS AND CLA RKSOX LA!\D. 

X. Y,, Sec. 10. T. 27 .V., R. 7 E. 

Here scatlerecl limonite boulders and fragments occur on the surface o,·er an 
area about seven hundred yards long and from fifty to one hundred yards wide. 
lying, principally, on or near the broad summit of a cherty range. Towards the 
eastern limit scattered boulders are on the slope and near the crest in an aggre­
gation of boulders and probable ledge. Again. towards the western limit. in the 
bank of the ravine, not far from the summit, is another ledge-like outcrop more 
distinctly shown than the ledge near the highest part of the eastern slope. There 
has been a shallow hole dug from which some ore was taken in clay, but no 
extensi,·e development of the mode of occurrence of the ore has been made. Some 
scattering chert fragments arc on the hill. This ore is said to be on the land of 
l\Ir. T. J. Moss and the heirs of Judge J. G. Clarkson. It is situated about six 
miles from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

113. ~IOSS (T. J.) LA'.\'D. 

Sec. 19, T. 27 N., R. 6 E. 

Siliceous limonite is found covering an area about fifteen yards square. The 
ore here is in the form of large boulders. lt is siliceous. silica occurring both 
in the form of chert fragments and grains of rnnd. Chert fragments occur mingled 
with the ore boulders but no bedded rock is observed. This locality is but little 
more than one mile from the St. L., C. G. & Ft. S. Ry. (L.-1892.) 

II.j.. l\lYERS 1£TNE. 

Owned by the TVayne Iron and L11-111ber Company, Greenville, Jfo. 

E. 0, S. E. Y-i. Sec. 20, T. 29 N., R. 6 E. 

This mine, located s0 miles northeast of Greenville and three-quarters of a 
mile west of Burton switch, is situated near the west end of a high hill. over which 
brown ore outcrops quite generally. The area of outcrop is about ten acres. 
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Developments consist of an open cut 6o feet long, 30 feet wide, and 20 feet deep, 
from which 53r tons o f ore have been mined and shipped. Jn addition to lhc cut, 
t here ar e about 15 shallow pits scattered over the area o f outcrop, all of which 
show ore and none of which have been sunk through the depos it. The face of the 
large cut, at one place, shows nearly 20 feet of solid ore. 

The ore is a dense, da rk brown, pr imary limonite, conta ining cavities lined with 
fil ms of goethile and is remarkably free from both cher t and sand. T he average 
analyses o f the ore shipped from this cut shows 49.23% iron, 13.59% silica, 0.059% 
P hos., 0.64% lVIn., and 4.00% moisture. 

The ore from the several test pits is very much more porous, and somewhat 
more silicious t han that from the mine, silica occurring in the form of both ch":rt 
and sand. \ .\/hi le much of the surface o re is low grade, it usually improves with 
depth and it is probable that the deposit represents a la rge tonnage of merchantable 
ore. (C.-19ro.) 

n5. N EIGH BOR S (JOHN) LAND. 

S . E. %, Sec. 6, T. 27 1V., R. 7 E. 

Limonile is fo und here covering an a rea about seventy yards long and thi rty 
yards wide. T he ore is in the form of la rge boulders an<l fragments and at the 
southern or lower end of the deposit there appears a reef-like mass or ledge of 
ore. T he deposit is on a divide, sloping southward, between two ridges. T he ore 
is somewhat si liceous, silica occurr ing both in the form o f fi ne fragments of 
white chert and grains of sand. The upper por tion o f this deposit seems to be 
less cherry than is the ledge. Other boulders of similar o re are seen on the hill 
at the northern end of the a rea which bears ore. The hills here have rather steep 
slopes a nd, on the surface, scattered fragments of chert arc found. The land 
upon which the ore is located was once homesteaded by Mr. L. T . Dondorc with 
the view o f mining the iron ore, but no work has yet been done. This loca lity 
is six or eight mi les from the St. L., C. G. & Ft. S. Ry., and about the same distance 
from W., G. & N. Ry. (L.-1892.) 

II6. NORTH\.VESTERN CONSOLIDATED LA::,rD NO. r. 

01,•11ed by the i'lforthwcstcrn Co11solidated La11d, Lumber a11d Iron Ore Company, 
Wappapcllo, Mo. 

N. E. y,:i, Sec. 9, T. 27 1V., R.. 7 E. 

This property, located five miles no rtheast of Chaonia, is marked by a n outcrop 
of brown ore covering an area 300 feet long by 75 feet wide situated on t he crest 
of a ridge. No development work has been done. The outcrop consists o f cellular, 
primary limonite sufficiently free from chert and sand to be o f commercial value. 

(B.- 1910.). 

117. NORT HWESTERN CONSOLIDATED LAND NO. 2. 

S. W . y,:i, Sec. ro, T. 27 N., R . 7 E. 

T his property, located five miles nor theast of Chaonia, is mar ked by an 
excellent outcrop of brown ore on the point of a secondary ridge. · The ore con­
sists of primary limonitc which is fairly free from cher t and sand. 

Southeast of this exposure, and in the same quarter section, primary Jimonite 
outcrops in termittently along the crest of a r idge for a distance of 400 yards. These 
exposures arc from 50 to 100 yards wide a nd indicat~ a good quality of ore. A 
small amount of chert is conta ined in the la rger boulders. ( B.-r9ro.) 
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n8. NORTHWESTERN CONSOLIDATED LAND NO. 3. 

Center Sec. 14, T. 27 N., R. 7 E. 

This property, located 30 miles nor th of Wappapello, is marked by an outcrop 
of brown ore, covering an area 125 yards long by 50 yards wide, on the north side 
of a ravine. The ore is a cellular primary Jimonite containing lenses of sand and 
scattered fragments of chert. No developments have been made. (B.-T9IO.) 

II9. NORTHWESTERN CONSOLIDATED LAND KO. 4. 

Secs. 15 & 16, T. 27 N., R. 7 E. 

This property is located five miles northeast of Chaonia and is marked by an 
extensive outcrop of brown ore. Jn the east half of Sec. 16 boulders of primary 
limonite occur scattered over an area 600 feet wide and 2,500 feet long; and in the 
west half of the section similar outcrop covers an area a quarter of a mile wide 
and half a mile Jong. These outcrops are not continuous areas of good ore but 
are separated by belts showing only slight surface indications. 

Some development work has been done along a small ravine in the S. vV. Y-1 
of the S. W. % of the N. W. % Sec. 15. The outcrop at this place is poor and the 
surface ore is very cherty and sandy. The development work consists of a trench, 
two test pits, and a small amount of surface stripping. The trench is 8o feet long, 
20 feet wide, and exposes ore embedded in clay. The qua lity of the ore improves 
with depth. and at the head of the trench a ledge of ore, which is exposed along the 
bottom, will run approximately 45% iron. 

The smaller of the two test pits is located at the head of the ravine, about 
50 yards from the trench. It has a depth of IO feet and exposes a ledge of ore 
containing some sand and hard chert. The other pit is situated near the mouth of 
the ravine and is reported to have penetrated ore throughout its entire depth of 
32 feet. The surface stripping was done at the mouth of the ravine and expo~es 
a ledge of slight ly cellular, primary limonite containing some sand. Several car 
loads have been mined from this pit although no shipments have been made. 

The outcrops on these properties consist enti rely of primary limonite which 
is sufficiently free from chert and sand to be of comm~rcial value. (B.- 19rn.) 

120. NORTHWESTERN CONSOLIDATED LAND KO. 5. 

Sec. 35, T. 27 N., R. 7 E. 

This property, located half a mile northwest of '\Vappapello, is marked by an 
outcrop of cherty brown ore covering an area 400 feet long by JOO feet wide on 
the 'Crest of a high, narrow ridge. A 12 foot pit, near the western edge of the 
outcrop, shows boulders of ore embedded in red clay. The ore consists of cellular 
primary limonite containing decomposed and hard cher t. Blocks of sandstone, 
which probably belong to the Roubidoux formation, cap the neighboring hi ll. 

(B.-19ro.) 

I21. O'KEEFE MINE NO. 2 . 

Owned by P. O'Keefe, Granite Bend, Mo. 
S. W. %, S. W. %, Sec. 2, T. 27 N., R. 4 E. 

This mine, located about one mile northeast o f Granite Bend station, lies upon 
the top of a high ridge at an elevation of about 300 feet above Black river. The 
outcrop covers an area of about one acre. It has been opened by two small cuts 
15 to 20 feet in diameter, from which a tar load or more of ore has been mined. 
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The ore is a primary limonite and occurs embedded in a cherty red clay overlying 
the Roubidoux sandstone. Some of the ore is very clean while much of it con­
tains small fragments of unreplaced chert and a few grains of sand. (C.-1910.) 

I22. O'KEE1'E MINE NO. 4. 

Owned by P. O'Keefe, Granite Bend, Mo. 

N. W. Y<I, S. E. Y<I, Sec. 16, T. 27 N., R. 4 E. 

This mine, located two miles southwest of Granite Bend, was not visited by a 
member of this department, but, according to records submitted by the St. Louis 
Blast Furnace Company, it was opened in 1907 at which time 34 tons of ore running 
4r.38% iron, 24.94% silica, 0.062% Phos., 0.32% Mn., and 4.ooo/0 moisture, were 
mined and shipped. Judging from the analysis, both as regards iron and man­
ganese, it is almost certain that the ore is a limonitc of the cherty, primary type. 

123. OZARK LAND C01vIPANY LAND. 

Sec. 17, T. 27 N., R. 6 E. 

Two or three small exposures of limonite are found here. The surface ore 
is in the form of small fragments and boulders. The fragments are very fair 
in quality but the boulders arc quite siliceous, silica occurring as sand and small 
chert fragments. 

These deposits are about one-half of a mile distant from the St. L., C. G. & 
Ft. S. Ry. (L.-1892.) 

124. PETIT LAND. 

S. E. 0, Sec. 19, T. 27 N., R. 7 E. 

This property, located one mile southeast of Chaonia, is marked by an outcrop 
of boulders and fragments of brown ore which are strewn for a distance of 2'.)() 

yards along the crest of a secondary r idge. No development work has been done. 
The outcrop consists of cellular primary ore, the cavities of which are often 

lined with goethite. The ore ,contains some chert and sand. (B.-1910.) 

125. SHAW (DAVID) LAND. 

W. Yz, Lot 1, S. E. ~' Sec. 6, T. 27 N., R. 7 E. 

A few, slight ly chcrty and non-siliceous irregularly-shaped masses of h:i:·d 
limonite occur here on the gentle slope. No rock except scattered fragments of 
chert can be seen in this locality. (L.-1892.) 

126. SMITH (PLEASANT) LAND. 

W. Yz, Lot 1, N. W. 0, Sec. 6, T. 27 N., R. 7 E. 

ITerc there is a deposit of limonitc, the surface showing of which occupies 
about half of an acre. This deposit is found on a rather steep .slope. Many 
boulders and chips of o re contai ning insoluble material, such as g rains of sand 
and small particles of ,chert, are on the surface. There arc fragments of chert 
lying within the ore area and on adjacent portions of the hi ll. T his deposit is 
about seven miles from the St. L., C. G. & Ft. S. Ry. (L.- 1892.) 
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127. SNEATf-IE:'.\ AND COi\IPANY LA::-m NO. r. 

S. W. ~' Src. 8, T. 28 S., R . 6 E. 

1Iassive limoni te occurs here, making up the cap of a hi ll. The m:iin body of 
the ore 'Covers nea rly an acre of land and th is entire area is made up almost 
wholJy of limonite in the form of rough masses and fragments. About fifty 
yards fu rther east, along the ridge. a smaller area of similar 01·e occurs and at 
many places on the hills in th is neighborhood scattered masses of ore occur with 
the chert. This chert is found on all of the hi lls near he1·e. )Tuch of the ore is 
of a good quality a nd contains coatings and thin layers of limonite with a silky 
to submctalJie lustre. There is p~e11domorphous ore here. Some fragments con­
tain fine grains of ,and. (L.- 1892.) 

128. SNEATH£)[ A:'.\D CO~ fP,\'.\'Y L\'.\'D NO. 2. 

Src. 22. T. 28 X., R . 6 E. 

:s fassi,·e limonitc again occurs here. covering an area of about eighty yards in 
length and thirty yards in width. The ore here is in the form of large scattered 
boulders again, making up the cap of the hi ll. This dcpo, it is two hu ndred 
yards southeast of the deposit in Sec. 15 o f this same township and the quality 
of the ore and the mode of occurrence is almost ident ical in the two localities. 
Small fragments of ore arc found between the deposits but no continuous ledge 
is apparent. 

About one hundred a nd fifty yards southeast of this deposit, in Sec. 22, there 
is another, similar deposit, covering an area of perhaps fo rty yards in width, and 
twenty yards in length. This ore i, also somewhat si liceous, silica occurring ;is 
small angular chert particles and as grains of sand. The~e localities are nearly 
five miles from the \V., G. & N. Ry. Fragments of similar ore m?.y be found in 
many places on the hi lls in Sec. 15, 16, a nd 22, T. 28 N .. R. 6 E. (L.-1t!92.) 

129. SXEATIIE'.\' AND CO:slP.\XY LAl\D XO. 3. 

.\'ear the line bet,,•re11 Secs. 15 a11d 22, T. 28 .\'., R. 6 E . 

Massive limoni te is fou nd here, co,·ering an area about one hundred yards 
long and fifty yards wide, making up the rnuthern port ion of a large, flat-topped 
hill. )!any huge boulders. small fragments and an apparent ledge arc found 
within this area. The ore is somewhat siliceous. beari11g small fragments of 
chert a nd grai ns of sand. Some of the boulders arc porous. On the 1>orthern 
slope of the hi ll on ""hich this deposit is situated some fragments of chert and 
water-worn pebbles are found. on other slopes much chert occms. The main 
portion of the top of the hill near the ore-bea;ing area is quite Aat, made up 
of hcaYy soil and t1ut few rocks. This locality is live miles from the \\' .. G. & 
)[, Ry. (L.- 1892.) 

130. SXEATf-1£~ :\XD C0:.\IPA'.\'Y LAXD NO. 4. 

O,v11ed by the S11cathe11 Estatr. 

S. W. Y-1, .\'. Tr. Yi, Sec. u, T. 29 N ., R. 6 E. 

Here, primary limonile of the porou~, silicious type outcrops in the road on the 
crest of a r idge. The outcrop is not large but it is one of several occurring in the 
immediate vicinity of the two deposits described ;:s the :-lyers and the Burton 
mines. (C.-19ro.) 
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r3 r. SOLLARS BAXK. 

Owned by A. 1. Sollars, Chao11ia, Mo. 

N. W. ;!4, S. E. ;!4, Sec. 25, T . . q .V., R. 6 E. 

T his bank, located about three quarters of a mile south of Chaonia, is situated 
on the southeast face of a chert covered hill, upon which silicious brown ore out­
crops over an area of several hundred square yards. Developments consist of 
three small cuts from which twenty tons of fair g rade ore have been mined. 

The ore consists of a porous, chcrty, primary limonite containing ca,·ities 
lined with gocthite and occurs as large boulders embedded in cherty clay. .:\luch 
of the surface ore is cherty and sandy. while that from the bottom of the pits is 
comparatively fr<'e from these mater ials. ( C.- r9rn.) 

r32. SOUTH l\TTSSOURI PINE LU}IBER COl\IPANY LAND NO. ,. 

Ow11cd by the South Missouri Pi11e L11111bcr Company, Upa/ilw, Jfo. 

S. E. 7'.I, Sec. 5, T. 26 .\'., R . 4 E. 

This deposit is loc;itecl three quar ters of a mile south of Upalika. The outcrop 
consists of large boulders and fragments of ore covering an area of two acres 
along the crest of a ridge. Two pits, each three feet deep, show fragments of ore 
embedded in clay. 

The deposit consists of primary limonitc. The larger boulders usually contain 
angular fragments of ·chert and all of the ore is somewhat sandy. (B.-1910.) 

133. SOUTH l\TTSSOURI PINE LU:\fBER CO:\IP.ANY L.A;sTD NO.~ 

N. TV. ,!4 . :V. W . !,4, Sec. 21, T. 27 S ., R. 4 E. 

This deposit, localed three miles nor th of Upalika, is situated near the crc~t 
of ;i high hill where brown ore outcrops over an area of about one acre. ~o 
development \\'Ork has been done. The deposit consists of primary limonite anJ 
contains much chert. (B.-1910.) 

13-1. SOUTH MISSOURI PTNE LUJ\IBER COMPANY LAND XO. 3. 

N. W. ;!4, Sec. 33, T. s'7 N ., R. 1 E. 

T his deposit is located one mile north of Upalika. The outcrop consists of 
boulders a nd fragments o f brown o re exposed for a dist;ince of r30 yards alon6 
the west slope of a ~econdary r idge. A pit q feet squa re and JO feet deep shows 
layers of ore embedded in clay throughout its depth. 

The ore is a primary limonitc which is both compact and cellular in texture. 
The former variety contains fragments of hard chert, wh ile the C,l\·ities in the 
latte r are part ly filled with decomposed chert. (B.-1910) 

135. SOUTH :MISSOURI PINE LUMBER COMPANY LAND NO. 4. 

S . E . ;!4, Sec. 33, T. 27 Y., R. 4 E. 

This deposit is located half a mi le northeast of 'C'palika. T he outcrop consi,ts 
of boulders and fragme nts o f broll'n ore scattered over an a rea o f lfre acre, on 
the crest of a s<'condary ridge. A two-foot pit shows boul~lers of compact. sandy 
ore embedded in clay. 

The ore is a primary limonitc rnme of which is very silicious owing to the 
p resence of much chert. A port ion of it is quite cellular and the cavit ies are 
partly filled with decomposed chert. (Il.-1910.) 
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136. SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. 5. 

S. E. ~' Sec. 35, T. 27 N., R. 4 E. 
This prospect is located 2Y, miles east of Upalika and three quarters of a mile 

south of the St. Louis and San Francisco R'y. The outcrop consists of boulders 
and fragments of cherty brown ore scattered for a distance of JOO yards along 
the sides of a small ravine. At the southern edge of the outcrop a ledge of 
ferruginous sandstone, containing fragments of chert, is exposed along the ravine. 
The ore consists of primary limonite containing a small amount of sand and some 
goethite. The larger boulders are usually cellular, the cavities being partly filled 
with decomposed chert. (B.-1910.) 

137. SOUTH MISSOURI PINE LU:.\1BER COMPANY LAND NO. 6. 

Sec. 35, T. 27 N., R. 4 E. 

This deposit is located 2Y, miles east of Upalika and approximately one mile 
south of the St. Louis and San Francisco R'y. The outcrop consists of boulders 
and fragments of brown ore covering an area 50 yards long and 30 yards wide 
on the crest and gentle south s lope of a ridge. Tertiary pebbles are scattered over 
the hilltop. No development work has been done. The outcrop consists of massive 
primary limonite containing fragments of hard chert. (B.-19rn.) 

138. SPEER'S MOUNTAIN. 

W. Y,, Lot 2, N. W. Y<(, Sec. 3, T. 29 N., R. 7 E. 

Limonite occurs here almost exactly on the top or inclining a little towards 
the eastern slope of a hill. Jt is in almost solid masses lying irregularly over 
an area about forty-five feet wide and one hundred and fifty feet along the ridge, 
while the broken pieces extend down the hill about one hundred feet. The ore is 
porous and contains chert in small pieces, which occurs at pretty regular intervals. 
The surface of the hill is covered with soil, and no rock is seen, save occasional 
chert lumps. (M.-1873-) 

139. ST. FRANCOIS MINE. 

O·w11ed by St. Francois iron and Land Company, Greenville, Mo. 

W. Y,, Lot I, N. E. y.i, Sec. 5, T. 28 N., R. 6 E. 

This mine, located 3Y, miles northeast of Greenville, is situated upon the 
crest of a high east and west ridge. It was opened in 1907 by a circular cut roo 
feet in diameter and from 2 to J3 feet in depth from which 717 tons of ore were 
mined and shipped. The ore occurs as large boulders and small fragments 
embedded in cherty clay. It is a primary limonite and is highly silicious due to 
the presence of sand, finely divided quartz, and fragments of partly replaced chert. 
The ore shipped during 1907 showed an average analysis of 45.13% iron, 18.56% 
silica, 0.075% Phos., 0.955% Mn., and 5.00% moisture. 

Two years later this mine was purchased by the St. Francois Iron and Land 
Company. Jt was connected by a short spur to the \,Villiamsville, Greenville, and 

• St. Louis R'y. Steam shovels were introduced for loading purposes and a new 
500 ton washer, equipped with logs, crusher, and jigs was erected at Greenville by 
the company to clean the ore. After mining and washing 538 tons of ore, which 
averaged 45.22% iron, 18.93% silica, 0.056% Phos., 0.55% 1vln. and 5.0% moisture, 
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the mine and washer were toth abandoned. A comparison of the analyse, of the 
washed and unwashed product shows that the quality of the o re was not m;iter ialJy 
improved by the special t reatment. 

T he total product ion of the mine to Dec. 31st, 1910, is 1,255 tons. (C.- 1910.) 

140. SW!TCHBACK i\Ill\E. 

.1v·. E. %, S. W. %, Sec. 28, T. 28 N., R . 5 E. 

This mine, located four miles S. Vv. of Greenville, is situated near the base of 
the north slope of a cher t covered hil l. Jt consists of a cut 50 feet Jong. 40 fee t 
wide, and 6 feet deep, the face and bottom of which show a n abundance o f ore. 
One hundred feet east of this cut is a narrow opening 40 feet long, and seven 
feet deep which ~hows about five feet of fragmentary ore mixed with a large 
propor tion of cherty clay. 

The ore is a pr imary Jimonite a nd occurs mainly as large, porous, silicions 
boulders conta ining much pa rt ly replaced chert and some sand. lt is low grade 
and is not well adapted to washing. About two cars of ore were shipped from 
this properly during 1909. The ore was hauled half a mile to the Williamsville, 
Greenville, and St. Louis R'y. (C.- 1910.) 

141. T ALLEY LAND. 

Owned by !. I-I. Talley, Greenville, 11,1 o. 

S. W. %, N. E. %, Sec. 20, T. 29 N., R. 6 E. 

This property, located six miles northeast of Greenville and one mile west of 
the \Villiamsville, Greenville and St. Louis R'y., has been opened by four shallow 
pits, each of which disclosed porous, silicious, primary limonite 'Containing both 
chert and fine grains of sand. Ore o f the same character outcrops quite generally, 
though not prominently, in the immediate vicinity of the pits. (C.- 1910.) 

142. TOWER (GEO. F.) LAND. 

S. E. %, Sec. 16, T. 28 N., R . 6 E. 

)Iassivc limonitc makes up an area, here, about ten ya1-ds across. Large and 
small fragments of the ore are found on the gradual slope of a large hil l. These 
fragments arc siliceous, silica occurring in the form of partly decomposed chert 
and fine g rains of sand. Small pieces of such ore arc found mingled with the 
chert in many locali ties on this and neighboring hills. This is nearly five miles 
from the W., G. & N. Ry. (L.-1892.) 

143. TWIDWELL BANK. 

N. E. ~. S. TV. % } 
& Sec. 30, T. 29 .V., R. 6 E . 

N . W. ~. S. E. % 
T his bank, located about fo ur miles north of GreenYille, is situated upon the 

west slope of a high hill, at a place where brown ore outcrops over an area of about 
two acres. Developments consist of a single cut 70 feet long, 15 feet wid<', and 8 
feet deep. All parts of the face of this cut show an abundance of boulder ore 
embedded in cherty clay. A five-foot pit sunk in the bottom of the cut showed 
ore to tha t depth. 

G-25 
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The ore is a primary limonite and is silicious, due to the presence of enclosed 
fragments of chert and grains of sand. A mine sample, taken and analyaed by 
the Wayne Iron and Lumber Company, showed 47.58% iron, 2r.05% silica, o.o83% 
Phos., 0-43% Mn., 0.71 % Alumina, and 3.00% moisture. 

r44. 

The above developments were made in 1907. Some ore has been shipped. 
(C.-r9ro.) 

WAR:.1UCK LAND. 

Owned b31 Wm. J,Varnmck. 

N. E. 34, S. E. 34, Sec. 8, T. 28 N., R. 6 E. 

This prospect, located three miles northeast of Greenville, consists of an out­
crop of large and small boulders of silicious primary limonite, extending for 
about 300 feet along the flank of a ridge. No development work has been done. 

(C.-1910.) 

145. WAYNE IRON AND LUMBER CO:tvIPANY LAND NO. r. 

Owned b31 Wayne Iron and Lumber Company, Gree1wille, Mo. 

N. E. 34, N. W. 34, Sec. 8, T. 29 N., R. 7 E. 

This prospect, located two miles north of Hiram, is situated in a small cut 
made by the Williamsville, Greenville and St. Louis R'y. where it crosses the east 
point of a hill. The ore is a si licious primary limonite. It is exposed at intervals 
for roo feet in the west face of the cut and occurs in large and small boulders 
embedded in a cherty clay. A 12 foot pit sunk in the bottom of the cut is reported 
to show ore in clay to that depth. No shipments have been made. (C.-1910.) 

146. WAY~E IRON AND LUMBER COMPANY LAND NO. 2. 

S. E. Yz, S. E. 34, Sec. 23, T. 27 N., R. 5 E. 

This prospect, located I Yz miles southwest of Taskee, consists of a small out­
crop of cherty primary limonite, situated on the north side and near the top of a 
chert covered ridge. A small pit 10 feet in diameter and 4 feet deep, sunk upon 
the outcrop, produced 6 to 8 tons of silicious, but merchantable ore. (C.-19ro.) 

147. WHITE LAND. 

Ow11ed by W. E . White, Greenville, Mo. 

N. W. 34, S. E. 34, Sec. 29, T. 29 N., R. 6 E. 
This prospect, located 4Yz miles northeast of Greenville, and about one mile 

west of the vVilliamsville, Greenville and St. Louis R'y., consists of an outcrop 
of cherty brown ore over an area about 100 feet in diameter. The only develop­
ment consists of a four foot pit from which several boulders of hard, cherty, 
primary limonite were taken. (C.-19ro.) 

WHITE (R.) MINE. 

Owned by R. White, Greenville, Mo. 

N. E. 34, S. W. 34 } 
& Sec. 19, T. 29 N., R. 6 E. 

N. W. 34, S. E. 34 
This mine, located 5Y:z miles north of Greenville, is situated upon the crown 

of a high hill which is capped by an outcrop of cherty brown ore. Developments 
consist of an open cut 30 feet long, 15 feet wide, and rn feet deep, from which 
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about 30 tons of ore have been mined. The ore is a cherty primary Jimonite, and 
occurs as large, massive, porous boulders with pot-like cavities embedded in clay 
and chert. It is somewhat cherty and sandy but fair in grade. 

One hundred yards west of the above described cut is a 10 foot pit from 
which ore of much the same character has been taken. The ore was hauled by 
wagon to B urton Switch two miles to the east, on the Vli lliamsville, Greenville and 
St. Louis R'y. (C.- 19IO) 

149. WHITE (W.) MINE. 

Owned by Wilson White, Greenville, Mo. 

S. 0, N. W. )4, Sec. 20, T. 29 N., R. 6 E. 

This mine, located six miles northeast of Greenvi lle and about one mile west 
of a logging spur of the Williamsville, Greenville and St. Louis R'y. is situated 
near the crest o f the south slope of a high hill where cherty primary limonite out­
crops over an area of about two acres. Developments consist of two pits, one of 
which is about 40 feet Jong, 30 feet wide, and IO feet deep, while the other is 20 
feet Jong, IO feet wide, and 6 feet deep. From these cuts 206 tons of ore were 
mined and shipped in 1907 and the face and bottom of both pits still show boulder 
ore embedded in cherty clay. Though the ore is rather chcrty at the surface, it 
appears to become less so with depth. T he ore shipped gave returns of 45.73% 
iron, 15.23% silica, o.o6o% Phos., 0.35% Mn., and 3.00% moisture. (C.-19IO.) 

150. WOODEN SIIOE MI~E. 

Owned by the Wayne Iron and Lumber Company, Greenville, Mo. 

E. 0, S. E. )4, Sec. 33, T. 28 N., R. s E. 

This mine, located about three quarters of a mile south of Sawyer Switch, is 
situated near the crest of the south slope of a high hill where boulders of silicious 
brown ore outcrops over an area about IOO feet in diameter. Developments con­
sist of an open cut 20 feet long, 15 feet wide, and 6 feet deep, from which 154 tons 
of ore have been mined and shipped. T he ore is a porous, si li'cious, primary 
Jimonite and occurs as large and small boulders embedded in cherty clay. The 
surface outcrop contains considerable unreplaced chert, while the ore taken from 
the cut was not noticeably cherty. Two shallow pits on the west face of the hill 
show some ore of a simila r character overlain by about two feet of Tertiary gravel 
and clay. 

On the north side of the same hill, about 200 yards north of the main cut, is 
an opening from which about Io tons of ore of very much the same character has 
been taken. The ore shipped gave returns of 46.20% iron, 16.30% silica, 0.09% 
Phos., 1.20% Mn., and 5.0% moisture. (C.-19IO.) 

J5I. ZIPPY MINE. 

Owned by John Zippy, Livingston, Ill. 

N. W. )4, S. W. )4, Sec. 27, T. 29 N., R. 6 E. 

This mine, located 50 miles northeast of Greenville and less than a quarter 
of a mile north of the Williamsville, Greenville and St. Louis R'y., is situated on 
the northeast face of a hill near the crest of the main divide between• the St. 
Francois river and Bear creek. T he mine consists of an open cut 30 · feet Jong. 
15 feet wide and 12 feet deep, from which 55 tons of ore have been mined and 
shipped. T he entire face of the cut shows numerous large and small boulders of 
porous, primary limonite embedded in clay. Although quite cher ty at the outcrop, 
the ore improves with depth. The ore shipped gave returns of 44.62% iron, 17.40% 
silica, 0.054% P hos., 2.00% 1'fo., and 3.00% moisture. (C.-19IO.) 
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WAYNE COUNTY. 

SPECULAR ORES IN PORPHYRY. 

No. Name of Jlfine or Owner. Twp. R. Sec. Fractional. 

1 Cheeney Bank ....... . . . . . . . . . . . 29 4 E. 21 N. E. t, S. E. t. 
2 Clarks Mountain. . ............. 29 4 E. 5 W. !, S. E. }. 

SECONDARY LIMONITE. 

3 Alley, P. B., Mine .... ' .... . .... 28 5 E. 23 E. t S. E. t. 
4 Anderson, N. M., Bank ..... . . . .. 29 3 E. 3 s. w. t. 
5 Anderson, N. M., Mine .......... 29 3 £. 2 
6 Bailey, Henry, Mine .. .......... 27 6 E. 29 N. E. t, N. W. t. 
7 Bear Mountain Bank . . . . 29 3 E. 2 N. W. f. 
8 Bingham Mine ........ . 28 5 E. 27 s. ·t s. \\T. t. 
9 Bowman Bank ........ . . . .... . 27 5 E. 15 N. W. t, N. E. t. 

10 Buffington Mine .......... . ... 27 4 E. 13 N. W. t. S. E. t. 
11 Burkett Mine No. 1 .. ... . ....... 27 5 E. 32 N. E. t. S. W. t. 
12 Burkett Mine No. 2. .. . ......... 27 5 E. 32 S. V1T. t, S. 'vV. t. 
13 Cady Mine ................. . 27 5 E. 22 S. !, S. E. {. 

14 Cedar Bay Mine ..... • .... • . . ... 28 3 E. {14 
23 

15 Childress Mine ...... . .... . ..... 27 5 E. 11 N. E. l-, N. E. t. 
16 Clubb Mine ......... . .. . . . .. . . . 28 5 E. 23 N. W. t, N. W. t. 
17 Cullnan, Pat, Bank ............. 26 6 E. 6 N. W. t, S. E. t. 
18 Dalton, Mrs. N. T., Land .... . ... 28 5 E. 11 
19 Daniel Mine ................... 21} 3 E. 25 S. E. t. 
20 Dickson Mine ........... . ... 27 6 E. 6 Lot 7, N. W. t-
21 Durrow, John, Land . . . . . . .. . ... 27 5 E. 26 N. E. t, S. E. t. 
22 Early, James, Bank ......... .. .. 28 4 E. 6 S. E. t. 
23 Eastman, F. W., Mine . ... . ... '". 26 5 E. 2 S. E. t, S. \\/. t. 
24 Estes Mine ...... . ....... . .. . ... 27 6 E. 19 S. ! Lot l, N. W. t. 
25 Ethridge, ::VI., Mine ......... . ... 26 5 E. 1 s. w. t, s. w. t. 
26 Forbes Mine ............ . .. . ... 27 5 E. 12 S. E. t, N. W. t-
27 Foster Mine .................... 27 6 E. 31 N. E. t, S. E. {-. 
28 Fredrick, James, Mine . ...... . ... 27 6 E. 18 S. ! Lot 2, S. W. }. 
29 Guest, W. S., Bank ..... 29 3 E. 35 N. E. }. 
30 Guest, \\T. S., Land .......... . ... 29 3 E. 36 K. E. t. 
31 Harness and Lundy Mine .... . ... 28 5 E. 34 N. E. t, N. W. }. 
32 Haynie Hollow Bank .. . 27 5 E. 5 
33 Haynie, S. C., Land .... 27 5 E. 17 s. w. t. 
34 Hicks, Andrew, Mine ... .. ' ...... 27 6 E. 23 Lot 2, N. W. t. 
35 Higgins Mine .......... ......... 29 7 E. 5 S. W. t, S. E. t. 
36 Holliday, H. N., & Haynie, S. C .. 27 5 E. 20 
37 Ilolliday-Klotz Mine ... ......... 27 5 E. 34 E. !, S. E. t. 
38 Hughes, W. H., Mine No. 1 . ..... 27 6 E. 19 N. !, Lot 1, N. W.t. 
39 Hughes, W. H., Mine No. 2 .. 27 6 E. 19 N . 'E. t, N. E. t. 
40 Janis Mine ..................... 27 5 E. 1 Lot 5, N. W. t. 
41 Keele, Lucian, Bank ......... . -.. 26 5 E. 1 N. W. t, S. E. }. 
42 Keener, lVlrs. L., Mine ..... . ..... 26 5 E. 3 S. W. l-, S. E. t. 
43 Kelly, Thomas, Land ............ 30 5 E. 24 W. !, N. E. t. 
44 King Mine ..................... 28 5 E. 34 w. !, s. w. t. 
45 Kinkad, Thomas, Land .......... 30 5 E. 13 S. 'vV. t, S. E. t . 
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SECONDARY Lll\iONITE-Continuccl. 

No. 

46 
Name of Mine or Owner. 

Kister Bank ...... . 

Twp. 

30 
47 Knox, J.E., Mine....... . ....... 27 
48 Landau , S., Mine ........ . . :... . 26 
49 Mann Bank. . . . . . . . . . . . . . . . . . . . 27 
W Mu~dM~ ... ............... ~ 
51 lVIcKenzie Bank No. 1 . .. . ...... . 
52 Morris, Joe, Bank .............. . 

29 
27 

53 Morgan, Chas., Mine...... . ..... 27 
54 Moss Mine...... . . . . . . . . . . . . . . . 27 
55 Nelson, Frank, :vt ine 27 
56 Ojibway Min<'................. 27 
57 O'Kecfe, P., Bank No. 1.. 27 
58 O'Keefe, P., Bank No. 2. 27 
59 O'Keefe, P., Mine No. l. 27 
60 O'Kecfc, P., Mine No. 3. 27 

61 Otter Creek Bank. . . . . . . . 27 

62 Pittsburg Mine .... . ... . 26 
63 Pletz,F.,Mine ......... . . . ..... 27 
64 Pratt, A. L., Mine. . . . . . . . . . . 27 
65 Railroad Bank No. 2............ 27 
66 Rubottom, L., Land...... . . . . . . . 28 
67 Sanders, E . F., Bank.. . 27 
68 Sanderson, A. E., Land.. . . . . . . . . 27 
69 Sawyer Mine.. . . . . . . . . . . . . . . . . . 28 
70 Schafer Bank........ . .... . ..... 26 
71 Scott, U. S., Bank ........ . 
72 Shipton. H. M., Mine. 
73 Singer, Nimick Co., Land .. 

26 
27 
26 

74 Smoot, E. L., Mine........ 27 
75 Staggs, F. M., Mine... . . . . . . . . . . 27 
76 Stevenson Bank.... 27 
77 Sutton, Marcus, Mine . .......... 28 
78 Williamsville & Iron Mt. Ore Co. 

Bank No. 1. . . . . . . . . . . . . . . . . . 27 
79 Williamsville & Iron Mt. Ore Co. 

Bank No. 2. . . . . . . . . . . . . . . . . . 27 
80 Williamsville Mine.. . . . . . . . . . . . . 27 
81 Yancey Mountain Bank......... 30 

R. 
4 E. 
4 E. 
5 E. 
6 E. 
6 E. 
7 E. 
4 E. 
5 E. 
6 E. 
6 E. 
6 E. 
4 E. 
4 E. 
4 E. 
4 E. 

5 E. 

5 E. 
5 E. 
5 E . 
5 E. 
5 £. 
5 E. 
6 E. 
5 E. 
5 E. 
6 E. 
5 E. 
5 E. 
5 E. 
6 E. 
5 E. 
5 E. 

5 E. 

5 E. 
5 E. 
4 E. 

Sec. 

35 
3 
1 

21 
18 
7 

21 
12 
20 
20 
21 
10 
21 
12 
12 

{ ! 
6 

21 
21 
8 

10 
24 
14 
34 
2 
6 

14 
5 
1 

23 
12 
23 

19 

32 
2-0 
35 

PRIMARY LIMONITE. 

82 Anderson, Hugh, Land. . . . . 27 7 E. 6 
83 Atkins Estate Land. . . . . . . . . . . . 28 6 E. 19 
84 Bailey, T. G., Bank ....... : . ... 27 7 E. 30 
85 Baker Mine. . . . . . . . . . . . . . . . . . . 26 4 E. 5 
86 Barker Bank....... . ....... 29 7 E. 31 
87 Bennett-Smith Mine. . . . . . . . . . . 28 6 E. 8 
88 Berry, Wm., Land No. 1. .. . 28 6 E. 15 
89 Berry, Wm., Land No. 2........ 28 6 E. 15 
90 Bowman Land..... . . . . . 27 5 E. 9 
91 Burton Mine....... 29 6 E . 21 
92 Chaonia Mere. & Iron Co. Bank. 27 6 E. 36 
93 Crawford Mine................ 27 5 E. 17 

Fractional. 

N . E. t, N. W. }. 
N. W. t, S. E. t. 
$ . W. t. N. W. i· 

N. E. t, N. E. t . 
N. E. t, S. E. t . 
N. W. t-
N. !, S. E. t. 
N. W. t, S. W. t. 
N. E. t, S. v\/. {. 
S. W. t, K . E. {. 
N. !, S. E. t. 
S. E . t, N. W. }. 
N. E. t, N. W. t. 
N. W. t, N. W. i· 
s. w. t. 
Lot 1, N. E. t. 
E. !, N. E. t. 
N. E. LS. W. t. 
S. E. t, S. W. t­
s. E. t. 

N. E. t, N. E. }. 
N. E. t. 
N. t, N. \V. t. 
N. t. S. E . t. 

389-

S. ! Lot 1, S. W. }. 
S. W. t, S. E. i · 

s. !. 
N. E. t, S. E . {. 
N. W. L K. \V. {. 
N. E. t. 

N . E. t, N. E. t. 

S. E. t . 
W. !, N. W. t. 
N. \\/. t, N. E. { . 

S. E. {. 
N. W. {. 
N. W. t, S. W. t. 
N. E. ;}, S. W. t 
S. W. t, N. E . }. 
W. !, N, E. t. 

s. w. t. 
s. w. 1· 
W. }, S. 'vV. { . 
N. E. t, N. E. t. 
W. !, N. E. }. 
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PRIMARY LIMONITE-Contlnued. 

No. Name of Mine or Owner. Twp. R. Sec. Fractional. 

94 Folsom, Alex., Land ......... .. .. 28 6 E. G~} Linc between. 

95 Garrison, D. L., Tract ..... 27 6 E. 2 Lots 2, 3, 4, N. E. }. 
96 Gary, A., & Moss, T. J., Land ... 27 6 E. 25 N. W.f. 
97 Green, J. W., Tract ...... .. .... 27 6 E. 25 S. E. t, S. E. t . 
98 Haggard Land ........... . ..... 29 6 E. 28 s. w. t. s. w. t. 
09 Hilda Mine ....... .. . . .. . ..... 2-8 5 E. 2-8 S. W.t 

100 Jennie Mine ........ . ... 29 6 E. 5 s. w. t. 
101 Jines, F., Bank .......... . .. . .. 28 7 E. 28 N. W.t. 
102 Johnson, Lewis, Bank .......... 28 6 E. 15 N. E. l, S. W. }. 
103 Jones, H. S., Land ...... 27 7 E. 3 s. w. t . 
104 Lambert Mine ........ . . . . ..... 29 7 E. 5 N. W. t. S. W. i· 
105 Lilly Hollow l\·1ine ............. 29 7 E. 9 S. W. l, S. E. t . 
106 Long & Colby Bank .. .. . ....... 29 7 E. 18 N. W. t, N. E. }. 
107 Magill, Wm., Land .. . .......... 26 6 E. 6 N. E. t, N. £. t. 
108 Mason & Clarkson Land ........ 27 7 E. 16 E. !. 
109 Mayberry Tract ............... 27 8 E. 6 E. !, center of. 
110 McKenzie Bank No. 2 .... . ..... 29 7 E. 7 S. W. l, N. E. t. 
111 Morris Creek Bank . ........ . .. 27 4 E. 35 S. E. t . 
112 Moss & Clarkson Land . ........ 27 7 E. 10 N. !. 
113 Moss, T. J., Land ... .. ......... 27 6 E. 19 
114 Myers Mine . .................. 29 6 E. 20 E. t S. E. }. 
115 Neighbors, John, Land ..... .. .. 27 7 E. 6 S. E. t. 
116 Northwestern Cons. Land No. 1. 27 7 E. 9 N. E. t. 
117 Northwestern Cons. Land No. 2. 27 7 E. 10 s. w. t. 
118 Northwestern Cons. Land No. 3. 27 7 E. 14 Center. 

119 Northwestern Cons. Land No. 4. 27 7 E. {15 w. t. 
16 E. !-

120 Northwestern Cons. Land No. 5. 27 7 E. 35 
121 O'Keefe, P., Mine No. 2 ........ 27 4 E. 2 s. w. t. s. w. t . 
122 O'Kcefe, P., Mine No. 4 .... 27 4 E. 16 N. W. t, S. £. {. 
123 Ozark Land Co. Land ..... . . . .. 27 6 £. 17 
124 Petit Land . .. . ................ 27 7 E. 19 S. E. }. 
125 Shaw, David, Land ....... . .... 27 7 E. 6 W. !, Lot 1, S. E. }. 
126 Smith, Pleasant Land .......... 27 7 E. 6 'vV. }, Lot l, K. W. }. 
127 Sneathen & Co. Land No. l ..... 2-8 6 E. 8 s. w. i· 
128 Sneathen & Co. Land No. 2 . .. .. 28 6 E. 22 

129 Sneathen & Co. Land No. 3 ..... 28 6 E. {;~} Line between. 

130 Sneathen & Co. Land No. 4 ..... 29 6 E. 21 S. W. t, N. W. t. 
131 Sollars, A. J., Bank ..... .. .... . 27 6 E. 25 N. W. t, S. E. t. 
132 S. Mo. Pine Lum. Co. Land No.I. 26 4 E. 5 S. E. t. 
133 S. Mo. Pine Lum. Co. Land No.2. 27 4 E. 21 N. W. t, N. W. t· 
134 S. Mo. Pine Lum. Co. Land No.3. 27 4 E. 33 N. W. t . 
135 S. Mo. Pine Lum. Co. Land No.4. 27 4 E. 33 S. E. t . 
136 S. Mo. Pine Lum. Co. Land No.5. 27 4 E. 35 S. E. t. 
137 S. Mo. Pine Lum. Co. Land No.6. 27 4 E. 35 
138 Speer's Mountain .............. 29 7 E. 3 W. ! Lot 2, N. W. t. 
139 St. Francois Mine .. . . . ......... 28 6 E. 5 W. ! Lot 1, N. E. t. 
140 Switchback Mine. ...... . . ..... 2-8 5 E. 28 N. E. t, S. W. t. 
141 Talley, J. H., Land ... ' .. 29 6 E. 20 S. W. t, N. E.t. 
142 Tower, Geo. F., Land .......... 2-8 6 E. 16 S. E. t. 
143 Twidwell Bank .. 29 6 E. 30 {N. E. i, S. W. t. 

. . . . . . . . . . . . . . 
N. W. t, S. E. t . 



WAYNE COUNTY. 

PRIMARY LIMONITE-Continued. 

No. Name of Mine or Owner. Twp. 

144 Warmuck, Wm., Land.......... 28 
145 Wayne Iron & Lumber Co. Land 

No. 1.. .. . . . . . . . . . . . . . . . . . . . 29 
146 Wayne Iron & Lumber Co. Land 

No. 2. ... . . . . . . . . . . . . . . . . . . . 27 
147 White, W. E., Land... . .... . ... 29 

148 White, R., Mine........ . ...... 29 

149 White, W., Mine..... . . . ...... 29 
150 Wooden Shoe Mine. . . . . . . . . . . . 28 
151 Zippy, John, Mine. . . . . . . . . . . . . 29 

R. 
6 E. 

7 E. 

5 E. 
6 E. 

6 E. 

6 E. 
5 E. 
6 E. 

Sec. 

8 

8 

23 
29 

19 

20 
33 
27 

REPORTED OCCURRENCES. 

Bennett, Perry. . . . . . . . . . . . . . . . 28 
Cross, Wilson . . . . . . . . . . . . • . . . . 29 
Cross, Wilson. . . . . . . . . . . . . . . . . . 29 
Deaton, Jos. D. . . . . . . . . . . . . . . . 27 
Estes, J. A......... .. ... .. .... 27 
Garry, A................... . .. 27 
Holladay, H. N.... . . . . . . . . . . . . 28 
Mason & Clarkson......... . ... 28 
Moss, T. J............. . ...... 27 
Northwestern Cons. Bank....... 27 
Northwestern Cons. Bank....... 27 
Osgood, L. S . . . . . . . . . . . . . . . . . . 27 
Pletz, F...................... 27 
Sneathen Estate. . . . . . . . . . . . . . . 29 
Williamsville Iron YI t. Ore Co. . . 27 
Owner unknown. . . . . . . . . . . . . . . 26 

. .. . . . .. . . .. . . . 26 
27 

............... 27 

.. . .... . ....... 27 
27 
27 

. . . . . . . .. . . . . . . 27 
27 

. ...... .. ...... 27 

. . . . . . . . . . . . . . . 27 

............... 27 
27 
27 

... . ....... . ... 27 
27 
27 

. . . . . . . . . . . . . . . 27 

. . . . . . . . . . . . . . . 27 
27 
27 

. . . . . . . . . . . . . . . 27 
27 
27 

............... 27 

7 E. 
6 E. 
6 E. 
6 E. 
5 E. 
6 E. 
6 E. 
5 E. 
6 E. 
7 E. 
7 E. 
6 E. 
6 E. 
7 E. 
5 E. 
4 E. 
5 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 
4 E. 

30 
16 
21 
7 

24 
26 
5 

35 
25 
13 
24 
36 
36 
7 

32 
2 
3 

13 
13 
13 
13 
13 
14 
16 
19 
19 
21 
24 
25 
25 
25 
26 
29 
30 
31 
32 
32 
35 
36 
36 

Fractional. 

N. E. t, S. E.t. 

N. E. t. N. W. t. 

S. E. t. S. E. t. 
N. \V. t, S. E. t. 

{
N. E. t, S. W. t. 
N. W. t, S. E. t. 
S. t, N. W. }. 
E. !, S. E. l. 
N. W. }, S. \V. t. 

S. E. l, S. W. t. 
S. E. t, N. W. f. 

s. \V. t. 
S. W. t, N. E. t. 
s. w. t. 

\V. !, N. E. l-

K. !, N. W. l. 
N. E. t, N. W. t. 
S. W. l, S. E. t. 
S. E. t. 
N. W.t. 
N. E. t, S. E. t . 
N. E. t. N. W. t. 
w. !, s. w. t. 
S. E. t, S. W. t. 
N. E. l, S. E. t. 
S. E. l, S. E. t. 
N. E. } . 
S. E. t, S. E. t. 
N. !, N. W. t. 
S. W. t, S. E. t. 
N. E. t. 
N. W.t. 
S. E. t, N. \V. }. 
N. E. t, S. W. i­
s. w. t. s. w. 1· 
N. E. t. N. E. t. 
S. E.}. 
E. !, N. E. t. 
S. \V. t, N. W. t. 
N. \V. l, N. E. t. 
S. E. t, S. E. t. 
N. W.t. 
N. W. t, S. E. t. 
S.E. t, S. E. t. 

391 



392 TUE IRON ORES. 

REPORTED OCCURRENCES-Continued. 

Name of Aline or Owner. Twp. 

Owner unknown . . . . . . . . . . . . . . . 27 
27 
27 
27 
27 
27 
27 
27 
27 
27 
27 , 
27 
27 
27 
28 

. .. . . .. . .. . .. .. 28 
28 
28 
28 
28 
28 

. .. . . . . . .. . .. . . 28 

. . ............. 28 

........ .. ..... 28 
. . . . 28 

. . .. . . . .. . . .. . . 29 
29 

. . .. . . . .. . . . .. . 29 
29 
29 
29 
29 
29 
20 

R. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
6 E. 
6 E. 
6 E. 
6 E. 
6 E. 
4 E. 
4 E . 
4 E. 
5 E. 
5 E. 
5 E. 
5 £. 
6 E. 
6 E. 
6 E. 
6 E . 
3 E . 
3 E. 
3 E. 
3 E. 
3 E. 
4 E. 
5 E. 
6 E. 
7 E. 

Sec. 

3 
4 
4 
4 
5 
9 

16 
21 
29 
2 
2 

19 
24: 
35 

1 
18 
19 

6 
15 
26 
30 

6 
27 
27 
27 

4 
4 
4 
4 
4 

25 
31 
32 
2 

Fractional. 

s. w. t . 

Lot 3, ~- W. t. 
N. !, S. E. t. 
s. i· 
S. E. t . 
N. E. t. 
N. E. l, S. E. t. 

W. { Lot 5, K. E. t. 
S. t Lot 5, N. E. t. 
S. t Lot 2, N. W. }. 
s. w. t. 
S. E. t. 
s. w. t. 

N. E. t. 

s. \V. t . 
N. !. S. \V. t . 
s. w. t. s. \V. t • 
N. W. }, S. £. }. 
W. t Lot l, N. E. t. 
N. E. t. N. \V. t . 
s. w. t . 
s. t. s. w. {. 
S. t S. E. t. 
S. E. t . 
S. E. t . 

W. ! Lot 2, ~- \\I. t. 



TABLE OF A:NALYSES. 393 

TABLE OF ANALYSES. 
In order to indicate the relative value of the various types of ore 

the analyses in tl1e following table haYe been arranged alphabetically 
according to districts, counties, and mines. 

As designated in the column headed ''Remarks'' most of the 
analyses represent the aYerage of one or more shipments. Those 
designated "Jl,Jine Sample" "·ere made from samples collected at the 
mine; usua11y obtained from the face of the pit or from stock piles. 
The "Test Pit Samples" were taken from the dumps occurring at the 
test pits of partially developed properties. Where the property has 
not been developed the sample taken from the surface is designated as 
"Outcrop Sample." ·where samples have been taken to represent 
various phases of the ore body they are so designated. 

'l'he analyst or source of the analyses is designated as follows· 
A. B. = A. A. Blair, C. = R. Chauvenet, St. Louis, :l\Io., G. S. = 
Geological Survey (l\fiss6uri Bureau of Geology and Mines), 1\I. B. = 
Midland Blast Furnace Company, Steeh·ille, l\fo., 0. W. = Otto Wuth, 
Pittsburg, Pa., S. F. = Sligo Furnace Company, Sligo, Mo., St. J. = 
St. Joseph Lead Company, Bonneterre, 1\10., St. L. B. = St. Louis 
Blast Furnace Company, St. Louis, :l\J o., St. L. S. = St. Louis Testing 
and Sampling ··works, St. Louis, Mo., W. = August Wendel, Troy, 
New York, '\V. J. = Wayne Iron and Lumber Company, Greenville, 
1110., 10-Cen. = 'l'enth Census, 1880. 



SPECULAR ORES IN PORPHYRY. 00 
<:.c 

IRON COUNTY. 
fj>. 

Mag- Com- Mois- Described 
Name or Mine. Iron. Silica. Phos. Sul. Mang. Alumina. Lime. nesia. bined ture. Analyst. on Remarks. 

water. page 

Buford Mountain . . ······· ·· · ····· ·· · 47 .81 0.(}W 0.017 12. 32 ... .. .. . ... . ... 
··· ···· ·!· 

.. .. . . . . . . ' . C. 262 Sample, average. 
Cedar Hill .. ... .. 65.47 5.62 0 .039 0.000 .... .. . . .. .. . . . ... . .. .. ...... A.B. 137 Sample, average of vein. 
Cuthbertson .... .. .. ................... 2.31 0.44 62.47 . ....... ... .. .. . A.B. 262 Manganese ore, sample. 

. .. ... . .. ..... . 68.49 2. 45 ........ . .. '!'race A.B. 262 Specular ore, sample. 
Lewis Mountain . . . .. 59.22 14.45 0 .027 0.51 0 .000 0 .0~0 A.B. 262 Sample. 
Pilot Knob . . ... .. .. .. ... . 46. 00 30.38 . ... ··· ···· · 0.00 C. 129 Float ore, average. 

52. 60 19. 70 ······· · . ... . 0.00 · ··· · ··· ······· · ... . . C. 129 Float ore, aelected. ...; 
49 .60 23.20 3.76 .. .. St. L. 8. 129 Float ore, hand-picked. ::r: ·· ···· ··· ·· ·· ·· ·· ·· ·· ···· ·· ·· .. . ... .. .... ........ 

t,J 56.03 10. 16 0.021 4.37 St. L. B. 128 Shipment, conglomerate ore. 
58.11 17.02 0.013 0 .077 Trace 2.59 0.150 0.015 C. 121 Main seam, shipment. ... 

l:,:I 

···· ··· ·· ·· ··· ··· ·· ·· ·· ·· ·· 49 . 30 16.46 0.068 0 .203 .......... ... G. S. 130 Upper ore bed, average 20 ft. face. 0 
Shepherd Mow1tain . . . . . . 65.63 3.19 0. 013 0.077 Trace 1.37 0.430 0.100 1.00 JO Ceo. 134 Ore Crom north cut. z 

64.31 6.76 0.017 0.000 0.000 1.55 0.350 0.040 A.B. 134 Lower part of main vein. 0 
66.52 6. 15 0. 011 0 .000 A.B. 134 Upper part of main vein. l:,:I ·· ··· ·· · . . . . . . . . . .. t,J 
67.69 0.014 0.000 .. ... .. ... ... A.B. 134 Soft ore, lower part of main vein. ?' 

······ ·· ········ ·· ·· · 66.63 0.017 0.000 ·· ···· ·· ... .. . A.B. 134 Magnetic ore, north vein. 
········ ·· ·· · 61. 48 5.65 0.010 0.560 0 .37 . . . . . . . . ... St. L.B. 134 Stock pile at north cut. 
........ .... .. .. 47.02 0.290 0.176 ... .. ..... . ..... ... C. 135 Samples of cores from holes 30, 34, 37 and 

38, which show !Si ft. ore. 

ST. FRANCOIS COUNTY. 

Iron Mountain . . . ... . 65 . 68 3.91 0. 026 ·· ·· ·· ·· . . . . . . . . . ... ... . C. 1)4 Surface ore, jigged. 
.. ... .... .... 66 51 3. 80 0. 020 ········ ... .. ... .. . . . .. . c. 114 Surface ore, lump. 

62.19 6.60 0.028 ....... . ...... . ... . . .. .. ... .. .. C. 114 Shaft No. I ore, jigged. 
63 . 79 4 .92 0.093 .... .... ... C. 114 Inclines Noe. I and 2, jigged. 
63 .08 6.11 0 .060 .. ... ... ..... . ..... .. c. 114 Shaft No. 1, incline No. 1, jigged. 

.. .. ... . ... ... . 65. 13 4 .47 0 .034 ..... .. . ... ... . . .. .. ... ········ C. 114 Shaft No. I, lump ore. 
62 .50 6.40 0 .038 . . ······· · ········ . .. . ... . ... .. ... C. 114 Shaft No. 1, jigged ore. 

• 



Iron Mountain .......... . . .. . . ..... .. . 

Dartlett .. . 

Dunn, Ralph . . ... 

62.81 
63 68 
61.45 
55.22 
63.00 
59.64 
66 .80 
65.75 
64. 12 

56.93 
58 . 69 
43.17 
57.20 

6.46 
4.87 
7. 12 

11.68 
5.80 
8.69 
2.51 
4.08 
5.44 

8.20 
6.20 
6.95 
9.66 

0.063 
0.070 
0. 105 
0.026 
0. 389 
0 226 
0.058 
0.095 
0.013 

HEMATITES OF THE CARBONIFEROUS. 

0 .049 
0.018 
1.290 
0.07 

CALLAWAY COUNTY. 

FRANKLIN COUNTY. 

2 .23 
3 .22 

0. 20 
0 .6$ 

c. 
C. 
C. 
c. 
C. 
C. 
c. 
C. 
C. 

G. S. 
G. S. 

St. L.S. 
St. L.S. 

Kleinsorde ............................ , 50 .081 13. 16 l Traee I 0. 17 1 ... ..... , .... .... 1 . ....... , ..... .. . 1 ..... ···I· ....... I G. S. 

HEMATITES OF THE FILLED SINKS. 
CRAWFORD COUNTY. 

Benton Creek. . .... .. ............ .. .. . 56 .01 17 .97 0. 098 0.21 ·· ······ 0.05 0. 19 0.08 ....... ..... .. . w. 
Cherry Valley ........................ . 57.98 9 .375 . ... . . ····· ·· · ........ 1 60 ······· .... .... ........ ........ S. F. 
Clark ....... ... .. ... . ...... . . 55.37 0 .075 .. . . .... .. . . . ... .. . .. .. . lOCen. 
Copper Hill .... . ......... . 53 . 61 9.00 0.125 0.15 ........ .. .. .. .. ··· ····· . .. ..... .. ...... St. L.B. 
Griffith .............. .. . 53 . 70 12. 14 0.030 . ...... ... . $. F. 
Iron Ridge ... ..... ... .. 61.36 8.39 0.091 Traee 1.17 3.09 A.D. 
Marsh ................ . 57.24 6.77 0.030 . ... .. . ··· ·· ··· .... .. .. ···· ·· ·· ........ S. F. 
Scotia No. I. ........ . .. .. . .. . 69 37 0.59 0.016 o.oss ... 0. 11 ... . .. . . .... . .. . ..... 0. 20 w. 
Scotia No. I. ........ . . .... . ..... . .... . 63.15 1.52 0. 105 0.005 0. 76 .. · ···· ··· . ... ... . w. 
Zane ...... . . ........ . ... . ........ . .. . 69 . 20 0. 080 .. ..... ·· ·· ···· ...... .. ........ ..... .. . c. 

IH Shaft No. l, i11cline No. I. 
114 Incline No. 2, jigged ore. 
114 Furnace jigged. 
114 $haft No. 2, blutT ore. 
114 S. E. mine, bluff ore. 
114 $. E. mine, bluff ore. 
114 Incline No. 3, soft lump. 
114 Incline No. 2, soft lump. 
114 Shaft No. 2, special ore. 

182 Sample of hard blue hematite. 
182 Sample of earthy red hematite. 
182 Shaley gaogue. 
182 Hard blue hematite. 

240 I Sample. 

205 Sample of outcrop. 
205 Average of 6 analyses. 
211 Sample of soft red ore. 
212 Average of several shipments. 
214 A ,•erage of 5 shipments. 
216 Average sample. 
217 Average of 5 shipments. 
219 $ample of specular ore. 
219 Sample of son red ore. 
220 Shipment. C-' 

c.o 
C}I 



Name of Mine. 

Arnold . ... ... ... . :. 
Fitzwater 
Hawkins . ... 

Jamison ...... 
Nova.Scotia .. ............... ... .. ... 
Orchard .. ··· ·········· 
Pomeroy ... .. 
Riverside. ·· ··· ·· ·· ·· ·· · 
Simmons Mountain ........ . 
Sligo . 
Stephens-Woodside. 
Thomas. ... ... .. .... 
Watkins ...... 

~:.s~~~;; ... .. .... : : : : : : : : : .... - . -... · I 

Brady 
Clinton. . .. . 
Cooper.. ... .. ., 

DeCamp.. .... .. ... .. ::: ::: : ·::· : 

Iron. Silica. 

66.66 1 4. 12 
62.95 
52 .86 8.28 
49.03 17 .51 
51 35 8 40 
69.03 0.94 
65 39 
57. 96 
59.99 
63.90 7.15 
64 OS 2.56 
68 .69 1.41 
65.92 
58.40 7.43 
57 . 78 
59 30 

G0. 13 ... .. .. . 

HEMATITES OF 

Pbos. 

0 023 
0.035 
0.087 
0. 110 
0.123 
0 .031 
0.043 
0.067 
0.079 
0.029 
0 .063 
0.016 
0.040 
0 . ) 12 
0. 127 
0.070 

0.074 
0.058 

Sul. Mang. 

0.00 

0.123 
0.079 
0 038 0.009 
0 00 

0 02 
0.179 
0.00 

... .. .. . ····· ·· · 
. .. .. .. . 

0. 069 

1'IlE FILLED SINKS-Continued. 

DENT COUNTY. 

Com-
Alumina. Lime. Mug- binecl Mois-

nesia. water. ture. 

0.11 0.33 .I. 0 15 
. .. .. . ........ 

2. 58 0.87 0.457 9.02 
3 96 0.80 0.72 4 .65 
3.lH 0.55 0.04 10. 28 
0.06 0.23 0 08 

. ·· ······ ........ 
. . ... .. . .. ...... 

... . ······· 
0.81 0. 34 0 09 0 151' 
1.35 0.13 0 .06 3.15 0.40 
0.06 0.24 0. I I . . . . . . . . . . . . 

· ······· .. ·· ····· · ······· 12.30 
. . ... ········ ······ ... ..... 

.. -- ··· 1 .. 

FRANKLIN COUNTY. 

Analyst. 

o.w. 
C. 

M.B. 
M.8. 
M.B. 
o.w. 

JO Cen. 
JO Ce11. 
10 Cen. 
10 Cen. 
10 Ccn. 
0. w. 

10 Cen. 
St. L 8. 
10 Ceu. 
10 Cen. 

Described 
on Remarks. 

page 

224 Shipment. 
225 Average sample. 
226 Shipment. 
226 Sample of 2nd class ore. 
226 Sample of soft porous ore. 
228 Sample. 
229 Average sample. 
229 
230 
23 1 Sample of specular ore. 
231 Sample of soft ore. 
231 Sample, average. 
232 
232 Shipment. 
232 Average sample. 
233 Sample of soft hematiw. 

242 1 A ,•erage of 24 shipments. 
2'16 Average sample. 

44.49 1 5. 17 1 0 'HI .1 . ' " I ' ~: T•= 1. I ' " : \\ ;.:'. 1 
'----'------------------------

62.66 1. 
63.13 
54.8-1 
57.20 
58.JO J 

PHELPS COUNTY. 

0 . 026 I 
8.05 ~:~~ . . :J:: :0. :8·6-

6.53 . ... . .. ·1 0.005 .. 
7.61 O.!Oi, . ....... ! 0.13 , •.••. 1 

7 .23 

10 Cen. , 
10 Ceu. 

11.00 St. L.B. 
7. 60 S. F. J 
7.00 I St. T,. B. 

290 
291 
291 
291 
291 

Average sample. 

Shipment. 
Average of 7 shipments. 
A ,·crage of 5 shipments. 

C.;) 
~ 
m. 

"'3 
~ 
t,J 

~ 
0 z 
0 
::,;, 
t'i 
?,> 



Horse Hollow ..... . . 
Lamb . .. . ... ... . 
Memmec . . .. .. . ... · .. . . . . . 

Ozark .. ... ... . .............. . 
Stimson ... ... . . ... . 
Winkler ... ... .. .. . 

55 . 73 1 .. ... .. . 
63 . 38 .. . .... . 
68.06 2.06 
61.54 JJ .32 
60 .76 9.78 
45 .76 
54 .90 
54.01 12.32 

0.032 
0.022 
0.040 
0 .039 
0.0/il 
0.042 
0.017 
0.079 

0.00 .. . 
0 .00 . . 
0.126 0.00 

0 12 

0.97 0.12 0.07 

0. 47 
0.03 
0.46 

10 Cen. 
10 Cen. 
A.B. 
A.B. 
A.B. 

. . . . .. . . .. . . . .. . .. . . .. . 10 Cen. 

.... .. 1 10 c~n. 
5.00 St. L.B. 

SECONDARY LIMONITE. 
BENTON COUNTY. 

293 Sample of red 01e. 

294 Sample of specular ore. 
294 Avenige sami:le. 
294 Sample of silicious specular ore. 
294 Sample of greasy paint ore. 
296 Sample of mixed ore. 
297 Sample of earthy hematite. 
298 Shipment. 

Indian Creek . . 
Smith : :: : : : : :: : : : I :: :; I 35: I 0 .03! I · ...... 1 .. ·; .. ·'1 .... ""I' ..... "I' ... .. I 11.60 I 3.4" 0. 140 0.0.10 2.04 .. .. .. .. . .. .. .. . .. .... .. 11.04 

. .. ... 1 
1.335 

A.B. 
G.S. 153 " 

152 1 Sample. 

------~ ------------------------------- ---------
BOLLINGER COt:NTY. 

Myers, W. C ..... .. . . .. ... .. .. .. : : :I :!:;~ I ~::: I ~:~:: I 
--- ---------------'-----'-

Whitener . .... ... . .... . ... . . ~:~~~ I::: ::: : I:.:: .. -!-·:: .:I .. 1 .. l~:74.I 0.101 G/ :::1rr~::::::: 

Hendrickson .. ... ... .. ... .. .. . . . 
Kauffman. 
Luke .... . 
Magill . . . 
Pletz No. 1. 
Pletz No. 2 ... .. .. . ... . ... . ... . . 
Turner . . . , . . .. . . 

57 .58 
50.25 
52.65 
46.53 
56.f.9 
56 .89 
56.04 

3.16 
15.00 
11 .60 

8.51 
5.71 

7.90 I 

0.374 1 0. 171 
0 .068 
0.080 

0 .17 
0.11 

. .. ··· ·· ··· 
0.056 0. 25 
0.056 '" l 0.103 .... ... 0.11 

BUTLER COUNTY. 

.. I . 
.. .. ... 1 ..... 

CAMDEN COUNTY. 

--------

10.09 o. 93 a. s. 
3.00 St. L.B. 
4.00 St. L.B. 

St. L.B. . .. .. . . "I St. L. B. 
. . .. .. ... St.L.B. 

3 .00 St.L. B. 

165 Mine tample. 
165 Average of 2 shipments. 
166 26 sh.ipments of washed ore. 
IG6 Shipment. 
167 Average of 3 shipments . 
167 Avcr:,;:e of 2 shipments . 
168 1 shipment. 

WhlteBank..... .. ... .. ..... ..... .. 57.41 1 5 .13 1 0.041 I O 015 1 ...... T ...... J . ....... 1. .. 1 . ~T\ B. I ~ Sample. 



SECONDARY LIMONITE- Continued. 

CARTER COUNTY. 

Com- Described 
Name of Mine. Iron. Silica. Ph06, Sul. Mang. Alumina. Lime. Mag- bined Mois- Analyst. on Remarks. 

Holland .......... ... .. .. ···· ······· · 
Mo. L. & M. Co. No. 18 .. . 

No. 18 . ·· · ···· ·· ····· 
No. 18 .... ... .... . .. .. 
No. 20 ................ 
No. 22 . . . ············ 
No. 22 ... . ... . 
No. 23 .... 
No. 2.3 . ... 
No. 23 ...... 
No. 24 . .... . 
No. 26 . . .. .. 
No. 27 ..... .. . ... .... 
No. 29 ... 

Snyder . .. ···· ·· ····· ·· · . .. . 

Bartle ...... . ..... ... . 
Bowlen Bank. 
Pletz ........ 

51.87 
58.11 
48 .69 
49 .54 
56 37 
58.81 
59.29 
53.77 
56.14 
57 .19 
59 .93 
59.77 
57.91 
58.73 
54.90 

52.64 
56.97 
57.85 

·156.28 1 . 56.2,5 
Heiro .. .. .... .. ... . 
Pollack ............. . 

10.87 
3.908 

13.27 
10.90 
6.20 
3.3!. 
2.99 
9.40 
4.80 
4.20 
3.80 
2. 6.1 
5.30 
2.90 
8.15 

ll.50 
2.88 
4 .19 

5.63 1 
5.99 

nesia. water. ture. 

0.052 
0.094 
0.063 
0 .115 
0. 106 
0 .116 
0.096 
0. 107 
0.158 
0. 121 
0.079 
0.062 
0.167 
0.053 
0.083 

0.089 
0. 120 

... 
0.37 

0. 151 

0.369 
0 .299 
0.082 
0.055 
0.068 

.... .. .. 

0.130 

... 

0.11 
..... ... 

........ 

. . . .... . 
0.09 
0.07 
0.14 
0.07 

. ... .. . 

11.22 
10.55 

... ... .. 
1.07 

..... 10. 75 
11. 25 

. . . . ' . . . ....... . 
. ..... . . .. . ... . . .... ... . . .. .. ... 
........ ... .. .. .. 

.... .... ...... . . 

. ... . .. . · ··· ·· 
····· ·· .... .... ... . ···· ·· 

FRANKLIN COUNTY. 

11.70 

GREENE COUNTY. 

O. l6 I ....... . I 0.
26 1 .... .. .. I .. .. .. .. I .. .... .. I .... .... 1 

0.063 .. ... .. . 0. 177 ... ................. .. .. ...... .. 

St.L. B. 
G.S. 
G.S. 

. .. .. . G. S. 
St.L. B. 

G. S. 
G. S. 
G. S. 
G.S. 

. . . . . . . . G.S. 
St.L.B. 
St. L.B. 
St. L.B. 
St.L.B. 
St. L.B. 

St.L.B. 
W. 

St. L. B. 

4.00 I St. L. B. I 
3.83 St. L.B. 

page 

187 Shipment. 
188 Sample from pit No. !. 
188 Sample from pits Nos. 2, 3 and 4. 
188 Sample from pit No. 5. 
189 Shipment. 
189 Sample from pit No. 2. 
189 Sample from pits N06. 5, 6, 7, and 8. 
191 Sample from pit No. 1. 
191 Sample from pit No. 3. 
191 Sample from pit No. 5. 
192 Sample from pits N06 l, 2, 3, 6, and 8. 
192 Sample from pits N06. 3, 5, and 6. 
193 Sample from pits Nos. 3, 4, and 8. 
193 Sample from pits Nos. 3, 5, 8, and 9. 
194 1 shipment. 

247 I shipment. 
247 Sample. 
247 1 shipment. 

250 I Averag: of 12 shipments. 
25 1 Shipment. 

1-3 

~ 
.... 
~ z 
0 
=,::I 
t,j 
r,, 



Anderson... ... .. .. . .. ... .. .. .. ... .. . 
Carson ...... .... . .. . . .. . 
Gilmour .. .... .... . .. . ... . ... ..... . .. . . 
House ....... ....... .. ...• . .. ... .. ..... 

Kingsbury .. 

Livingaton No. 1 ... . 
Wood .. .... ... .... . . ........ .. ...... . 

55. 72 
53.83 
57.09 
56. 70 

55.35 
53.49 
51.58 
50.84 

6.66 
9.85 
5.44 

Insoluble 
4.70% 

7.02 
9.04 

12.23 
10. 20 

0.113 
0.115 
0.105 

0. 179 
0.159 
0.050 
0.137 

HOWELL COUNTY. 

0.06 1. .. ... ...... . .. . .. ... ......... .. 3.0 St. L.B. 
0. 124 .. .... .. 5 .30 St. I,. B. 

St.L.B. 

G.S. 
0.126 ... 3 .00 St. L. D. 

3 .50 St.L.B. 
St. L.B. 
St. L. B. 

IRON COUNTY . 

Graves. . .. .. . .. . .. ·I 52.851 9.861 0.030 I · I o 12 I 1.. I· .. 1 ... .. ... 1 ...... 1 St.L.B.1 

LINCOLN COUNTY. 

256 Average of 2 shipments. 
256 Average of 33 shipments. 
257 Sbipmeut. 

258 Sample of outcrop. 
258 Average of 6 cars of boulder ore. 
258 Average of 10 cars boulder aud wash ore. 
259 Shipment. 
260 

264 1 Average of 12 shipments. 

l>fo-rris . .. _ .... .... _ ...... .. _ .. .. .... ~ ... .. 1 5~7.28 1 ~11.581_····· -1-'1_ .. ··· ··'---I· ..,__I -1 ·· ... _[ .j ..... '----1 A.B._.,___I --'----265 \ Sa_mple. _ 

Clay ......... ....... .. ........ . .. .. .. ·I 51.2,5 I 9.10 I 0.0381 

Burgesser ....... .... ... . .... .. .. ... . .. ·I 
Old, J.B ... ..... : .. .. .. ... ..... ... . . . . 

52.84 1 
59.02 

8.50 I 
2.49 

MADISON COUNTY. 

··I 0
·
12 I· -· · .. 1. · --1- I· ... · I 2.80 l St. L. B. 1 

OREGON COUNTY. 

0 05 1 .. . · I· I· ... I .. "I 3.00 I St.L.B. .. .. .. . 0 . 78 . .. .. .. .. . 12 16 .. . .. . . . St. L. S. 

POLK COUNTY. 

Heuuey .. ... .... ..... ............. .. ·I 53. 75 1 5.951 0 .044 1 . .. .. ... , O.ll 1 ....... ,. .. . I ·. ··· I·· ..... J 3.00 J St. L. B. 1 

267 1 1 shipment. 

274 1 $ample of outcrop. 
276 " " 

302 1 Shipment. 



Name of Mine. 

Mo. L. & M. Co. No. l. . 
No. 1. •. .. ·· ··I ... . 

Chilton . . .... ..................... ... . 1 
Cord,,.Fischer 
Hearst . .... ............. . ·· ··· · ·· ·· ·· · 
Melton . .... .. . . .... .... . ... .. .. . ... 

. ... .. ... . ... ...... ... . 
Mo. L. & M. Co. No. 15 .... . ... . 

No. 32 . 
No. 33 .... .. . 
No. 34 . . ... .. ...... . 

Ozark L. & Lum. Co. No. 1 ..... . 
Willis ... . . ... . . ..... .. ..... . 

Green .... . 
Sheldon ...... .. . .... . 

.Mar"s Hill . . , .... , . ... 

Iron. 

49.58 
41 17 

59.47 
49.95 
53 . 15 
53.93 
42.28 
48 .00 
47.59 
58 .67 
59.01 
58 . 10 
51.41 
43.33 

53 31 
51 .19 

56.79 
M.45 

Silica. 

9.20 
23.31 

3 .14 
14.13 
11. 93 
9.68 

26 .16 
16. 70 
16.20 
3 92 
2.70 
3.98 

12.47 
25 . 24 

6.26 
8 .05 

4.80 
8 .30 

Phos. 

0. 163 
0.272 

0 . 161 
0.094 
0.103 
0.005 
0. 028 
0.063 
0.116 
0.142 
0.08 
0.15 
0.078 
0.03 

0.075 
o.oa,1 

o:~52.1 

SECONDARY LIMONITE-Continued. 

Sul. 

O.J J2 
0. 177 

0.076 

0.063 
0.134 

0. 083 

043 
0.35 

O.N4 
0.147 

RIPLEY COUNTY. 

1lag-
Mang. Alumina. Lime. nesia. 

:I. ::::::: :::::: ::1::: ::: :: 
SHANNON COUNTY. 

O.H5 
o.w 

0.11 
0.15 .. 

0. 10 
0 .11 

. ...... , ... 

ST. CLAIR COUNTY. 

0. 675 . .. . . . I . . . . . 

ST. FRANCOIS COl!NTY. 

Com· 
bined 
water. 

10.70 
9.55 

8.45 

12.47 
8.04 

10. 72 

6 .87 
8.76 

10.98 
12.49 

Moil!-
ture. 

... . 1 

1.07 
4.95 
7.30 
0 .78 
I.OS 
5.00 
4 .00 
0.455 

0.02 
0 .65 

0 10 
I . 

...... .. ... . ... . . .... ... !. ..... ,, ...... . 
0.40 1.20 . . . .... ·I· .. .... .... .... ... .. 

Deseribed 
Analyst. on 

page 

G. S. 3C9 
G.S. 309 

G.S. I 324 
St. L.B. 324 
St.L.B. 326 

G. S. 328 
G. S. 328 

St. L.B. 328 
St. L.B. 329 

G.S. 329 
St. L.B. 330 

St. L.B. I 330 
G.S. 331 
G.S. 332 

G.S. 320 
A. B. 321 

St.L.B . 322 
St. J. 322 

Remarks. 

Av~rage sample of boulder ore. 
Average sample of ochcro11s 01c. 

AYcrage sample of outcrop. 
Average of 11 shipments. 
Shipment. 
Sample of boulder ore. 
Sample of boulder ore and ocher. 
Average of 6 shipments. 
Shipment. 
Sample of outcrop. 
Sample from pits Nos. 1, 2, and 3, 
Sample from pits Nos. 1, 2, and ~. 
Average sample. 
Sample of ore face. 

San.pie of outcrop. 

Mine aample. 

~ 
0 
0 

~ 
;i:: 
t,} 

H ::::, 
0 
z 
0 
l:<l 
C'l 
:" 



WAYNE COUNTY . 

? Alley ............... .... ·· I 55.40 6.90 0.070 0.11 ....... · ···· ·· · 5.00 St. L.B. 347 Shipment. 

Bear Mountain ........ .. .... . ···· ··· · 52.41 15.29 0.067 0 .037 · ··· ··· · ..... . 8.99 C. 348 Sample. 

~Bingham ........ ... .... . 59.74 1.45 0.040 ........ ..... 3.50 w. r. 348 Mine sample. 

Buffington .. .. .... ..... . . .. .. . ... . ... 53 . 46 9.45 0.097 0.10 ........ ······· · .... . .. . . ... . ... 3.26 St. L.B. 349 Average or 7 shipments. 

Burkett No. I.. .... ······ ··· ·········· 56. 11 6 60 0.070 o.'18 ........ . ... . ..... . .. .. .. . 2.00 St. L.B. 349 1 ship'.':ent . 
No. 2 .. ... ... .. . 50.95 II. 94 0.070 0.18 .. ... ... .... .. . ······· · 4.00 St. L.B. 350 1 

Cady. 55 .51 7.55 0.078 .. ..... . ... ... .. .. ... .. . .. .. . ... ... .. . .... ... 3.30 St.L.B. 350 Average of 11 shipments. 

Dickson .... ·· ··· ··· ·· · ···· 52.21 11.00 0.17 0.10 ........ ... . .. . . .. ... .. 3.00 St.L.B. 352 1 shipment. 

Eastman .. . . ·· ····· ·· ··· 53.48 11.00 0.104 0.10 . ... .... ..... 3 .00 St.L.B. 353 1 

< Estes. ·· ···· ·· ··· 55.13 8 . 31 0.087 0.10 ··· ·· ··· ······· · . .. .. .. . ...... 4.10 St. L.B. 353 Average of 6 shipments. 

Ethridge .. .. .... ···· ········ 51.63 13. 16 0 .060 ... ········ a.co St. L.B. 353 1 shipment. 

Harness and Lu.ndy ........ . ······ · ···· · 54.61 8.76 0.088 0.215 .. .... .. .. . .... .. . 3.50 St. L. 8. 355 Average of 12 shipments. 

Higgins . .... ... .. ··· ·· ·· ··· ··· 51.29 13.05 0 .063 0.10 ........ · ····· · · ··· ····· 4.00 St.L. B. 356 Shipment. 1-l 

Holliday-Klotz . . .. ... . . .. .. 52.08 11. 79 0.083 0.)7 3. 70 St. L.B. 356 Average of 7 shipments. > 
tll 

Janis . . .. ... ... 54.11 8.74 0.092 0. 12 .. . ·· ·· ·· ·· 3.70 St.L.B. 357 Average of 3 shipments. t"" 

52 . 16 IJ.58 0.013 0.025 1.502 10. 74 0.647 G.S. 357 Average mine sample. 
t,j 

···· ····· · ·· ·· ··· ·· ·· ···· .... .... . ...... . 
King .......... ········ · ·· ·· 55.41 7.55 0.074 0.08 .. ... ····· ··· .. 3 .00 St.L.B. 359 Shipment. 0 

f,j 

Kinkad ....... 49.36 10.03 0.040 0.155 . . .. .... ·· ·· ··· · .. 11 .93 2.01 G.S. 359 Sample. 

Knox ... ... . 56.64 6. 45 0.095 0.19 3.00 St. L.B. 360 Shipment. > 
···· ·· ··· ··· ... ... z 

Landau .... ·· · ···· · ···· · 53.75 9.53 0 .070 0 .12 .. .. ...... .. . ... 5.00 St. L.B. 360 > 
Ojibway . .... ······ · ······ · 53.24 9 .63 0.055 0. 095 ... 4.30 St. L.B. 362 Average of 8 shipments. t"" 

>< 
O'Kecfo Nos. 1 and 3. ··· ·· ·· ···· 53.75 9.72 0.067 0.14 ... ..... . ... 3.00 St. L.B. 363 Average of 9 shipments. (f) 

Pittsburg .. . 55.57 7.10 0.080 . . . . . . . . ..... ...... . .... ········ St.L.B. 364. Shipment. 
t,j 

··· ·· ·· ·· · ·· 51.> 

Pletz ...... ········ ·· ·· 58.33 4.25 . ...... . ... ·· ··· .. ...... ·· ·· ·· ·· . .. . ... ... ········ St. L.B. 364 

Sawyer . . . .. ul 2.87 0.064 0.32 0.55 ... ..... ..... .. . .. ... . . . . ..... W.I. 365 Average or 10 shipments of boulder ore. 
50.31 13.37 0.069 0.38 0.50 .. ..... . ... .. .......... . .. W.I. 365 Average of 13 shipments of washoo ore. 

Staggs. . . . . . . . . . . . . . . . . . . . 57 .20 6.51 0. 109 0.06 3.00 St. L.B. 367 Shipment. 



N amc of Mine. Iron. Silica. Phos. 

Deal No. l. .......... . .. 48.60 14.9G 0.067 
Deal No. 2 . .. .. .. .. .... 39.91 16.70 O. OG6 
Hillis .• . .. . . ... .... .. . • .. 47 .96 14.30 0.089 
Hooper .............. ·· ·· ··· · ··· · ··· 44. 71 18.70 0.080 
Mo. L. & M. Co. No. IO. 41.67 21.60 0.00 

No.12 ... .. ... .. . . .... 40.84 24 .90 0.081 
No.12 . ····· ·· ··· · ··· 31.54 30.67 0.029 
No.12 . 31.43 30.10 0.044 
No. 12 . .. . . ... .. .. . . . 48.10 16.74 Trace 

St. Francois .... .. ... 44.27 25 88 0.064 
Shrout's .... 44.93 25 .97 0 066 

Crescent ... . .. . . . 44.85 22.61 0. 100 
Hutchinson .. .. ... . ... ... . ... ...... ... 47.84 15. 77 0.063 
Malin ....... . .. .. ·· ····· · ······ ··· ·· ·· 42.58 19.15 0.070 
Mo. L. & M. Co. No. 5 ..... 39.18 32.45 0.013 

No. 7 ... . .. ... . 44.47 17.62 0.015 
No. 7 ......... 41.12 21.46 0.008 
No. 8 .... . 46.56 17.80 0.0156 
No.8 .. . . .. ... . .. .... . 45 08 18.50 0.015 
No. 17 ... ···· ··· ··· · ·· 40.18 18.20 0.061 
No.17 ... .... .. .... .. . 44.20 17.60 0.012 
No. 17 .. . 24 .73 37.63 0.003 

Orchard . . .. 47.23 17.08 0.060 

··· ··· ··· ··· ····· · 47.21 16.30 0.072 

SOUTHEAST DISTRICT. 

PRIMARY LIMONITE. 

BUTLER COUNTY. 

Com-
Sul. Mang. Alumina. Lime. Mag- binoo Mois- Analyst. 

ncsia. water. turc. 

........ I 0.49 . . . . . . . . . . . . . . 3.60 St. L.B. 
6.42 3.00 St. L.B. 
l .W 3W ~hB. 
2.10 4.00 St.J,.B. 

0.083 . . . . . . . . . . . . . . . . .. . . . . . St. L.B. 
0.069 . . .. . . . . . . .. . . . . . . . . . . . .. . . . ... St. L.B. 
0.02; . . . . . . . . . . . . 9. oo . . . . a. s. 
0. 136 . . . . . . . . . . . . . . . . . .. . St. L.B. 
0.025 . .. . . . . . . .. . . . 10.30 G. S. 
Trace 9.58 C. 
0.003 . . . . . .. . . .. . . . . . 8.57 C. 

CARTER COUNTY. 

··· ····· ... .. ·· ·· ··· .. .. 8.00 St.L. B. 

···· · ·· ·· ··· · St. L.B. 
2 85 · ····· · · ... .... . ·· ······ ... . 3.00 St.L.B. 

0 618 ···· ··· ... ..... 8.39 G. S. 
0.055 ··· ····· ...... .. ·· ·· ··· · G. S. 
0.145 10.0G G. S. 
O.<H8 .. ... .. . .. . .. G S. 
0.052 .. .. . . .. .. ... . · ···· ··· . .. . G. S. 
0.076 · ·· ··· ·· ·· ··· ·· · ··· ·· ·· · ... G. S. 
0.151 . . • • • ' t • • • a. s. 
0.108 ····· · ······ · · 9. l:l8 . . . . G. S. 

... l.38 :: :::r:: ::: :1 4.50 St. L.B. 
1.08 3.00 St. L.B. 

Described 
on 

page 
Remarks. 

169 Average of 6 shipments. 
169 1 shipment. 
171 I " 
172 
174 Sample frorn pits Nos. 1, 2, 3, and 4. 
I 76 Sample from pit No. 3: . 
176 Sample from pit No. 5. 
176 Sample from pits Nos. 6 and JO. 
176 Sample of outcrop. 
179 Mine sample. 
178 

194 I shipment. 
195 1 " 
195 
195 Mine sample. 
196 Sample ftom pit No. 4. 
196 Sample from pit.s Nos. 3 and 9. 
197 Sample from pit No. 2. 
197 Sample from pits Nos. 8 and 9. 
198 Sample from pit No. 2. 
198 Sample from pit No. 3. 
198 Sample from pits Nos. JO and 11. 
199 12 shipmeut.s washed ore. 
IS9 5 shipments 11nwashed ore. 



PERRY COUNTY. 

Gerler ..... . . ....... . ........ . ..... ·I 48.901 21.621 0.183 0.0181 ........ f .. . . .I. 9.49 I 0.08 l G. s. 2881 Mine sample. 

Mo. L. & M. Co. No. 2 . . . . . . . . . . 14.26 
45.44 
52.86 
43 .49 
36.16 

No. 2. 
No. 2. 
No. 4. 
No. 9 ... .. 
No.13 . .. . . . .. ....... . 
No. 13 . . 
No. 14 .. 
No. 14 . 
No. 3 ....... . 

41.17 
38.42 
50 .86 
37.n8 
46.40 

Pico ..... . 
Smith .. . . · 1 48 .00 I 

. . 42 .91 

Baker ..... ................. 46.47 
Burton . ......... . . . . . . . . . . . . . . 47.51 
Hilda. .... ... ... .. .... . . .. ·· ·· ···· ····· 45.14 
Lilly Hollow ... ··· ······ ······ 46. 39 
Myers .. ....... 49 .23 
O'Keefe No. 4. ..... ... .... ... 41.38 
Twidwell . ......... ...... .. .. .. .. . .. ... 47 . 58 
White, \V ...... . ... 45.73 
Wooden S~oe .. . 46 .20 
Zippy ........... 44.62 

20.65 
21.46 

0.88 
26 .24 
33.58 
25 . 00 
22.10 
11.96 
25. 10 
14.90 

16. 59 
19.73 

0.038 
0.038 
Trace 
O.OH 
0.040 
0.014 
0.070 
0.071 
0.045 
0.087 

0 .041 
0.217 

18. 60 1 .. . . ... 
15. 31 0.058 
20.26 
14. 92 0 045 
13.5U 0.059 
24.94 0.062 
21.05 0.083 
15.23 0.060 
16.30 0.090 
17.40 0.054 

0.107 
0. 145 
0. 048 
0.041 
0.05-i 
0.399 
0.213 
0.151 
0. 076 
0.041 

. .. 

. .. 

RIPLEY COUNTY . 

.. 1 .. 9.70 G.S. 312 Sample of hard dense ore. 
10.06 G.S. 312 Sample of hard porous ore. 

2.68 · ····· 0.151 0 .52 8.21 1.29 G.S. 312 Samp!e of soft earthy ore. 
G.S. 314 Mine sample. 

8.78 G. S. 315 Sample from pits Nos. 1 and 2. 

· · · · ···· ... . ... ········ G. S. 315 Sample from pits Nos. 1, 3, and 4. 
G.S. 315 S3mple from pit No. 5. 

·· ····· · ··· ····· .. ...... . ··· ···· · ··· ·· · ·· G.S. 315 Sample from pit No. I. 

r :::: ::i:::::: o.s. 315 Samplcfrora pit No. 1 J. 

·· ···· ·· ·· ···· ·· G.S. 314 1 Mine sample. 

STODDARD ccu:,,TY. 

o. 
770 

· · • • 1 ······I····· ·I· I 1 44 . . . . . . . . . . • . . . . . . 
3.38 1 G. S. 
3 .00 St. L.B. 

338 1 Average of 10 shipments. 
339 1 shipment. 

----------------------
WAYNF. COl:NTY. 

0.52 4 00 ! St. L.B. 370 I shipment. 
J .24 . .. . . ·· · · ··· · 4. 00 St. J,. B. 372 Average of 4 shipments. 
0.14 . . ·· ··· .. . . St.L. B. 375 I shipment. 
0.42 . .. 5. 00 St. L.B. 376 1 shipment. 
0. 64 4 .00 St. L.B. 378 Average of 4 shipments. 
0.32 . .. ..... ........ 4 .00 St.L.B. 381 1 shipment. 
0.43 0.71 3.00 W.I. 385 Sample. 
0.35 . . . ..... .. .. ... . 3 .00 St. L.B. 387 l shipment. 
1.20 .. . . . . .. . . . . .. ... . 3 .00 St. L. B. 387 1 
2. 00 3.00 St. L.B. 387 1 ~ 

0 
,:..:, 



SOUTHWEST DISTRICT. 

CHRl$TIAN COUNTY. 

Name of Mine. Mang. I Alumina. 
Com- Described I Iron. Silica. Phos. Sul. Lime. Mag- bined Mois- Am,ly,st. on Remarks. 

nesia. water. ture. page 

50.60 13.04 0. 102 0.50 I .. .. .. .. . . . ... . . 3.87 St. L. 8. 203 Average of 8 shipments. 
49 . 94. 12.10 0.092 0.44Sl ... ..... . . . . . . 3.41 St. L. n: 203 Average of 11 shipments. 
51.05 10.49 0.199 0.609 . .. 5. 14 St. L.B. 203 Average of 18 shipments. 

Angw,. 
Arnt . .. . ... . 
Frisco . . .. .. . 

DADE COU~TY . 

Compton .. . .. . 
. . ... . .. . , 47031110010100 1. ·l 0.86 , .. . ·· I· ·· I J· .. ····1· ·· lst. L.B.1 22311 shipment. 

CRBENE COUNTY. 

Clutter ... . 
Jackson . ... ....•... . . .. .. ... ... . . .. . . 
Noble . . . .... . .. ........ .. ... . ... . . . 
Studley. . .. . .. ........ . 
Welsh ........ ... ... .. .. .. . . ... . . .. . . . 

47 .65 13.40 0.450 1.67 ... . .. ... ... ···· ···· 4.00 St. L.B. 251 Mine sample. 
51.03 10.97 0.279 0.51 . . .. . ... .. . 5.00 St.L.B. 252 Average of 11 shipments. 
51. 71 8 .53 0.238 0.86 .. ... . . . . .. .. ..... . . . ' . . . 4 .00 St. L.B. 252 Average of 3 shipments . 
50.82 11.46 0. 172 0.66 6.00 St.L.B. 253 Average of 2 shipments. 
54 .29 7.00 . . . . . . . . ··· ·· ... .... . ...... . . St. L.B. 253 I shipment. 
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GEOGRAPHIC INDEX. 

County. Name of ,\line or Owner. 
Howell ......... Reported ....... .. ........ . 
Ozark . ..... .... Glazier, L. E., Bank ....... . 

. .. . Glazier, L. E .. Land ... . 
.......... Steel, Wm., Bank .......... . 
. .... ..... Buttrom,Freeroan, Land No. t 
.......... Duttrom,Freoman, Land No.2 

. .. . .... Chilton, Henry, Land ...... . 
Ripley ......... Dalton, Levi C., Land . .. .. . 

. . . . . . . . . Willii~ms. J. T., Land ...... . 
. Reported ....... . 

......... Government Land No. 2 ... . 

.. . . . .... Ripley County Land ....... . 

. . . . . . . . . Stephens, 'tY. W., Land .... . 

. . . . . . . . . Towell, I. :M., Land ....... . 

.. . . • .... Reported ................. . 
. . . . . . Stoops, P., Land . .. . ... . .. . 

. ........ Reported (Horr, C. D.) ..... . 

........ Reported . .. ..... . 

.. ....... Government Land No. 3 ... . 

......... Reported ..... . ........... . 

......... :Martin, C.H., Land No. 2 . . . 

......... Booker, J. S., Land ....... . 

. . . . . . . . . :'\!art.in Land No. 3 ........ . 

... ...... Horr, C. B., Land ..... .... . 

. . . . . . . . . Current Rl ver Lancl. ...... . 

......... King, E. M., Land . ..... . 

......... R eported ................. . 

. . . . . . . . . Agricultural Col. Land No. 2. 

. . . . . . . . . Wilson, R., Land .......... . 
Oregon ......... Reported ............... . . . 

. . . . . . . . St. Joe Mine ..... . ..... ... . 

. . . . . . . . . Boyd, T. J., Land ... . . 

. . . . . . . . . Ragan, T. B., Mino ........ . 
. . . :Murray Land ............. . 

. . . . . . . . . Huff, L. S., Bank ........ . 

......... Reported ................. . 
Rowell .. . ...... Fruitville Bank No. 2 . ..... . 

. ........ Kingsbury, J. C., Bank .... . 

.... • .... Fruitvillo Bank No. 4 ...... . 
. . . . l!'rultvllle Bani< No. l . 

. . . . . . . . . Red Ranch Bank .......... . 
. . . . . . . Harden, J. O., Bank. . . . .. . 

Ozark .... .. .... Prico, T. L., Land ...... . .. . 
. . . . . . . . Reported ................. . 

" .......... Reported ................. . 
" ... ...... . Garrott, G. R., Bank ....... . 
" .... . ..... Reported ................. . 

. . . . . . . Reported ... . .... . 
" .......... Reported ................. . 

Taney .... ...... Reported (Branson Tract) .. . 
Ripley ......... McGonigal, E., Land . ..... . 

. . . . . . . . . Reported ................. . 

. . . . . . . . . Mabrey Land No. 2 ....... . 

. . . . . . . . . Young, D. B., Bank ....... . 

. . . . . . . . . Ponder, Asel, Land ...... . 

. . . . . . . . . Ponder, D. K., Land ....... . 
. . . Reported ........... ...... . 

. . . . . . . . . Mabrey Land No. 1. .... . . . 
. . . . . . . . . Eaton, Z. A .. Land ........ . 

Twp. 

21 N. 
21 N. 
21 N. 
21 N. 
21 N. 
21 N. 
21 N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22 N. 
22N. 
22N. 
22N. 
22N . 
22 N. 
22N . 
22N. 
22N. 
22N . 
22N . 
22N. 
22 N. 

22N. 

22N . 
22N . 
22N. 
22N. 
22N. 
22N. 
22N. 
22N . 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N. 
22N . 
22N. 
22N. 
22N. 
23N. 
23 N. 
23 N. 
23N. 
23N. 
23 N. 
23N. 
23 N. 
23N. 

R. 
lOW. 
11 W. 
11 w. 
11 W. 
11 W. 
11 w. 
11 W. 

1 E. 
1 E . 
1 E. 
1 E. 
1 E . 
1 E . 
1 E. 
1 E . 
1 E. 
1 E. 
2E. 
ZE. 
2E. 
2E. 
2E. 
2E. 
2 E. 
2E. 
2E. 
3 E. 
3E. 
3E. 
3W. 

5W. 

5W. 
5W . 
5W . 
6W. 
6W. 
7W. 
SW. 
SW. 
SW. 
SW. 

lOW. 
11 w. 
11 w. 
12W. 
12W. 
12W. 
13W. 
15W. 
21 W. 
2 E. 
2 E. 
2E. 
2E. 
2E. 
2 E . 
3E . 
3E. 
3 E. 

Sec. 
7 
1 
1 
3 
9 
9 
9 
9 

10 
14 
16 
16 
19 
19 
20 
23 
24 

l 
7 
7 

12 
12 
13 
24 
24 
24 
18 
19 
32 

2 

{
22 
27 
29 
33 
33 
18 
30 

7 
7 

Fractional. 
s. w. t. 
S. E. t. 
S. W. t. 
E. !. S. W. t. 
S. E. t. 
N. W. t. 
s. w. t. 
S. E. t . 
s. t. s. w. t. 

w. t. 
E. t, S. E. t. 

N. ;, N. W. t. 
N. +. 
Lot l, N. W. t. 
W. t, S. E. t. 
N. E. t, S. E. t. 
S. t, S. W. t, N.W.t. 
N. W. t. S. E. t. 
S. E. t, S. E. t. 
N. E. t. 
N. t. K. W. t. 
S. W. t . 
S. E. i. N. E. t. 
N. t. 
S. E. t. 

s. w. h s. w. t . 
N. W. t. N. W. t. 
N. W. t, N. W. t. 
N. E . t N. W. t. 
N. E. t. S. W. t. 
S. E. t, N. E. t. 

N. W. t. 
N. +. 

11 N. W. t. 
12 N. E. t . 
26 N. E. t . 
19 S. W. t. 
9 N. W. t . 

lG, 17 
8 

14 S. E. t. S. E. t. 
36 S. E. t. 

2 
34 

6 N. W. t. 
3 S. E. t . 
4 N. E. t. N. E. t . 

13 S. t. S. W. t . 
23 S. E. t. S. W. t . 
2G S. E. t. S. W. t . 
26 S. W . t. S. E. t. 
21 N. W. t, N. E. t . 
23 W. t. N. E. t . 
25 



406 THE IROK ORES. 

Count11. Name of l'vfine or Owner. 

Ripley ... . ..... Gray, Mrs. Lydia, Land . .. . 

. GovernmenL Land No. 4 .. . . 

. Ranken, 'rhomas, Land .... . 

Oregon ......... Mt. Nebo ........ . ....... . 

. . . . . . . . . Heiskell. Wade, Lane! ...... . 

.. . ... . .. Norman, E . P .. and Martin, 
A., Bank ... ... . . ....... . 

. . . . . . . . . Winner, Albert, Dank ... . .. . 
..... Reported ................. . 

. .. . ... .. Wilkerson, \V. B .. Land. 
Ilowell ......... Fruitvillo Dank ::'fo. 3 ..... . 

. .. Kingsbury, J. c .. Mine . .. .. . 
Ozark ......... . Wells Land .. .. . 

. .. .Mauney, J., Land ......... . 
. . . . . Owens. J., Land .. ... . 

. . . . More Land ... ... .. .. . ... . . 
... Ma.run, Andre w, Land. 

" . ... .. . .. . Mahan Lane! .. . ..... . 
. . . . Cobb, H. C., Lt\nd ..... .. . . 

. . . . . Lamb, John, Land .. . . . 
. . . . Reported . .. .. . .. .... . . 

... .. . . . .. Reported ......... . .. .. .. . . 
.Reported .. . 
. Reported ..... . .. .. . ...... . 
. Bradley La.nd ... . . .. .... . 

Taney .... • ..... Syler Land ........ . 

Ripley ......... '.\>lo. Lum. & Min. Co. No. 1. 
. . . . . . . . . Reported .... .. .. .. .. .. . .. . 

. ... . ReporLed ..... . . ... . .. . 
. . . . . . . . . Reported .. . . .••. .. . .. .•. . . 
. . . . . . . . . Reported . .... ... . .. . 
. . . . . . . . . Reported .... . 

. .. :Martin (C. H .) Land No. 1. . 
Butler . .... .. ... Allen D;J,nk .. . .. .. .. .. .. .. . 
Oregon .... . .... Burge.sser lVIi ne .. 

. . . . . . . . . Whitton, Drew. L;J,nd . .. . .. . 

. . . .. .... Broeius, S. '1' ., Land. 

. . . . . . . . . Simpson. S. ~-I.. Dank . .... . . 
...... Ward, \V. :M .. Land ....... . 

. . .... ... Simpson, L. W., Land ...... . 

. . . . . . . . . Reported . . .. . ... .. .. . ... . . 
. ....... RidingLon. A. Blain, Ban le .. 

. . . • . . . . . Reported . ........ . 

. . . . . . . . . Thttyer Dank ..... . ... . ... . 
. . . . . . . Moser, Georgia, Land . . 

. . . • . . . . . Reported . . . ... . ... . .. .. .. . 

. . . . • . . . . Reported.... . .. . .... . 

. . . . . . . . . Reported ................. . 

. . . . . . . . . Reported. . . . . .. . • .. ... 
. . . . . . . . . Reported .......... ... . ... . 

Howell . . ... .. .. Anderson l'dine. 
. . . . . Carson ~fine ... . .... . .. • ... 

. . . . . . . . . Honse, .Ta.mes, Bank . 
Ozark .......... Prntt, W:illt,ce, Land . ..... . 

. . . . . Jarne.s, 'W'rn., JJand .. . 
11 

• • •••• •••• S. 1\!Io. Land Co. Land No. 1. 
. . . . . . . . . . Collins, Lowell. Land . . .... . 

. . . . . Reported .... 
H •• •• ..•••. S. Mo. La,nd Co. Land No. 2. 

. . . . . . . . . . Luna, Richard, Land .. 
" . . ........ Tanner Ln,nd . ... .. .. .. .. , · 

. . . . . . . . . . Petecock Land .... . 

. . • . . . . . . . Mahan Land .............. . 
" ... ....... Warron, Judgo P., Land . 
•' ...... . ... Reported . ........ . 

Twp. R,. 

23N. 3 E. 

23N. 1 W. 
23 N. 1 W . 

23 N'. 3W. 

23 N. 4W. 

23 N. 4W. 
23N . 6W. 
23 N. 6W. 
23 N. 6W. 
23N. 7W. 
23 N. 8W. 
23 N. 11 w . 
23 N. 11 W. 
23 N . 11 W. 
23N . 11 W . 
23 N. 12 w. 
23 N. 12W. 
23N . 12 ·w. 
23N. 12W. 
23 N . 12W. 
23 N. 12 w. 
23 N. 13W. 
23 N . 14 W. 
23 N. HlW. 

23N. 20W. 

24N. 1 E. 
24 N . 2K 
24N. 2E. 
24N . 2 E. 
24N . 2 )<;, 

24N . 2 E. 
24N. 2E .. 
24N. 6 ~. 
24N. 2W. 
24N . 3W. 
24N. 3W. 
24N . 4W. 
24N. 4W. 
241\". 4W. 
24N . 4W. 
24N. 4W. 
24N . 4W. 
24 N . 4W. 
24N. 4W. 
24N . 5W. 
24N. 6W . 
24N . 6W. 
24N. 6W . 
24N . 6W. 
24N. SW. 
24N . SW. 
24N . 9W. 
24N. 11 w. 
24N . 11 w. 
24N. 11 W. 
24N . 11 w. 
24N . 11 w. 
24N. 11 w. 
24N . 12W. 
24 N . 12W. 
24N. 12W. 
24N . 12W. 
24N. 12W. 
24 N . 13W. 

S ec. Fractional. 

31 {Lot 2, S. W . }. 
Lot 2, N. W. t . 

1 
35 s. i, 

{ 1~ 
$. E. t. $ . w. t. 
N. E. t N . W. t . 

4 S. W. t, S. E. t. 

16 $ . W. t. N. E. t . 
1 N. W. t. N. W . t. 

23 
3'1 N. W. t. N . W . t. 
30 N. W. t . 
23 N. E. t. N. E. t. 

5 
6 
6 

35 
l 
1 N. ! 

23 N .W. t . 
25 
23 
20 

3-4, and 7. 
2 
5 N. E. t. N. W. t. 

18 { S. E. i, N. E. t. 
N. E . t. $. E. f . 

l S. E. t. $. ·w. t. 
7 N . W. i , S. W. l , 
7 KW. t,N.W. t. 

18 N. E. t. 
10 E. }. 
28 ){. W . t. 
33 S. E. t . 

4 E. t Lot 2, K. W. t. 
28 N. W. t. 
JO N. W. t. N. W. t. 
20 
4 N. W. t. 

12 S. t, $. W . t. 
23 W. }, S. E. ',. 
31 N . W . }. 
32 N. W. i , 
..32 S. E. t. 
34 N . W. t. S. W. t . 
36 N. W. t. N. E. . .. 
22 

1 N. E. t. 
)2 
23 
35 N.W. t. 
23 N. E. t. 
35 E. }. 

5 N. W. t. 
17 
27 and 34. 
20 
3@ 
12, 32, 33 and 35. 
34 
21 
34 
36 N.W . t. 
36 s. t. 
36 
25 and 35. 



GEOGRAPHIC INDEX. 

County. Name of !vline or Owner. 
Ozark .......... Newton Minfog Co., Land. 

. . Pennsylvania Land ........ . 
Carter .......... Mo. Lum. & Min. Co. No. 21. 

. . . . . . . . . . Mo. Lum. & Min. Co. No. 20. 

. . . ::lf o. Lum. & ::lfln. Co. Ko. 6 .. 
Ripley . . . . ..... Mo. Lum. & Min. Co. No. 3 .. 

. . . . . . . . . ::lio. Lum. & J\lin. Co. No. 4 .. 

. . . . . . . . . ::lfo. Lum. & Min. Co. No. 2,. 
Carter.. . . . . . 110. Lum. & :\1in. Co. No. 7 .. 

. . . . . . . . . . Mo. Lum. & Min. Co. No. 5 . . 
. . . . . . . . Mo. Lum. & :i\-fin. Co. No. 18. 

Ripley .... . .... Ilolland Tract ............. . 
. . . . • . . . . :\fo. Lum. & Min. Co. No. 9 .. 

Butler .......... Government Land No. 1 ... . 

. . . . . . . . . . 1fo. Lum. & Min. Co. Ko. 10. 

Ripley ... • ..... Mo. Lum. & Min. Co. No. 13. 

. . . . . . . . . Mo. Lum. & Min. Co. No. 14. 
. . . . . Reported ................. . 

. . . . . . . . . Report-ed ................. . 
Butler .......... Reported . ................ . 

. . . . . . . . . . l.\lo. Lum. & :Min. Co. No. 11. 
" . ......... l\10. Lum. & Min. Co. So. 12. 

. . . • • . . . . . Reported ....... . ......... . 
. . . . . . . . . . Reported .............. . .. . 
• . . . . . . . . . Reported ................. . 

" .......... Reported ............ . 
. . . . . . . . . . Re1>orted ................. . 

" • ......... Reported ................. . 
. . . . . . . . . . Mo. University Land No. 1 .. 
. . .• . . . . . . Hil l, David, Mine ......... . 
. . . . . . . . . . D eal, E. E ., M ine No. 1 . . .. . 
. . . . . . . . . . Deal, E. E .. Mine No. 2 . . .. . 
. . . . . . . . . . Mo. Un iversity Land No. 2 .. 
. . . • . . . . . . Mo. University Land No. 3 .. 
. . . . . . . . . . Reported ................. . 
. . . • • . . . . . Shrout's Dank ......... . .. . 
. . . . . . . . . . Dover, G. W., Mine ....... . 
. . . • . . . . . . Smith & Co. Dank ....... . 
. . . . • . . . . . St. Francois River Land & 

!ron Co., 'l'raet ......... . 
. . . . . . . . . . 'Purk, John, Land ......... . 
. . . . . . . . . . Reported (J. C. Corrigan) .. . 
. . . . . . . . . . Hooper Mine .. ........... . 
. . . . . . . . . . Lieb. Frank, Dank ....... . . . 

Oregon ......... Reported ................. . 
... Reported ................. . 

. . . . . . Old , J.B .. Bank .. . .. ..• .... 

. . . . . . Reported ................. . 
. . . . . . . . . Russel. J., Bank ..... . 

Howell ......... Livingston, A. H., :\line No. 1 
. . . . . . . . . Wood, Wm., Bank ....... . . . 

Douglas ........ Reported ........... . 
... . ... . Bare, l~ velyn, Land ..... . . . 
. . . . . . . . Mapes Land ...... . ...... .. . 

. . . . . . . . Robison. Albert, Land ..... . 

. . . . . . . . Able, V. R .. Land ......... . 
Carter .......... Reported (Jaque, Jos.) ..... . 

. . . . . . . . . . Mo. Lum. & Min. Co. No. 22. 
. . . . . . . . . . l\Io. Lum. & Min. Co. Ko. 23. 
. . . . . . . . . . Mo. Lum. & Min. Co. No. 26. 
. . . . . . . . . . Mo. Lum. & M in. Co. No. 24. 

. . Mo. Lum. & M in. Co. No. 29. 
. . . . . . . . . . Reported ................. . 

Twp. 

24N. 
24N. 
25 N. 

25N. 

25X. 
25N . 
25 N'. 
25N. 
25 N. 
25 N. 
25N. 
25N. 
25 N. 
25N. 

25 N. 

25 N. 

25 N . 
25 N. 
25N. 
25N. 
25N. 
25 N. 
25N. 
25N . 
25 N. 
25N. 
25N. 
25N. 
25N. 
25N. 
25N . 
25 N. 
25 N . 
25N. 
25 N. 
25N. 
25N. 
25N. 

25N. 
25N. 
25N . 
25N. 
25N . 
25 N. 
25N. 
25N. 
25 N. 
2.5 N . 
25N. 
25 N . 
25N. 
25N. 
25N. 

25N. 
25N. 
26N. 
26N. 
26N. 
26N. 
26N . 
26N. 
26N. 

R. 
15\V . 
16W. 
2E. 

2E . 

2 E. 
2E. 
2 1£ . 
2E. 
3 E . 
3 }: . 
3 E. 
3 E . 
4 E. 
4E. 

4 E. 

4 E. 

4E. 
4E . 
4E . 
4E. 
4E. 
4 E . 
4 E. 
4E. 
4E. 
4E . 
4E. 
5E . 
6 .1£ • 
OE. 
GE. 
6 1,: . 
OE. 
GE. 
OE. 
OE. 
6 E. 
GE. 

6E. 
GE . 
6E. 
6E. 
GE. 
6W. 
GW. 
5 ·w. 
6W. 
6W. 
9W. 
9W. 

14W. 
15W . 
15W. 

15W. 
15W. 
lE. 
1 E. 
1 E. 
1 E. 
lE. 
1 E . 
1 E. 

407 

Sec. Fractional. 
17 N. E. t. N. W. t. 
5 E. i Lot 2, N. W. t. 
4 s. t . 

12 {N. E. !. S. W. t. 
S. K t. N. W. t . 

JS S. W. t. K. E. t. 
:n S. J.;. t. N. K t. 
31 S. W. t. N. E. t. 
32 S. E. t, S. W. }. 

2 S. 1':. t. S. E. t. 
7 S. W. t. N. E. t . 

16 :N'. W. l, N. E. t. 
19 ~- !. 
21 X. E. L S. W. t. 
24 S. E. t. S. E. t. 
27 is. W. t. N. W. t . 

N. W. t. S. W. t. 
28 S. W. t. S. E. t. 

S. E. t. S. W. t. 
30 S. t. ).L E. t. 
33 N. E. t. N. W. t. 
33 N. W. t. N. E. t. 
35 N. W. t. S. ·w. t . 
25 S. W. t. N. W. t. 
3G N. E. t. S. W. t. 
36 S. W. t. N. E. t. 
3G S. E. t. N. W. t . 
36 N. W. t . S. W. t. 
36 S. i, S. W. t. 
36 N. W. t. S. E. t. 

2 S. W. i, S. W. t. 
3 s. w. t. $. w. t. 
4 N. W. t. 
9 N. E. l. S. E. t . 
9 N. W. t. S. E . t. 

15 S. W. t. N. W. t. 
15 N. E. }. 
16 N. K t. S. E. t . 
16 N. E. !·, N. E. t . 
17 S. 1~. t. N. K t . 
17 s. 4 • 

18 S. !, S. E. t. 
19 N. W. t. S. E. t . 
27 N. W. t. N. W. t. 
28 N. E. t. N. W. t. 
28 N. W. t. S. W. t. 

8 
23 
25 N. W. t. N. W. t . 
35 N. E. t. 
36 S. E. t. 

6 N. E. t, N. E. t. 
0 N. "·· t. N. W. t. 

28 
1 N. W. t, N. W. t. 

17 S. i, N. E. t. and N. 
t, S. E. t. 

19 S. ! Lot 1 of S.W.t . 
29 W. t. S. E. t . 
2 S. E. t. S. E. t. 
2 S. i, S. W. t . 
2 N. E. t. N. W . t . 

11 S. E . t. S. W. t . 
13 S. E . t. N . E. t. 
12 w. i, s. w. *· 
12 S. E. t. S. E. t. 
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County. Name of .Mine or Owner. 

Carter .......... Reported (Mrs. Kelley) ... . . 
. . . . . . . . . . Carter, A .. and Mo. Lumber 

& )fin. Co . . 
. . . . . . . . . . Mo. Lum. & Min. Co. No. 27. 
. . . . . . . . . . Reported (:Mo. Lum. & Min. 

Co .) . .. ............ .. .. . 
. . . . . . . . . . Mo. Lum. & ),tin. Co. No. 24. 
. . . . . . . . . . Reported (Smith. D.) ..... . 
. . . . . . . . . . Reported (Mo. Lum. & M in. 

Co.) ................... . 
. . . . . . . . . . :Mo. Lum. & Min. Co. No. 17. 
. . . . . . . . . . Reported ........... . ..... . 
. ... . • . . . . Mo. Lum. & Min. Co. No. 19. 

Wayne . . .. Reported .......... . .. . . 
. . . . . . . . . S. )lo. P ine Lum. Co. No. 1 .. 

. . . . . . . Baker l\llne ............... . 
Butler .......... Reported ................. . 

. . . . . . . . . . Sheets, l\L M., Land .. . 

Carter .. . . . . . ... Mo. Lum. & Min. Co. No. 8 .. 

Wayne .. ....... Keele, Lucian, Bank .. . 
. . . . . . . . . Ethridge, Mathew, Mino .... 
. . . . . . . . . Landau. S., :>1ine ...... . 

. . . . Schafer Bank ........... . . . 
. . . . . . . . . Eastman, F . ·w., Mino ..... . 

. . . . . . . Keener, )lrs. L . , M ioe .. . 
. . . . . . . . . Reported ................. . 

. . . . . . . Singer. Nimick & Co., Land. 
. . . . . . . . . Pittsburg Mino ............ . 

Butler .......... Pletz, F., )1ine No. 2 ... . .. . 
. . . . . . . . . . Kauffman Mine ..... . 
. . . . . . . . . . Turner, Henry, M ine ...... . 
. . .. . . . . . . Luke Mine . . ....... . 
. . . . . . . . . . Thomas, J.P., Land ....... . 
. . . . . . . . . . Burkett. W.R., Bank ... .. . . 
. . . . . . . . . . Hl!Us Mine ........ .. . 
. . . . . . . . . . Reported ................. . 

Wayne . ........ Magill, Wm ..... . 
. . . Cullnan, Pat., Bank ....... . 

. . . . . . . . . Scott, u. s .. Bank ... . 
Butler.. . .... Thompson, 11. l\f., Bank ... . 

. .. . . . . . . . Thompson, O. E., Bank .... . 

. . . . . . . . . . Sexton, A. W., Banlc. ... . 

. . . . . . . . . . Hend1·ickson Mine ......... . 

. . . . . . . . . . Pletz, F., Mine No. 1 ...... . 

. . . . . . . . . . Magill, H., Mine . 

. . . . . . . . . . Hendrickson, N. W., Land .. 

. . . . . . . . . . Agriculture Col. Land No. 1. 

. . . . . . . . . . Miller Land ...... . .. . ... . 

.. .. . . . . . . Sharp , Boyd E., Land .... .. . 

. . . . . . . . . . Reported ................. . 

. . . • . . . . . . Reported ... . ........ . 

. . . . . • . . . . Indian Ford Bank No. 4 .... . 

. . . . . . . . . . Indian Ford Bank No. 2 .... . 

. . • . . • . . . . Indian Ford Bank No. 3 .. .. . 

. . . . . . . . . Indian Ford Dank No. 1 .... . 

.. .. . . . . .. St. Francois Bank ......... . 

. . . . . . . . . . George, Ed, Tract No. I .... . 

. . . . . . . . . . George, Ed, Tract No. 2 .... . 

. .. . . . . . . . George, Ed, Tract No. 3 .... . 

. . . . . • . . . . B lue $pri11gs Bank .. . 

. . . . . • .. . . . Reported . . ............... . 

. . . . . • . . . . Reported .... . .. . 

. . . . . . . . . . Reported ................. . 

. . . . . . . . . . Reported ........ . ... . ... . . 
Stoddard ....... Goforth, Mrs. R. A., Land .. . 

. . . . . . . Hall, H. E., Land ......... . 

1'wp. 

26 N. 

26N. 
26N. 

26N. 
26N . 
26N. 

26 N. 
26N. 
26N. 
26N. 
26 N. 
26~ . 
26N. 
26N. 
26N. 

26 N. 

26 N. 
26 N. 
26 N . 
26N. 
26N. 
26 N . 
26N . 
2GN. 
26N. 
26N. 
26 N. 
26 N. 
26 .N. 
26N. 
26N. 
26 N' . 
26 N. 
26N. 
26 N . 
26N. 
26 N. 
26N. 
26N'. 
26N. 
26N. 
26 N . 
26N. 
26N . 
26N. 
26N. 

26N . 

26N. 
26N. 
26 N . 
26N. 
26N. 
26N. 
26N. 
26N. 
26N. 
26 N. 
26 N. 
26 N. 
26N. 
2GN . 
26N. 
26N. 

R. 

1 E . 

1 E. 
1 E. 

2 E. 
2E . 
2E. 

2E. 
2E. 
3E . 
3 E. 
4 E. 
4E. 
4 E . 
4E. 
4E . 

4E. 

5 E. 
5E. 
5E. 
5 E. 
5 E . 
5 E. 
5 E. 
5 E . 
5 E. 
5 E. 
5 E. 
5 E. 
5 E. 
5 E . 
5E. 
5E. 
5 E. 
OE. 
6E. 
6 E . 
6 E. 
GE. 
6 E. 
6E. 
GE . 
OE . 
6E. 
GE . 
6E. 
6 E. 

7E. 

7E. 
7E. 
7 E . 
7E. 
7E . 
7E . 
7 E . 
7E . 
7 E . 
7 E . 
7 E. 
7 E . 
7 E. 
7 E. 
SE. 
8 E. 

Sec. Fractional. 

13 S. E . t . 

13 N. w. t. center or . 
14 E. +. N. E. t . 

6 S. W. l, S. E. i. 
7 s. w. t. s. w. t. 

17 E. t . 

18 S. E. i. N. W. t. 
25 N. t. 

9 N. W. t. 
32 N. E. t. $. E. t. 

2 N. W. t. 
5 S. E. t. 
5 N. E. t, S. W. t. 
9 s. W t. s. w. t. 

12 w. t. 
31 {N. E. t. S. E . t. 

S. E . t. N. E. t. 
1 N. W. t. S. E. t. 
1 S. W. t. S. W. t . 
1 S. W. t, N. W. t. 
2 N. !, S. E . } . 
2 S . E. t. S. W. t. 
3 S . W. t. S. E. t. 
3 N. E. i, S. E . t. 
5 
6 E. i, N. E. t . 

11 N. W. t, N. W. \. 
11 N. E. i. N. E. t . 
11 S. ,v. t. N. 'E. t . 
11 $ . -w. t. N. W. t . 
11 S. E. i, N. W. t . 
22 N. E. i, N. E. t . 
23 N. W. t. N . E. t. 
27 N. W. t . 

6 N. F.. t. N. E i, 
6 N. W. i,S. E. t . 
6 S.tLotl,S.W.t. 
7 N. t Lot l, N. W. t. 
7 N. E. i, ~- E. t . 
7 Lot 2, N. W . l, . 

18 S. E. }, N. W. t . 
19 s. w. t. s. w. t. 
19 E. t Lot 1, N. W. t. 
20 
21 
35 N. W. t. N. E . t . 
35 N. W. t. 
16 {N'. w. t. s. w. t. 

S. E. t. N. W t. 
16 N. ·w. t . 
22 S. t, N. W. t . 
23 N. E . t. 
23 $. ;, N. W. t . 
24 N. t, N . E. t. 
24 S. t. N. W. t. 
24 s. w. t. 
24 N. E. i, 
25 N. W. t. N. W. t. 
26 S. E. t. S. E t . 
27 N. W. t . 
28 N. E. t. 
33 
35 N. E. t. 

2 N. W. t . 
3 w. t . 



GEOGRAPHIC INDEX. 

County. Name of .Mine or Owner. 
Stoddard . .... . . Reported . . ............... . 

. . . . . . . Har ty, J. H .. Land ...... . 
. . . . . . . McGown, Joseph, Land .... . 
. . . . . . . '£ertiary Land ............ . 

Carter . ......... Reported (Mo. Lum. & Min. 
Co) .................... . 

.......... Reported (Mo. Lum . & Min. 
Co) . . . . ............. . .. . 

... . . . .... Hahn Dank ... ... .. ....... . 

. . . . . • . . . . Holland Mine .. .. . .. . 
. . .... . . Carter Co. Milling & ;\fercan-

tile Co .... .. .. . ... . .... . 
Shannon. . .... Ozark Land & Lumber Co., 

Tract No. 1 . .. . . . ... .. .. . 
.. . ..... Reported (Phennighausen) .. . 
. . . . . . . . Corclz-Fischer Mine . . .... . . . 
........ Reported . ... . .... . 
........ Talkington. T. A., Bitnk . ... . 
.. . ..... Melton M ine ...... .. ...... . 
. . . . . . . . Reported (Biser, C. T.) .... . . 
. . . . . . . . Woods, w . W., M ino .. . ... . 
. . . . . . . . R eported ....... . ..... .. .. . 

Howell . . .. . . ... Pearson :'.\1ine ... . 
. . . . . . . . . Livingston Mine Xo. 2 ..... . 

....... Gilmour, J. T., Ditnk .... . 
DouglM .. .... .. Reported. . . . . . . . , ..... . 

. . . . . . . . Tottrick, Henry. Land ... . . . 

. . . • . . . . Beasley, W.R., Lane! ...... . 

. . . . . . . . Reported .. .... . ... . .. .. .. . 

. . . • . . . . Reported ..... .. . 

. . . . .. . . . Henson, James, Land ...... . 

. . . . . . . Allon, J. D., Land ... . 

. . . . . . . . Browning, C. C., Land ... .. . 

. . . . . . . . Hoffman, E., Land ..... .. . . 
Carter ..... • . ... Brown Bank No. 1. ... . 

. . . . . . . . . . Reported (O'Relley, Pat) . ... 

. . . . . . . . . . Reported (Carnahan, L. T.). 
. . . . . . . . . . Reported ........ . . .. . .. .. . 
. . . • . . . . . . Reported . . ... ... . ...... .. . 
. . . . . . . . . . Reported (Carnahan, L. T.). 
. . . . . . . . . . Crom.mer & McPherson Dank 

... Moreland Bank ........ . .. . 
. . . . Hutchinson Mine .... . ..... . 

. . . Crescent Mino ....... .. ... . 
. . .. . Malin Mine .......•....... 

. . . . . . . . . . Reported ............. . ... . 

. . . . • . . . . . Orchard l\Iine ..... .. ...... . 
Wayne .... . . .. . O'Keefo, P .• Mine ::sro. 2 .... . 

. . . . . . . . . Knox, J.E., M ine . 

. .... . . .. O'Kcofo, P ., Bank No. 1. ... . 

. . . . . . . . . O'Keefe, P., Mine No. 1. ... . 
. ...... O'Kccfo Mino No. 3 ... ... . . 

. . . . . . . . . Reported ..... 

. . . . . . . . . Reported .... • ........... .. 

.. . ...... Reported ........... • .... .. 

. . . . . . . . . Reported.. . .. . . .. . • ..... 
. . . . . . . . . Reported ................. . 
. . . . . . . . . Buffington Mino .. . .... .... . 
......... Reported ....... . ......... . 
. . . . . . . . . O'Keefe, P., :'.\1ine No. 4 .... . 

....... Reported .... .. ... ... .... . . 
. . . . . . . . . Repor ted ... . . . ........... . 

. . Reported ... ... .. . .. .. . .. . . 
.. .... .. . Reported .... .. . ... . .. . 

. . . . . . . . Morris, Joe, Bank ......... . 
. .. . ..... South ~o. Pine Lumber Co .• 

Land No. 2 ............. . 
... . .. .. . O·Keefe, P .• Dank No. 2 . ... . 

Twp. R. 
26N. SE. 
26 N. SE . 
26N . SE. 
26N. 10 E . 

26N. 1 w. 

26 N. 1 w. 
26 N. 1 W. 
26 N. 2W. 

26N. 2W. 

26 N. 4 \Y. 
26N. 5W. 
26 N. 5W. 
26N. s ·w. 
26N. 6W. 
26 N. 6W. 
26N . 6W. 
26N. 6W. 
26N. 6W. 
26N. 9W. 
26 N. 9 W. 
26N. 9W. 
26N. 11 w. 
26 N . 11 w. 
26 N. 12W. 
26N . 12W. 
26~ . 12W. 
26 N. 14W. 
26N. 15W. 
26N. 15W. 
26N. 16W. 
27N. 1 E. 
27 N . 2 E. 
27N. 3 E. 
27N. 3 E. 
27N. 3 E. 
27N. 3 E. 
27 N. 3 E. 
27 N. 3 E. 
27 N . 3 E. 
27 N. 3 E. 
27 N. 3 E. 
27N. 3 E. 
27N. 3 E. 
27N. 4E. 
27 N. 4E. 
27 N. 4E. 
27N. 4E. 
27 N. 4E. 
27 N. 4E. 
27 N. 4E. 
27N. 4E. 
27N. 4E. 
27N. 4E. 
27N. 4E. 
27N. 4E. 
27 N. 4E. 
27 N. 4E. 
27N. 4E. 
27N. 4E. 
27N. 4E. 
27 N. 4E. 

27N. 4 E. 
27 N. 4 E. 

409 

Sec. Fractional. 
3 S. E. t. 
4 N. E. t. 

10 and 11 (line between). 
2 W. tLott, N. W. t. 

8 s. w. t. N. E. t. 

9 s.w. t, N. E. t. 
13 W. !. s. w. t. 

4 N.W. t. s. wt . 

4 S. E. t. 

13 W. t. 
11 N.E. 1 ,. 
14 s.w . t. 
23 

4 S. K t. S. E. t. 
9 N. E. t. N. E. t. 

10 s. w. t. 
12 N.E . t, S. E. t. 
13 N. W. t. N. W. t . 
23 S. W. 1 ,. 
3l s . I~. t. 
32 N.W. *· s. w. t. 

6 
25 

1 s.w. t. $ . E . t. 
3 

11 
1 N . E. t. N. E . t. 
4 W. t. N. E . t . 
4 E. t. $. w . t . 

20 W. t. S. E . t. 
35 N. t. 

2 E. t. 
22 s. t . S . W. t . 
2G S. W. t. S. E . t. 
26 E . t. S. W. }. 
27 N.W. t. X. E . t. 
27 W. t,S. W . t. 
28 N.E. t, X. Kt. 
33 s. w. t. s. w. t . 
33 S. E. t. s. w . t . 
33 S. E. t. 
35 N. W. t. N. E. t . 
35 E . ! , 
2 s. w. t. s. w. t . 
3 N .W. t. S. E . t. 

10 N. ! , S. E. t. 
12 N. E. t. N. W. t . 
12 N.W. t, N . W. t. 
13 N.E. t, N. W . t . 
13 S. E . l. s . w. t. 
1::1 W. i, S. W. t. 
13 S. E.t. S . E. t . 
13 N.E. t. S. E . t . 
13 N.W. t, S. E . t. 
14 N.E. 1 ,. 
16 N.W . t. S. E. t. 
16 S . E. i. S. E. t. 
19 s.w. t. $. E . t. 
19 N. t. N. W. t-
21 N.E. t. 
21 N.W. t . 

21 N.W. t. N. W. t. 
2 1 S. E. t. N. W . t. 



410 THE IRON ORES. 

County. Name of ,Hine or Owner. Twp. R. Sec. Fractional. 

Wayne .... . . .Reported .................. 27:X. 4E. 24" N . w. t . 
. Reported ............. • .... 27N. 4E. 25 N.E. . s. w . t. ,. 

. . . . Reported ....... •. ......... 27 N. 4 F,. 25 s. 1•:. t. N . w. ' ,. 
. . . . . . . . . Reported .............. . ... 27 N . 4E. 25 s . W. t, s.w. t. 

. Reported . ....... . .. . ... . . . 27 N. 4E . 26 N. E. t. N . E. t. 
. . . . . . . . Reported .................. 27 N . 4E. 29 s . E. t. 

. . . . . . . . . Reported ... . ··· ·· ·· ....... 27 N. 4E . 30 E. !, N. E . t. 

. . . . . . . . . Reported ............... . .. 27N . 4E. 31 s . w. t. N. "\V. t. 
. Reported ........ 27 x. 4E. 32 s. E. t. s. E. t. 
. Reported .... . . . . . . . . . . 27 N. 4 K 32 N. w. t. N . E. t. 
. SouU1 ;\fo. Pine Lumber Co . 

No. 3 ................ . 27 N. 4E. 33 N. w. t. 
. . . . . . . . . South Mo. Plne .Lumber Co . 

No. 4 ................... 27N. 4E. 33 S. E. 1 , . 
. . . . Morris Creek Banl<. .... 27 N . 4 E. 35 s. E. t. 

. . . . . South :\lo. Pino Lumber Co . 
No. 6 .............. .... . 27 N. 4E . 35 

. • . . . . . . . South Mo. Pine Lumber Co. 
No. 5 ........... . 27 N. 4 E. 35 S. E. t. 

... .. Reported ...... .. ..... . . ... 27N. 4K 35 N. w. t. 
. . . . . . . . . Reported ............ . ..... 27N. 4 l<~. 36 N .W. t . s. E. t. 
. . . . . . . . . Reported ......... . 27N. 4 E. 36 S. E. t. $. E. 1 . 

. . . . Smooth, K L .• Mine .... • ... 27N. 5 E. 1 s. !-
. . . . . . . . . Janis Mine . .......... . .... 27N. 5 E. 1 l,ot 5, N. w . t. 
........ .Reported ........... .. • .. .. 27N. 5E. 3 s. w. t. 

. Otter Creek Bank ... •. ..... 27 N. 5E. { 3 s. w. t. 
4 Lot 1, N.E. t. 

. . Reported .................. 27N. 5E. 4 Lot 3. N.W . t. 
. . . . . . . . . Reported ....... . ... . 27 N. 5E. 4 N. !, s . i,;. . •· 

... Reported .................. 27 N. 5E. 4 
. . • . . . . . . Reported ............... . .. 27 N. 5 E. 5 s . i• 
......... Haynie Hollow Banlc. .. 27N. 5E. 5 

. ... Railroad Bank No. 2 .... . ... 27 N. 5E. 8 s. E. t. 
. .•. ..... Bowman Land ............. 27 x. 5E. 9 s. w. t. 
......... Reported ........... 27N. 5E. !) s. E. t . 

. . . . . Childress ;v11ne ............. 27 N. 5E. 11 N . E . i. N. E. } . 

. . • . . . . . . Stovenson Bank ........ 27 N. 5 E. 12 N.W. t. N. w. t . 
. . . );'or bes Mine ............... 27 N. 5E. J2 s. };. t. N. "\\' . t. 

........ Morgan, Chas., Mine .... . . . 27 N. 5 E. 12 N. {, s. K *· 
. . . . Ship ton, H. J\.(., J\Iinc ....... 27 N . 5E. )4 s. w. t, s. 1'~. t. 

. . • . . . . . . Bowman Bank . .. ...... . .. . 27 N. 5 l~. 15 K.W. 1 N. E . t. ,, 
... Reported ....... 27 N. 5E. 16 N. E. t. 

. . Haynie. s. C., Land. ...... 27 N. 5E. 17 s. w . }. 

. . Crawford Mine ........ 27:X. 5E. 17 w. t. X. E . t. 

.. ,Villiamsville Jron Mt. Ore 
Co., Bank No. 1 .......... 27N. 5E. 19 N.E. t, N. E. t . 

. . Williamsville Mine .. 27N. 5E. 20 w. ~. N . w. 1 . . . . .. . .. 

. . Holliday, H. N ., & Haynie .. 27N. 5E. 20 
. . . • . . . . . Pratt, A. .L .• Mine ....... 27N. 5E. 21 S. E . t. s.w. t. 

. Reported ...... . 27N. 5 E. 21 N. E . t, S. E. t . 
. . . . • . . . . Pletz, F . , Mino .......... 27 N. 5E. 21 N. E . t, s.w. t. 
. . . . . . . . . Cady l\Iino ............ 27 N. 5E. 22 s. {, $. E . t. 
... . . .... Wayne Iron & Lumbor Co. 

No. 2 .............. 27N. 5E. 23 S. E. t, $. E. t. 
. . . . • . . . . Reported (Es~es, J. A.) ...... 27N. 5E. 24 s. w. t . 
. . . . . . . . . Sanders, E. F., Dank ........ 27N. 5 ~;. 24 N. JI. }. x. E . t. 
. . . . . . . . . Ourrow, John, Land ........ 27 N. 5E. 26 N. E. t. $. E . 1· 
• . . . . .... Reported ..... ...... 27 N. 5 E. 20 
. .. • . .... Williamsville Iron Mt. Oro 

Co., Bank No. 2 ..... . 27 N. 5E. 32 $. E. t -
. .•• ..... Burkett Mine No. 1. ....... 27N. 5E. 32 N. F,. t. s. w. t. 

. . . Burkett l\Iino No. 2 .. .. 27N. 5E. 32 s. w. i, s. w . t. 
.. . ...... Reported (Iron Mt. Ore Co.) 27N. 5E. 32 S. E. 1· 
. . . . . . . . . Holladay-Klotz Mine ....... 27N. 5E. 34 E. t. s. K t. 
.. • ...... Reported .................. 27N. GE. 2 s. ~ Lot 5, N. F,. t. 
. . . . . . . . . Reported .................. 27N . 6E. 2 w. t J,ot 5, N.E. t. 
......... Garrison, D. L., Tract .... 27N. 6E. 2 Lots 2, 3, 4, N. B. 1 ,. 
. . . . • . . . . Dickson Mine . .. ....... .... 27 N. GE. 6 Lot 7, N. w . t. 



GEOGRAPHIC INDEX. 

County. Name of Mine or Owner. 
Wayne. . .. Reported (Deaton, Jos. D.) .. 

. ....... Sanderson, A. F,., Land .... . 
. .... Ozark Land Co .. Land ..... . 

... Frederick .. fames, Mine .... . 
. ... Maxfield :Mine ......... . 
.... J,\;ross, 'l'. J .. Land .. ....... . 

........ . Hughes, W. H., :Mine No. 2 .. 

. . . . . . . . . Hughes, W. II., Mine No. 1. . 
...... J<:stes :Mino .......... . .... . 

. Reportod ................. . 
. . . . . . Moss Mine . .............. . 

... Nelson, Frank, :Mine ....... . 
.. Ojibwiiy Mine ........... . . 

... . . ... Mann Bank ... . . . .. . 
......... Hicks, Andrew, Mine .... . 

.. ... St:iggs, F. M., Mine . .... . 
. . . • . . . . . Reported ......... . 
... . . .... Gi\fy & :Moss, T. J., Land . 

. . . . . . . Sollars, A .. J., Bar1k ........ . 
. . . .. .... Green, J. W., 'l'ract ..... . 

... Reported (Moss. T. J.) . . ... . 
........ Reported (Garry, A.) ...... . 

......... Bailey, Henry, Mino ....... . 

.... . .... Foster Mine ...........•... 

......... Reported ................. . 
. ... Reported ( Pletz. F.) ...... . 

..... .... Chaonia Iron & .Mere. Co. 
Bank ................ . 

....... Reported (Osgoocl, L. S.) ... . 
. ... . . Jones, H. S., JJand ...... ... . 

. . . . . . . . . Anderson, Hugh, Land ..... . 

.. .. ..... Neighbors, John, Land ..... . 
. . . . . . Smith, Pleasant, Land ... . . . 

. . . . . . . . . Shaw, David. La,nd ... 

......... N. \\7 • Consol. Land No. 1. .. 
. . . . . N. W. Coosol. Land No. 2 . . . 

. . . . . . . . . Moss & Clarkson Land ..... . 

.. ....... Reported (N. W. Consol. Bk) 
. . . . . N. W. Consol. L:ind No. 3 .. . 

. N . Vi'. Consol. Land No. 4 .. . 

. Mason & Cla.rkson Land .... . 

.Pettit L:ind ............... . 
. . . Ropol'ied (N. W. Consol. Dk) 

. . .. .. ... Bailey, T. G., Bank .. 
. . . . . N. W. Consolidated B:ink . .. 

. . . . . . . . . Mayberry Tract .... . . . 
Stoddard ....... Hawks, F. T., & Houck, S., 

Land . .... .. ...... . 
... .... Pico Mine .............. . . . 
.... ... Smith Mine ............ . 
. . . . . . . J:vlurphy, L. T., Mine No. 1 .. 
... ... . Murphy, L. '1'., Mine No. 2 .. 
. . . . . . . Purcell, H. D ., La.nd . 
....... Wilhelm, John, Land .. .... . . 
. . . . . . . Leora Land ... .. ........ . 
. . . . . . . Murphy, Mine No. 3 .. .... . 
....... Burge, Wm., Land . ..... ... . 

..... Reported .... . . .. ......... . 
Carter .......... Reported ................. . 

. . . . . . . . . . Reported (Carter Co. Milling 
& :Mere. Co ........ . 

. . . • . . . . . . Reported (Carter Co. M illing 
& :Mere. Co ........... . 

. . . . . . . . . . Reported (Carter Co. Milling 
& More. Co . . . ......... . . 

. . . . . . . . . . Reported (Carter Co. Milling 
& :Ylere. Co .. . ... . ...... . 

Twp. 
27 N. 
27 N . 
27 N . 
27N. 
27 N. 
27N. 
27N. 
27N. 
27 N. 
27N . 
27N. 
27N. 
27 N. 
27 N. 
27 N. 
27 N. 
27N . 
27N. 
27 N . 
27N. 
27N. 
27 N . 
27N. 
27 N. 
27N. 
27 N. 

27N. 
27N. 
27N. 
27N. 
27 N. 
27N. 
27N. 
27N. 
27N. 
27N. 
27N. 
27 N. 

27N. 

27~. 
27N. 
27N. 
27 N. 
27N. 
27N. 

27 N. 
27 N . 
27 N. 
27 N. 
27N. 
27 N . 
27N. 
27 N . 
27 N. 
27 N. 
27 N. 
27 N . 

2 7 N. 

27 N. 

27N . 

27 N. 

R. 
6E. 
OE. 
6E. 
6 l<J. 
6 E . 
6 .E. 
OE . 
6E. 
OE. 
6E. 
6E. 
6 F~. 
OE. 
6E. 
OE. 
6 E. 
OE. 
6E. 
6 E. 
OE. 
6E. 
OE. 
OE. 
6E. 
OE. 
6E. 

6E. 
OE. 
7E. 
7 E . 
7 E. 
7E . 
7E. 
7E. 
7E . 
7E. 
7 E . 
7 p;, 

7 E. 

7E. 
7 E . 
7 E. 
7 E . 
7 E . 
SE. 

SE. 
SE. 
SE . 
SE. 
SE. 
SE. 
SE . 
9E. 
9E. 
9 E. 

10 E. 
2W. 

2W . 

2W. 

2W. 

2W. 

Sec. 
7 

14 
17 
18 
18 
]!) 

19 
10 
19 
19 
20 
20 
21 
21 
23 
23 
24 
25 
25 
25 
25 
26 
29 
31 
35 
36 

36 
36 

3 
6 
6 
6 
6 
9 

10 
10 
13 
14 

{
15 
16 
16 
19 
24 
30 
35 

6 

25 
26 
33 
34 

411 

Fractional. 

N. E. t, 

$. t Lot 2. S. W . t. 
N . E. t. N. E. t. 

N. E. t, N . E. i. 
N. t Lot 1, N. W. t. 
S. ! Lot 1, N. W. t. 
s. ! Lot 2, N. W. t. 
N. W. t, S. W . t . 
N. E. L S. W. t-
s. "\Y. t. N. E. t. 

Lot 2, N. W . t . 
N . E. t. S. E. t. 
S. "\Y. t-
N. W. t. 
N. W. L S. R. t. 
S. E. i, S. E. t. 
W. !, N. E. t . 
S. W. }, N. l<~. t. 
N. E. t, N. W . t. 
N. E. t. S . E. t. 
S. E. t-
N . E. t, N. \V. t-

N. )1~. t. N. E. t­
N. ~. N. W. t. 
s. w . t . 
$. E. t. 
S. E. } . 
W. t Lot 1. N. W. t. 
W. ! Lot l, S. E. t. 
N. E. t . 
s. w. t. 
N. !, 

Center. 
w. t . 
E. !, 
E. !-
S. B. t. 

N. W . t, S. W. f. 

E. t. cenwr of. 

N. E. t . 
N. E. t. 
N. W. t. 

34 N. E. t . 
36 
36 N. W. t . 

l and 2 . 
8 

17 
5 N. W. i, 
4 S. W. t. N. W . t. 

5 s. E. i, N. E. t. 

6 s. w. t . 

7 s. w. t, s. w. *· 
16 $. E. t , N. W . t. 



412 'rHE IRON ORES. 

County. Name of .Mine or Owner. 
Carter. . . Reported (Carter Co. Milling 

& Mere. Co ..... . 
. . . . Snyder .Mine ... .. .. ... . 

. . .Reported (Snyder, J. B.) . ... 
Shannon . .. . . ... Willis, J. R., Mine .... . 

. . . . . . . . Hearst, James, Mine ....... . 
. . . Reported (Collins, G. W .) . . . 

. . . . . . . Reported (S. Mo. Land C<J.). 
. . . . . . . . Reported (Livesay Land) . . .. 
. . . . . . . . Reported (Ozark L. & L. Co.) 

. . . . Iron Hill :Mine ............ . 
. . . . . . Reported (Thomas, Wm.) .. . 

. . . . . . . . Reported (Gov. La.nd) ..... . 
. . Bryson, A. L., Bank ....... . 

. . . . . . . Reported ..... . ...... . 
. . . . . . . . Reported (Knight. S. II.) . .. . 
. . . . . . . . Repoi·ted (Butler, D.) ...... . 

. . Cutler Land . ......... .. .. . 
. . . . . . . . Reported . ....... . ...... . . . 

. . . . . . . Reported (Gov. Land) .... . . 
Howell .. ....... Godsey, D., Land ..... . .. . . 
Douglas . .. ..... MoCrary, R.R., Land .. . 

. . . . . . Woods, D.S., Land .... . 
. . . . . . . . Reported ................. . 

. . . . . Basher Land ..... . 
Christian ..... . . Angus. ·rhomas. Mino . ..... . 

. . . . . . . Frisco Mine ....... . 
. . . . . . . Arnt Mine . . . ............. . 

Reynolds . .. . .. . Reported (Lone Star Mine) .. 
,vaync ...... . .. Coda.r Bay .Mine ... . . . 

. . . . . . . . . Reported ..... .. .......... . 
. . . . . Early, James. Bank .. . 

. . . . Reported .......... . .... . . . 
. . . . . . . . . Reported ..... .. .......... . 

.... Reported ............ . .... . 
. . . . . . . . . Rubottom, L., Land .... . .. . 
......... Dalton, ;.\,!rs. N. 'l' ., Land .. . 
.. ... .... Reported ................. . 
. . . . . . . . . Clubb Mine ...... . 

. . .. Sutton, l\ll'arcus, M ine ...... . 
. . . . . . . . . Alley, P. B., Mine ..... .. .. . 

. . . . . . Reported ........ .. . .. . 
. ... ..... Bingham Mine ....... . .... . 
. . . . . . . . . Hilda M ine ..... ... ....... . 
. . . . . . . . . Switchback Mine ....... • .. . 

. . . . Reported .......... . ... .. . . 
. . . . . . . . . Wooden Shoe Mine ........ . 

. ..... King Mine ............... . 
... . .... . Sawyer Mine . .... . 
.... • .... Harness and Lundy Mine .. . . 
. . . . . . . . . Reported (Mason & Clarkson) 

. . ..... St. F rancois Mine .... 
. . . . . . . . . Reported (ffolladay, H. N.). 
. • . . . . . . . Reported .......... . ...... . 

. . . . . ,vannuck, ,vm., Land .. .. . . 
. . . . . . . . . Sneathen & Co., Land No. 1. 
. • . . . . . . . Bennett-Smith Mine ....... . 

. . . . . . . Folsom, Alex., Laud .. . .... . 
. . . . . . . . . Berry, Wm., Land No. 1 .. . . 
......... Berry, Wm., Land No. 2 ... . 

. . . . . Johnson, Lewis, Bank . ..... . 
. . . . . . . . . Sneathen & Co., Land No. 3. 

. . . . Tower, Geo. F., Land .. . 
. . . . . . . Atkins Estate Land ........ . 

. . . . . Sneathen & Co., Land );to. 2. 
.... . .... Reported ........ . ........ . 

. . . . . . . . . Reported ..... .. ........ . .. . 

Twp. 

27 );f. 
27 N. 
27 N . 
27 N. 
27N . 
27 N. 
27 N . 
27 N. 
27N. 
27 N . 
27 N. 
27 N. 
27 N . 
27N. 
27 N. 
27 N. 
27 N. 
27 N. 
27N. 
27N. 
27 N. 
27N. 
27 N. 
27 N. 
27N . 
27 N. 
27 N. 
28N. 
28 N. 
28N . 
28 N . 
28 N. 
28N . 
28N. 
28 N. 
28N. 
28N. 
28 N . 
28N. 
28N . 
28 N . 
28N. 
28 N . 
28N . 
28 N . 
28 N. 
28N. 
28N. 
28 N. 
28N . 
28N. 
28 N . 
28N. 
28N. 
28N. 
28N. 
28 N. 
28 N. 
28N. 
28N. 
28 N. 
28N. 
28 N . 
28N. 
28 N. 

28 N . 

R. 

2W. 
2W. 
2W. 
3W . 
3W. 
3W . 
4 ·w. 
4W . 
4W. 
5W. 
5W . 
5 ,v . 
5W. 
5W . 
5 'Vlr. 
5W. 
5W. 
GW . 
6W. 
9W. 

11 w. 
12W . 
12W. 
15W. 
23 w. 
24 ,v., 
2·1W . 
1 E. 
3 )!;. 
4E . 
4 E. 
4E . 
4 E. 
5 E . 
5 E. 
5 E. 
51,;. 
5 E. 
5 E. 
5 E . 
5E. 
5 E. 
5 E. 
5 E. 
5E . 
5E. 
5 E. 
5 E. 
5E. 
5E. 
6E . 
6 E. 
6E. 
6E . 
6E. 
6 E . 
6E . 
6 E. 
6 E. 
6E. 
6E. 
6E . 
6 E. 
6E. 
6 E. 

6 E. 

Sec. Fractional. 

17 N.E.t . 
22 s. ~ . 
34 W . t. N. W. t. 

9 N. E. t. S. E. t. 
16 N. E. t. S . W. t. 
27 N. E. t. N. W. t. 
4 s. t. 

28 N. W. t, S. W. t. 
34 w. ; . 
14 N. E. l, S. W. t. 
15 S. W. t. 
19 S. W. t, S. W . t. 
22 N. E. t. N. E. t. 
24 S. E. t. N . F.. t. 
27 S. W. t. N. E. t . 
28 N . ! . 
33 N. t. N. E. t. S.W.t . 
19 S. t Lot 2, N. W. t. 
24 S. E. t. S. E. t. 
26 
14 W. t N. W. t . 
27 $. W. t. 
34 E. + . 
29 S. E. t. S. W. t . 
18 E. !, S. W. t. 
4 Center. 

24 S. E. t. S. E. t. 
2 s. w. t. 

14 and 23.· 
1 s. w. t. 
6 S. E. }. 

18 
19 
6 N. E. t. 

10 
11 
15 
23 
23 
23 
26 
27 
28 
28 
30 
33 
34 
34 
34 
35 

N. W. t. N. W. t. 
N. E. t. 
E. t. S. E . t . 

s. t. $. w. t . 
s. w. t. 
N. E. i, S. W. t. 

E. !, S. E . t. 
W. t. S. W. t. 
N. !, N. W. t. 
N. E. t, N. W. t. 

5 W. t Lot 1, N. F~. t. 
5 s. w. t. 
6 s. w. t. 
8 N. E. t, S. E. t . 
8 $. W. t . 
8 w. i, ),T. E. t. 

10 and 11 Oine between). 
15 
15 S. W. t . 
15 N, E. t. S. W. t . 
15 and 22 (line between) . 
16 S. E. t. 
19 N. W. t . 
22 
27 

27 

S. W. t. S. W. t and 
N. W. t. S. E. t. 

N . t. S. W. t. 



GBOGJ'L\P1IIC 1:1\DEX. 

County. Name of Mine or Owner. 
Wayne .... . . . . . . Tines, F .• Bank ....... . .... . 

. . . . . . . . . Reported (Bennett , Perry) .. . 
Bollinger .... ... Dondore, L. T., Land . .. . .. . 

. . . . . . . Reported ............ . .. . 
Carter .... ..... . Reported (Abbott, )1.) . . . . . . 
Shannon ........ Reported (Deweese, J. N .) .. . 

. . . . . . . . Reported ...... . ... . .. .. .. . 
. . . . . . . . Reported (Munsell, L. L.) .. . 
. . . . . . . . Report,ed (Munsell, L. L.) .. . 
. . . . . . . . Dean, J. H., Land . ... ... . . . 
. . . . . . . . Embree Land ... . . . ... . ... . 
• . . . . . . . Government Land No. 5 . .. . 

. . Gover nment Land .. .. .. . .. . 
Texas ... .. . . . .. Reported ....... . ....... . . . 

. . . . . . R eported .. . ..... ......... . 

. . . . . . Smalley, H. H., Land . .. . .. . 
Greene . . . .. . ... Studley, Jos., Mine .. . .. .. . . 

. . . . . . . . . Bayliss Land .......... ... . . 

. . . . . . . . . Jackson, Goo., Bank ....... . 

. . . . . . . . Jackson, Jno., Mine ....... . 
R eynolds ....... Evans, A. J., Land ........ . 

. . . . . . . Evans-Johnson Land .. . ... . . 
. . . . . . . ~o. Lum. & Min. Co., Land 

No. 1 .. . ...... . ........ . 
Wayne .. . .. . ... Boar Mt. Bank .. ... .... .. . 

. . . . . . . . . Anderson , N. M., Mine ... . . 

. . . . . . . . . Anderson, N. M., Bank ... . . 

. . . Repor ted .......... . ... . 

. . . . . . . . . Daniel ).1'fne ... . .. . 
. . . . . . . . . Guest, ,v. S., Bank . . . .. . .. . 

. . . Guest, W. S., Land .. .. . . .. . 
. . . . . . . . C farl'8 Mountain ..... . ... . . 

. . . . . . . . . Cheeney Bank ..... .. .. . . . . 

. . . . . . . . . R eported ... . . . .. . .. . 
. . . . . . . . Reported . ..... . .. ... . .. . . . 

. . . . Jennie Mine .. . . . . . 
. . . . . . . . . Reported (Cross, Wilson) ... . 

. . . . . . . . . White, R., Mino .. .. .... . . . . 

. . . . . . . . . Talley, .J. H., Land . .. . .. .. . 

. . . . . . . . . Myers )1inc ... . .. ..... . . . . 
. . . . . . . . Whi te, W. , Mine ... . 

. . . . . . . . . Sneathen Co., Land No. 4 . • . 
. . Reported (Cross, Wflson) .. . . 

. . . . . . . . . Burton Mine ..... . .. ... .. . . 
. . . . Zippy, John, :Mine ..... . . 

. . . . . . . . . Haggard Land .. ... .. .. ... . 
. . White, W. E., Land . . ... ... . 

. . . . . . . . . Twidwell Bank . . . . ........ . 

• . . . . . . . . Reported . .......... . 
. .. ..... . Reported ... .. .. .•. . ... . . .. 
.. .... .. . Speers 1'1t . . .. .. . .. . .. . . .. . 
. .. . ..... Higgins Mine .... . . . . .... . . 
. . . . . .. .. Lambert Mine .. . .. ..... .. . 
. . . . . . ... Reported (SnMthen Estate) . 
.. .. .... . :"\,[cl(enzie No. l Bank .. 
. .. . ... . . )foKenzio, Bank No. 2 ..... 
. .. . . .... ,vayne Iron & L11mber Co., 

Land No. 1. .. . .. . ... . .. . 
. . . . . . . . . Lilly Hollow Mine . . . . ... .. . 

. Long & Colby Bank. 
. . . . . . . . . Darl{er Bani{. 

Twp. 

28 N. 
28N . 
28N. 
28 N. 
28 N. 
28 N. 
28N. 
28N. 
28N. 
28N. 
28N. 
28 N. 
28 N. 
28N. 
28N . 
28N . 
28N. 
28N. 

28 N. 

28N. 
29N. 
29 N . 

29 N. 
29 N. 
29N . 
29N. 

29 N. 

29N. 
29N. 
29 N. 
29 N. 
29 N. 
29 N. 
29 N. 
29 N. 
29 N. 

29 N. 

29 N. 
29 N. 
29 N. 
29 N. 
29N. 
29N. 
29 N. 
29N. 
29 N. 

29 N . 

29 N. 
29 N. 
29N. 
29N. 
29 N. 
29N. 
29 N. 
29 N. 

29 N. 
29 N. 
29N. 
29 N . 

R. 
7 E. 
7E. 
SE. 
SE. 
2W. 
3W. 
3W. 
3W. 
aw. 
3W. 
4W. 
4W. 
4W . 
7W. 

11 W. 
11 w. 
23 W. 
23W. 

24W . 

24W. 
1 E. 
1 E . 

1 E. 
3E. 
3 E. 
3E. 

3 E. 

3 E. 
3 E. 
3 E. 
4E . 
4 E . 
4 E . 
5E . 
6 E . 
6E. 

6 E. 

6E . 
6 E . 
6 E . 
6E . 
6 E . 
6E . 
6 E . 
6E . 
6E. 

6E. 

6 E. 
7 E. 
7E. 
7 E. 
7E. 
7 E. 
7 E. 
7 E. 

7 E. 
7 E . 
7 E. 
7 E. 

413 

S ec. Fractional. 
28 N. W. t. 
30 

7, 8 , 17 and 18. 
17 N . W. t. N. W. t . 
31 S. E . t, S. E. t. 

6 S. W. t. N. E. t. 
7 N. E. t, S. W. t . 

17 N. t. N. E . t . 
22 $. W. t. N. E. t . 
30 S. t Lot 2, N. W. t . 
12 N. W. t. N. W. t . 
24 $. E. t. N. E. t . 
25 S. E . t , N. E. t. 
36 
18 N. E. t and S. E. t. 
36 

4 S . E. t. 
16 w. t. s. w. t . 
11 { N. E. t. S. E. t. 

S. W. t, S. E. t. 
12 N. W. t. S. E. t . 
8 S. E. t. S. W. t. 
8 N. W. t, S . E . t . 

12 s. t. 
2 N. W. t. 
2 
3 S. W. t . 

r
w. t Lot 1, N. E. t. 
N. E. h N. W. t. 

4 ls. E. t . 
S. t. S. E. t and 
s . t . s . w. t . 

25 s. E. t . 
35 N. E. t . 
36 N. E. t. 

5 W. t. S. E. t. 
21 N . E. t. S. E. t. 
25 S. E. t. 
31 S. E. t. 

5 s. w. t. 
16 S. E. t. S. W. t . 
19 { N. E. t. S . W. t . 

N. W. t. S. E. t . 
20 S. W. t, N. E. t. 
20 E. t, S. E . t. 
26 S. ! , N . W. t. 
21 S. W. t. N. W. t. 
21 S. E. t . N . W. t. 
21 W . t. S. W. t. 
27 N. W. t. S. W. t. 
28 s. w. t. s. w. t. 
29 N. W. t , S. E. t. 

30 { N· E. t. S. W. t. 
N. W. t. S. E. t . 

32 
2 
3 
5 
5 
7 
7 
7 

8 
9 

18 
31 

W. i Lot 2, N . W. t. 
W. t Lot 2, N. W. t. 
S. W. t, S. E. t. 
N. W. t. S. W. t. 
$. W. t. S. E. t. 
N. E. i, S. E. t. 
S. W . t. N. E. t. 

N. E. t. N. W. t. 
S. W. t . S. E. t. 
N. W. t, N. E. t. 
S. W. t. N . E. t. 



414 TIIE IROX ORES. 

County. Name of l\[ine or Owner. 
Bollinger ....... Reported ........ . ... ... . 

..... .. Howell. J. C .. Land . ..... . 

....... Reported (Wells, Sarah) .... . 

.. . .... Reported (Wells, Sarah) .... . 

....... Reported ................. . 

.. . .... Reported ............... . . . 

....... Reported ............... . . . 

....... Reported ........ . 

.. • .... Reported (Cato, Poter) ..... . 

.. . .... Reported ................ .. . 

....... Shell, T. W., Bank ...... • .. 

....... Revelle Bank ........... . 
... Heported ................. . 

.. . .... Reported ................. . 
... Reported (Golden. Peter) ... . 

....... Reported (Davis, A .) ...... . 
. . . Lemon. Thompson, Land ... . 

. . . . . . . llolllnger, B. H., Land ..... . 

.. . .... Reported ............ . 

. . • . . . . Reported (Pioneer C. Co.) .. . 
. . . . . . . Boyer. A. F., Land ........ . 
.. . .... Reported (Sarah Wells) ... . . 
. . . . . . . Reported (Carelton, A. T.) .. 
. . . . . . . Reported (Harris, S. E.) ..... 

Shannon ........ Tripp, G. ·w .. Land .. 
........ Reported (Carson & .James) .. 
...... . . Chilton Ban le ..•.....••..•• 
. . . . . . . . "'est Eminence Dank ...... . 
. ..... .. Reported (l\lo. Lum. & l\Iin. 

Co.) ........... . 
. . . J\·lo. J,um. & Min. Co. No. 15. 

........ Reported ........ . .. .. .... . 
Texas .... . ..... Government Land No. 6 ... . 
G reono . . ....... Welsh Land ... . ...... . ... . 

......... Noble Land ............... . 
....... Holm, J. A., Mine ..... . 

Reynolds ...... . J\'lo. Lum. & Min. Co .. Limd 
No. 2 ....... . 

. . . . . . . Laclede Lumber Co. Land .. . 
Iron ........... Reported ......... .... .... . 

. . . . . . . . . . . Graves, E. '\V .... . 
'\Vayn.e . . . . ..... Yancy :11'ountain Dank . .... . 

........ Kister Bank ... 
. . . Kinkad. Thomits. Land ... . . 

. . ..... .. Kelly, Thomas, Land ...... . 
Bollinger ....... l\Iyers, W. C .• Bank ....... . 

....... Reported ........ . .. . 

....... Reported . . ....... .. .. . ... . 

... .. .. Reported (Eaker, G. 8.) . 

. . . . . . . Hahn. J .• Mino ..... . ...... . 

....... Lutes (Jesse) Bank. 

....... Reported ................. . 

.. .. ... Reported ................. . 

....... Glenn Emma Mine ... . 

....... :McGregor. H.P., Dank .... . 

....... Murdock Bank ........ .. .. . 
. . • . . . . Reported ..... . 
. . . . . . . Lutes, Eli. Bank .......... . 
....... Gaines, Wm. E .• Land ..... . 
. . . . . . . Reported (1! yers, J. W.) . .. . 
..... .. Reported (Levering. F. R.) .. 
• . ..... Critts, G. W., Land . ....... . 
. . . . . . . Reported (Lutes, John) .... . 
• ...... Reported ................. . 

. . . . Reported ........... . 
....... Reported ............... . . . 

Capo Girardeau .. Reported . . ......... . 
Reynolds ....... Sutton. J. L., Lan.cl. 

Twp. 

29 N. 
29 N. 
29 N. 
29 :-,;;_ 
29N. 
29 N. 
29N. 
29N. 
29 :-. 
29 N. 
29 N. 
29N. 
29N. 
29N. 
29 N. 
29N. 
29 N . 
29N. 
29N. 
29 N . 
29N. 
29N. 
29 N . 
29 ·N . 
29N. 
29N'. 
29 N. 
29 N . 

29 N". 
29 N. 
29 N. 
29N. 
29 N. 
29N. 
29N. 

30N. 
30N. 
30 N. 
30)< . 
30N. 
30 N. 
30 N. 
30N. 
30N. 
30 N . 
30 N. 
30N. 
30 N. 
30N. 
30N. 
30 N. 
30 N. 
30N. 
30 N. 
30N. 
30N. 
30N. 
30 N . 
30N. 
30N. 
30N. 
30 N. 
30 N. 
30 N. 
30 N. 
30 N . 

R. 
SE. 
8 E. 
9E. 
9E. 
9 E. 
9 F,. 

9 E. 
9 E. 
9 E. 
9E. 
9E. 
9E. 
9E. 
9 E. 
9K 
9E. 
9E . 
9 E. 
9 E. 
9 I<: • 
9 E. 
9E. 
9 E . 
9E. 
3\V. 
4W. 
4W. 
4W. 

5W. 
5 \Y. 
5W. 
9\V. 

23\V. 
24\V. 
24W. 

1 E. 
2E . 
3 E. 
3 E. 
4E. 
4 E. 
5 E. 
5 E. 
SE. 
9 E. 
9 E. 
9 E . 
9E. 
9E. 
9 E. 
9E. 
91<:. 
9 E. 
9 E. 
9 E. 
9 E . 
9 E. 
9 E. 
9E. 
9E . 

lOE. 
10 E. 
JO F:. 
10 E. 
12E. 

1 w. 

Sec. 
25 
26 

1 
1 
1 
2 
2 
2 
3 
9 

10 
10 
21 
23 
27 
28 
30 
3t 
31 
34 
34 
35 
35 
35 
31 
)5 
27 
34 

3 
9 

10 
6 
6 
1 

26 

34 
19 
2 

10 
35 
35 
13 
24 
32 

l 
2 

10 
11 
11 
12 
13 
16 
16 
16 
18 
25 
35 
35 
35 
36 

7 
7 

16 
17 
10 
3<l 

Fractional. 
N. W. t. N. W. t. 
N. W. t, N. K t. 
N'. W. t, N. W. t. 
N. E. t. N. E. t. 
$. E . t. N. W. t. 
N. W. t. N. E. t. 
N. W. t. 
N. E. t. N. E. t. 
S. W. t. N . l!:. t. 
E. !, S. E. t. 
N. E. i. S. E. t. 
N. E. t, S. W. t. 
N. W. t S. E. t. 

S. W. l, S. W. t. 
S. E. t. N. E. t. 
S. t Lot 3. 
S. K t. N. E. t. 
S. W. t. N. W. t. 
S. W. t. S. E. t. 
S. E. t N. W. t. 
N. W. t. S. K t. 
S. E. t. N. E. t. 
S. E. t. S. E. t. 
N. E. t. S. E. t. 
S. E. t. 
N. E. t. N . W. t. 
N.W. t. 

W. }, S . W. } . 
S . Kt. N. W. t . 
s. t. $. w. t. 
E. l Lot a. N. W. 
N. t. N. W. t. 
S. t, N. E. t. 
~. }. 

s. {. 

S. E. t. 8. E. \. 
S. E. t. N. 1<:. t . 
N. W. t. X. E. t. 
N. E. i, N. W. t. 
$. W . t. S. 1<:. t . 
W. t. X. E. t. 
S. E. l, N. E. 

N. W. t . 
E. t. 
N. E. t, S. W. t . 
N. E. i. N. W. t. 

N . E . t. 't\. W. t. 
S. W. t. N . W. }. 
S. E. t. N. W. t. 
N . Kt, N. Kt . 
S. W. t. S. E. t. 
N. W. t, S. E. t. 
N. E. t. S . W. t . 
S, E. l. S. E. t. 
s. w. t. s. w. t . 

S. E . t. 
N. W. t . 
N.W. ~-
N. J;";. t. 
s. w. t. 



GF,,OGRAPHIC INDEX. 

County. Name of 1\1ine or Owner. 
Shannon . . ...... PiaU, Sam ................ . 

. ... Mo. Lum. & Min. Co. -:-Jo. 34. 
. ... .... :\'lo. Lum. & Min. Co. No. 33. 
. . . • . . . . Mo. Lum. & M in. Co. )lo. 32. 

Texas .......... Smith, N. W., Land .... . 
. . . . . . . .. l•'leld Bank ........... . 
.......... Sutton, T. G ., Land .... ... . 
..... • .... Duke, M . E., Land ........ . 

Greene ......... Pollack, C., Mino .. . ... . ... . 
.... . ... . Jennings, R . H ., Bani<. .. . 
. . . . . . . . . Clutter. J. W. , Mine ....... . 

Dade. . . ... Compton, G. A .• Mine ... . 
Reynolds ....... Brooks, Wm., Land ... . 
Madison .... . ... Reported ................. . 

. . . . . . . . Reported ........ . 
BolUnger. . .. . Gilmore Mine ............. . 

. . . . . . . Whitener, G. C.,'Mine .. . 
. . . . . . . Richards, P., Mine ....... . 
. . . . . . . Rogers Bank . .......... . 
. . . . . . . Rhodes Bank . . .. . 
. . . . . . . Robbins, Jvronroe. Bank. 
....... Reported (McGregor) ..... 
. . . . . . . Reported .......... . 
....... Tibbs Bank ..... .... .. .. .. . 
. . . . . . . Baker Bank ......... . 
....... Turkey Hill 13anlc . . .... .. . 
. . . . . . . Caldwell. J . G., Bank ...... . 
. . . . . . . Reported ...... . ... .. . 

Cape Girardeau . . Reported ................. . 
Shannon ........ Reported (Biser, C . T.) . 

. . . . .... Keported (Carson & .Ta.mes) . . 
... Reported (Woodside, L. B.) . . 

. . . . . . . . Reported ....... . 
... Hurt, Samuel, Bank ... 

. . . . . . . . Chrisco. Daniel, Bimk .. 
. . . . . . . . Grandin Bank . . .. 

. .. ."Woodside-Chrisco Battle . .. . 
....... . Reported ............ . 
. . . . . . . . Reported .. . .............. . 
. . . . . . . . Carr Land ......... .' ... . 
. . . . . . . . Reported ... . .. . .. . 
. . . . . . . . Reported (Organ & Swinney) 
. ....... Reported (Organ & Swinr1ey) 
........ Reported ....... .. ...... . 
. . . . . . . . Reported (Mo. Furnace Co.). 
. . . .. . .. Reported (Seay, A. J.) .... . 

'l.'exas. . . Reported (Zieg ler, B.). 
. . . . . Rodgers Mill Land ...... . . . 

Reynolds. . . . . Collins, E ., Land No. 1 . 
....... Repor ted ................. . 
. . . . . . . Kipp Land ... . . 

. . . . . . Collins, E., La.nd No. 2 ..... 
Madison ........ J:Vfathews Mt. Bank . 
Bollinger . .. .... Shrum Bank. 

. . . . . . . Fox, Daniel , Bank ....... . .. . 

. . . . . . . Lux, John, Bank ....... . 
.. Pavlich, Joseph, Bank . 

Cape Girardeau .. ,veiss. George, Ba.nk . ...... . 
Reynolds ....... Rod Ore Bank .... . 
Dent .. .. ...... Slater Bank ...... .... .. .. . . 

" ..... .. .. . Red Hill Mino .... .. . 
. . Bunker Bank. 

" . • ........ Swinney, I. N .. Land ... . .. . 
. . Reported .... . .. . 

. . . Sligo Land ....... . 
" .. . .. .. ... Repor ted . ....... .... ... . . 

.. . Reported. . ... .. . . .. • . 
P olk ... . . . . . .. . Reported . 

Twp. 
30N. 
30N. 
30N. 
30N. 
30N. 
30N. 
30N. 
30N. 
30N. 
30 N . 
30N. 
30N. 
31 N. 
3 1 N. 
31 N. 
31 N. 
31 N . 
31 N. 
31 N. 
31 N. 
31 N. 
31 N . 
31 N. 
31 N. 
31 x. 
31 N. 
31 N. 
31 N . 
31 N. 
3 1 N. 
31 N. 
31 N. 
3 1 N . 
31 N. 
31 N. 
31 N . 
31 N. 
31 N . 
31 N. 
31 N. 
31 N . 
31 )/. 
3 1 N. 
31 N. 
31 N. 
31 N . 
31 N. 
31 N . 
32 N. 
32 N. 
32N. 
32 N. 
32 N. 
:12 N. 
32 N. 
32 'J\T. 
32 N. 
32N. 
32 N. 
32N. 
32N. 
32 N . 
32N. 
32N . 
32 N . 
32 N . 
32N. 
32N. 

R. 
4W. 
5W. 
5 Vi'. 
6W. 
9W. 
9W. 
9W. 

lOW. 
23 w. 
23W. 
23W. 
25W. 

1 E. 
5 1~ . 
7 E. 
SE. 
8 E. 
SE. 
8E. 
SE. 
9E. 
!) }<;. 

10 E . 
10 E. 
10 E . 
10 E. 
lOK 
10 E. 
13 F.. 
3W. 
3W. 
3W. 

4 " ' · 4W . 
4W. 

4 "'· 4W. 
4·w. 
4W . 
4W. 

4 " ' · 5W. 
5W. 
6W. 
6W. 
6W. 
9W. 
9W. 
2E. 
2 E . 
2E. 
2E. 
6 E. 
SE. 
81':. 
SE. 
8 E. 

13 E. 
2W. 
3W. 
3W. 
3W. 
3W. 
4W. 
6W. 
6W. 
6 V{. 

24W. 

Sec. 
5 
5 

32 
34 

4 
11 
14 

1 
4 
9 

23 
35 

6 
36 
29 

1 
2 
2 

11 
14 
10 
29 

2 
29 
:H 
32 
32 
32 
10 
8 
9 

15 
7 

17 
17 
19 
2L 
24 
27 
31 
34 
22 
34 

9 
13 
16 
14 
23 

4 
5 
5 
s 
3 

11 
23 
24 
26 
10 
20 

3 
3 

24 
33 

6 
23 
30 
32 
27 

415 

Fract'ional. 
N. W. t. N. W . t. 
s. w. t. 
s. w. t. s. w. t . 
N. E. t. S. W. t . 
S. E. t, S . ,Y. f. 

S. t. N. E. t. 

S. E. t. S. E . t. 
N. W. l, N. E. t. 
N. E . t. 

Lot 2. 
S. E. t. S. E t. 

S . E . t. N. W t. 
N. W. t. S. W. t . 
N. E. t. S. W. t . 
N. E. t. S. W. t . 
s. w. *· s. w. t . 
N. W. t N. E. i . 
N. W. t. 
N . E. t . 
s. w. t. 
N. W. h S. E. t. 
N. W. t . 
s. w . t. s. w . t . 
N. E. t. 
N. W. t. 
N . E. t. 
N. W. }. 
s. !. 

N. ?, N. ·w. t. 
s. w. t. 
s. w. *· 
N. W. t. 
N . t. 
N. W. t. 
E. !, N. E. t. 
s. t . 
N . t. 
s. t. 
N. W. t. 
S. E. t. N . W. } . 

N. E. t. N. W. t. 
N . W. t. N . E. t . 
s. w. t. s. w. {. 
N. W. t . 
S. E. t. N. E . t . 
N. E. 1, N. E . t . 
S. E. t. N . W. t. 
N. W. t. S. E. t. 
N. W. t. S. E. t . 
s. w. t. s. w t . 
s. w. t. s. w . t . 
N . E. }. 
N. E. t. 
$. W. t. N. W. t . 
s. i• 
N. E. t. 
S. E. t, S. E. t. 
N. E. t . 
S. E. t. 
N. E. t. S. E. t. 
S. E. t, S. E. t. 
s. :E. t. 



416 THE IRON ORES. 

County. Name of Mine or Owner. 
Polk. . . . . . . . . Renney Land ... . . .... .. .. . 
Iron ........... Russell :Mt .............. . . 

. . . . Shut-in-Mine ....... . ... . . . 

. . . . Lewis Mt ..... . .. . ....... . 

. . . . Cuthbertson's Hill . . . .. ... . . 
Madison ........ Reported ............... . 

. . . . . . . Reported .............. . 
. . . . . . . . Parkin,])'. J., Bank ........ . 
. . . . . . . . Foster Mine .............. . 
. . . . . . . . Valle Bank ............. . 

. . . . . . . C lay, H.. Mine ........... . . 
. . . . . . . . Ford Mine ..... . 
. . . . . . . . Forsyth, P. J., Bank .... 

. . . Mine LaMotte Bank No. 2 .. 
Perry. . . . . . ... Gerlor, Frederick, Bank .. .. . 
Cape Girardeau .. Sburbern & Burden Laud ... . 
Perry . ......... Reported ........... . 
Reynolds .. . ... . Reported ................ . 
Dent ........... Nova Scotia Mine ... . ... . 

" ........... Riverside-Zegler Mine ... . 

" . . . ........ Stevens & Woodside Mine . 

. . . Rcportod (Grogan Land) . 
" ... ...... .. J a ml son :Vflne ..... . 
" ........... Kerr Bank .... . .. . ....... . 

Polk . . . . ... . ... Akard, J.P., Land ..... . 
Iron ........ .. . Reported. . . . . . . . .. . . .. . 

. . . . . Cedar Hill Mine ........... . 
" ........... Pilot Knob .......... . 

. . .... Shepherd Mt .. 
St. Francois ..... Mine LaMotte Bank No. 1 .. 

Perry. . .. .. . .. Reported ................. . 
... Reported ........... . 

Iron ........... Reported ..... .. .. .... ... . . 
. . . Rogers Bank .. ... ......... . 

" ........... Burt Bank ...... . . 
. .. Reported ........ . .... ... . 

" ......... Reported ......... .. .. .. . . . 
. . . Red Point Land ... . 

Dent ... . ....... Howe l.\'lill Bank .......... . 
" .... . ... .. . Eddington Mine . . . 

. . . Hutchins Creek M ine .. . 
... . ... .. .. Norris Mine ...... .. .. .. .. . 

" .... . ... .. . Orchard Mine ..... ... . .. .. . 
.. . Hayes M ino .... . 

" ........... Pomeroy Mine ............ . 
. .. .... . FCrb'USOn Mine ......... , , .. 

" ... . .... ... Lenox Mine. . ..... .. .. .. . 
•· .. . .. ... ... Thomas Mine . . . 

. . . S immons Mt .. ... ...... . . . . 
•· .... . . .. .. . Preston :Mine ....... ... . .. . 

. . . . Clark Mine ... .. ...... . 
" ... . .. .. ... Causey Mine .... ... .. ... . . . 

Washing ion .... . Reported ....... ... . 
.. . . . Reported ......•...... . • ... 
. . . . . Reported ....... . . ........ . 
. . . . . Reported . . ... • . ...... ..... 
. . . . . Reported ..... . 

Iron. . ........ Repor~ed ............. . ... . 
Washington ..... Ad1\n1S Property ... . 

. . . . . Reported . . ......... . 
• . . . . Reported . . . . 

. . Prewitt Mountain ... .. .. . . 
. . ... Reported ........ .. .. .. . .. . 

Iron. . . . . . . . . Buford Mountain .. . ... . . .. . 
St. Frimcois . . . . . Iron Mountain ..... . 
Ste. Genevieve .. Reported ................. . 

Twp. 
32 N. 
33 N. 
33 N. 
33 N. 
33 N. 
33 N. 
33 N . 
33 N. 
33 N. 
33 N . 
33 N. 
33 N. 
33 N . 
33 N. 
33 N . 
33 N. 
33 N. 
33 N . 
33 N. 
33 N. 

33 N. 

33 N . 
33 N. 
33 N. 
33 N. 
34 N. 
34N . 
34 N. 
34N. 
34 N. 

34N. 
MN. 
34N. 
34N. 
34N. 
34 N. 
34 N. 
34 N. 
34 N. 
34 N. 
34 N. 
34 N. 
34 N. 
34:N. 
34N. 
34N. 
34N. 
34 N. 
34N. 
34N. 
34N. 
34 N. 
35 N. 
35 N. 
35N. 
35 N . 
35 N. 
35 N. 
35 N . 
35 N. 
35 N . 
35 N. 
35 N. 
35 N. 
35 N. 
35 N. 

R. 
24W. 
3 E . 
4E. 
4 E. 
4 E . 
6E. 
6E. 
7 E. 
7E. 
7E . 
7 E. 
7 E. 
7E . 
7 E. 

13 E. 
13 E. 
14 E. 

1 w. 
4W. 
5W. 

5W. 

5W. 
6W. 
6W. 

24. w. 
1 E. 
4E. 
4E. 
4 E. 
7E. 

13 E. 
14 E. 

1 w. 
1 w. 
1 w. 
1 W. 
2W. 
2W. 

3 '"'· aw. 
4W. 
5W. 
5W. 
5W. 
6W. 
6W. 
6W. 
6 'Vt' . 
6W. 
6W . 
7W. 
7W. 
1 E . 
1 E . 
1 E. 
1 E. 
1 E . 
1 E. 
2E. 
2E . 
2E. 
2E. 
3 E. 
3 E . 
4 E. 
SE. 

Sec. Fractional. 
35 N. "\Y. t, N . W. t. 

3 S. E. t. 
2 N. t . 
6 s. t. 

19 
6 Lot 3, N. W. t. 

34 W. 4, N. W. t . 
14 N. W. t. N. E. t . 
16 N. E. t. S. E. t. 
21 N. E. t, S. E. t. 
25 E. t, N. W. t . 
25 S. !, N. E. t . 
25 S. E. t. N. W. t. 
35 S. W. t. S. E. t. 

1 N . W. t. S. W. t. 
25 w. t. 

6 s. t. 
8 

26 N. E. t. S. E. t. 
2 

4 {E.!, S. W. t. N .W.t. 
E.t, N. W. t. S.W.t. 

18 S . W. t. S. W . t. 
1 s. w. t. 
4 W. !, N. W. t. 
5 S. W. t. N. E. t. 
7 and 15. 

19 s. w. t. 
29 W. t-
31 
17 Mine Lalvfotte 

Grant. 
36 
19 

1, 12 and 27 . 
2 
2 

34 
1 and 14 . 

14 and 15. 
9 

19 $. + . 
15 
12 S . E. t. N. E. }. 
19 
20 
10 
13 

N. W. t. 
N . E. t-
N. W. t, S. W. t. 

17 N. E. t. S. E. t. 
17 S. E. t N. E. t. 
24 W. ! . 
27 N. t. 
12 s. w. l, s. J.;, t. 
25 S . W. t. N . E. t. 

7 N. W. t, N . E. t. 
7 S. W. t. N . W. t-
7 s. w. t . 

17 N. W . t, N . W. t . 
18 N. W. t . .N. E. t. 
20 and 32. 
4 N. E. t-

13 
14 N. E. t. N. E. 1. 
16 
13 $. W. t. N. W. t. 
34 
31 

7 



GEOGR,\PI-IIC INDl~X. 

County. NamP of !\line or Owner. 

'Washington.. . . Reported ....... . 

Iron . . . ........ Reported .... . .. .. .. . 
Dent ....... . .. . Sligo Mino ..........•...... 

. . . Grover Mine .... 

" ........... Fitzwater Mine . ... ....... . 

" ........... Arnold Mine .... ....... ... . 
.. . .Blair Mine ................ . 

. . . . . Hawkins Mino ..... . 
.. . .. . .. .. . Reported (Graff-Blackwell) .. 

... Williams Mine .... .. .. .. .. . 
. . . . P lank Mine .. ... ... . 

. .. WatkltlS Mine ........ .. .. . 
Phelps. . . ... Horse Hollow Bank .. 

. . . . . . . . . Ozark Banlc. 
Dallas .......... Day, "'alter, Land ... . 

. . . . . . . . . . Booth, Henry, Land. 
Washington ..... Reported ................. . 

.. Reported .......... . 

. . D esloge Property ....... . 

.. N'icholson, ·w. E., Bank .... . 

. . Reported .......... . 
Crawford .. ..... Thompson l\Hne ........... . 

.. . Rees Mine .......... . 
. . . . . . . McGary Mine ..... . 

.... Hibler Land ....... . 
....... James ]1.-li ne .. . .... . 

... Vaughn, F. E., Bttnk .... ... . 
. . . . . . . Craig Mino ........ .... ... . 
....... Benton Creek '.\,line . ....... . 

Phelps ....... .. Kelley Mino No. a ... . 
. . . . ... . . . Stimson Mine .... . 

. Winkler Bank ...... . ... . .. . 
. Al'rican Mine .... . 
. Clark .Mine ...... . 

.. .. R eported (Chambers, J. A.) .. 

.... Clinton Mino .... . 

. . . . Srnit,h l\lllne .... . 
. Brady Mine ...... • ... ..... 

. . . Burns Mine ............... . 
. Lamb. J., Mino .... . 

. . . . . . . . . Hyer Mino ............... . 
.. Repor ted ( Railroad Land) . . . 

. . . . Kelley Mine No. 1. ........ . 

. . . . ~loscllo Mine No. 1 O ....... . 

.... Rep'Vcl (Moselle Land Xo. 2) 
. . Rep't.'d (Southgat,e Land) .. . 
.. Moselle :\-tine No. 1 ........ . 
.. See '.\,line ................. . 

. Little Piney No. 1 ...... . 

. Little Piney No. 2 ... ... • . 
Pulaski. ...... .. Rcport,ed ....... . 
Lacletle ... .... . . R eported .......... . 
Ste. Genevieve ... Reporter! ...... .. .. . .. .. .. . 

. . . Nacgor, Peter, Ban le.. 
Crawfoed ....... Cherry Valley Mine No. 1 . . . 

. . . Cherry Valley :Mine No. 2 .. . 
....... Marsh Mine. 

. Steelville No. 2 Bank ...... . 

. Peetz Bank .......... . . 

. Ferguson Mine ....... . . .. . . 
.. Buffum Mine., . ...... . , .. , 
. . Hart Mine. 

Phelps. . .. Maramec Mine . .. . ... . ... . . 

G-27 

Twp. 

35 N. 

35 N. 
35 N. 

35 N. 

35N. 

35N. 
35 N. 
35N. 
3.'iN. 
35 N. 
35 N. 
35 N. 
35 I'\'. 
:{5 N . 
35 N. 
35 N. 
36 N. 
36 N. 
3HN . 
36 N. 
36N. 
36 N. 
36 N. 
36 N. 
36 N. 
3HN. 
36 N. 
3HN. 
36 N. 
36 l\". 
3HN. 
36 N . 

36 "· 
36 N . 
36 :N. 
3HN. 
36 N. 
36 N . 
36 N . 
36N. 
36N . 
36 N. 
36 .N' . 
:~6 N. 
36 N. 
36N. 
36 N. 
36 N. 
3HN. 
36 N. 
36 N. 
36 X. 
37 N. 
37 N. 
37 N. 
37 :N. 
37 N. 
:HN. 
37N. 
37 N . 
37 N. 
37 N. 
37 N. 

R. 
1 W. 

1 w. 
4W. 

4W. 

4 ·w. 

5W. 
6W. 
6W. 
6W. 
6W. 
6 \V. 
7W. 
9W. 
9W. 

20W. 
20W. 

1 E. 
2 E. 
2E. 
2E . 
3 ),;, 
4 \Y. 
4\V . 
4W. 
4W. 
5W. 
5W. 
5W. 

5 "'· 6W. 
6W. 
6W. 
6W. 
6W. 
6W. 
6W. 
6W . 
6 -w. 
6W. 
6W. 
7 w. 
SW. 
SW. 
SW. 
SW. 
SW. 
SW. 
SW. 
9W. 
9W. 

11 W. 
14W. 

7 E . 
SE. 
3W. 
3W. 
4W . 
4W. 
4W. 
4W. 
4W. 
5 ,v . 
HW. 

Sec. 

U3 

35 
2 

{!i 
{34 

4 
9 

It 
12 
16 
33 
12 

t 
3 
l 
2 

21 
27 
30 
33 
16 
26 
27 
29 
34 
12 
13 
24 
32 

6 
JO 
1·1 
22 
23 
26 
26 
27 
27 
34 
;{5 
26 

1 
lS 
20 
20 
20 
2(; 

36 
2 

11 
30 
25 
12 
Jl 
4 
4 
5 
5 
9 

21 
32 
24 

1 

417 

Fractional. 

S. W. t. :N. E. t and 
N. W. t, S. E. t. 

s. w. } . 
N. W. t. 
X. E. !. 
cs. W. t. 
s. F.. i­
s. t . 
Cen~er of E. }. 
Conter of :N. }. 
N. t . 

N. W. t. N. 1<:. t. 
N. W. t. 
N. )V. }. 
S. t . 
s. t. 
N. E. t, "· E. t. 
N'. E. t. 
N. E. }. 
"N. 1•~. t. 
S. W. t. S. E. }. 

E. t. 
S. W. }, N. W . t. 
W. t. 
Center. 
N. F.. t . 
S. E. l, X. ,v. l , 
S. E. t. 
s. w. t . 
S. W. t. 
s. t. 
s. ),;, t. 

N. F t. S. W. t. 
S. \V. l, S. \V. l­
S. !. S. W . t. 
$. E. t. 

N. w. t. 

N. W. t. 
F,. ! . 
N. ,v. }, N. E. i·, 
N. F.. t . 
:N. w. t. 
S. E. }. 
S. Kt . 
S. E. L S. E. {. 
N . I~. t, N. Jt. t. 
N. E. }. 

S. E. t. 
E. ~. S. \V. ! ­
W. t. S. 1£. t . 
N. E. l, )J. E. ±. 
E. !,.S. ,v. t. 
S. K t. N. W. t. 

x. w. t. 



418 TIIE lRON ORES. 

County. Name of ,vtine or Owner. 
Phelps ....•... . Cooper, Jerry, Bank ... 

. . . . . . . . Reported (McDole Land) . .. . 
. . . . . . . Reported (Grand Union) ... . 

.. .. .... Reed Mine ............... . 
. . . . . . . Decamp Mine ............ . 

. . . . . . . . . Williford :Mine ..... . .. . 
. . . . . . Lenox Mine.... . ....... . 

. . ... . .. 'l'aylor's Rolla Mine ....... . 
. . . . . . . . . Buckland Mine. . . . ... . .. . 
. . . ..... Kelley Mine No. 2 . . . 
. . . . . . . . . Hudgeons Mine ........... . 
. . . . . . . . . Beaver Crock Mine .. . 
. . . . . . . . . Strawban Bank ...... . .... . 

. . . . . . Ozark Branch ............. . 

. . . . . . Agricultural College Land .. . 
Pulaski. . ... . .. Specular Bank. . ......... . 
St. Francois ..... Mar's Hill .... .. ... . 
Washington ..... Heported ................. . 
Crawford ....... Repor ted (Smith, G. L. ·w.). 

. . . . . . . Christy Bank ..... . 

. . . . . . . Scotia Mine No. 1 ......... . 
. . . . . . . Knox Bank .... . 
. . . . . . . Zane Mine .. . .... .. ....... . 
. . . . . . . Griffith :Mine ............. . 

. . . . . . Clark ,\,lino ....... . 
. . . . . . . Card Mine ....... . 

Phelps. . . ..... South Mountain :Vline. . .. . 
...... Moselle & ,James Mine . . ... . 

. . . . . . . . . Santee & Clark Mine .. 

. . . . . . . . . Thornton-Dowling Mine ... . 
. . . . Strahan .................. . 

Maries ... . ..... Repor ted ......... . ... . . .. . 
......... Reported ............ . .... . 

Miller ...... . ... Reported ................. . 
. . . . . . . Roportod .............. .. . . 

St. Clair ........ Sheldon Land ..... . ....... . 
Washin6 ton . .... Reported ................. . 

. . . . . Reported. . ....... . 
Jefferson . ....... Prentiss Bank ............ .. . 

. . . . . . . . Reported ...... . 
Crawford . . . Scotia Mine No. 2 .. 

. . . . . . . Repor ted (Smith, G . L. W. ) .. 
. . . .... Finnel :Mine ..... 

. . . J ron Ridge Mine No. 1. . . . . . 
. . . . . . . I ron Ridge :Mine No. 2 ..... . 
. . . . . . . Varris Bank ............ .. . 

Maries ... . ..... McNamara :Vlino .......... . 
. . . . . . . Reported ... .......... . 

M Iller ... .. . .... Reported . ..... ........... . 
. . . . . . . Reported ...... . ..... . .... . 

. . . Bolin Creek .Bank .... . 
. . • . . . . . . . Reported ..... .. .......... . 
. . . . . . . . . . Reported ............... . . . 

. . . . . . . . Bond Iron Banks ........ . . . 
. . . . . . . Reported...... . ....... . 

. . . . . . . . . . Reported ...... . . . 
Camden . . ..... . Furna,;e Bank ..... . 

. . . . . . . . Whit-0 Bimk . . .. . . 
Benton . ........ l!.icbwoods Banlc. .. . 
St. C lair . . ...... Grover Bank .............. . 

. . . . . . . . Green, T. F., Bank . . ... ... . 

. . . . . . . . Greenwell Bank . .. . 
. . . . . . Collins Bank ............ . . . 

. . . . Marmaduke Bank . ...... • .. 
Franklin ........ Reported . .. .............. . 

. . . . . . . . Report,ed .. . 

. . . . . . . . Silver Hollow M ino ... . .... . 
'Washington ..... Blanton Limonite :Vlinc .... . 

Twp. 

37 N. 
37 N. 
37 N. 
37 N . 
37 N. 
37 N . 
37 N . 
37 N. 
37 N . 
37 N. 
37 N. 
37N . 
::11N. 
37 N . 
37 N. 
37 N. 
38 N. 
38N. 
38N. 
38 N. 
38 N. 
38N . 
::!SN . 
38 N. 
38 N . 
38 N. 
38N. 
38N. 
38N . 
38 N . 
38N. 
38N. 
38 N. 
38 N. 
38 N. 
38 N. 
39 N. 
39 N. 
39 N. 
39 N. 
39 N. 
39 N'. 
;{9 N. 
39 N. 
39 K. 
39 N. 
39 N. 
39 N. 
39 N. 
39 N. 
39 N . 
39 N . 
39 N . 
39N. 
39N. 
39N. 
39 N. 
39 N. 
39 N. 
39N. 
39N. 
39 N . 
39N. 
39 N. 
40N. 
40N. 
40N. 
40N. 

R. 
6W . 
6 -W . 
6W. 
6W. 
6 w . 
6W. 
7W. 
8 \Y. 
SW. 
SW. 
SW. 
SW. 
9W. 
9W. 

!OW. 
12W. 

5 E. 
l w. 
2W. 
2W . 
3W. 
3W. 
4W. 
4W. 
4W. 
5 \Y. 
6W. 
6W. 
6W . 
6W. 
9W. 
9W. 
9W. 

12W. 
14 w. 
24W. 

J J<~. 
1 E . 
4E. 
6E . 
2W. 
3W. 

5 " '· 5W. 
5W . 
5 \V . 
SW. 

11 W . 
12W. 
12W. 
12 w. 
12 w. 
12W . 
13 w. 
13 w. 
15W . 
!SW. 
18 w. 
22W. 
24W. 
24W . 
25W. 
25 W . 
25W. 

l E. 
1 E. 
l w . 
1 W. 

Sec. Fractional. 
17 S. E. t. N. W. t. 
23 N. W. t. 
31 
31 N. W. t. N. W. t. 
32 S . W. }, N. E. t. 
36 
36 
15 s. w. t. 
20 N. E. lo S. W. t. 
21 N. l<:. t . 
31 N. W. t. 
33 s. t . 

2 N. W. t. 
16 N. E. i, S. W. i . 
13 N. E. t, N. E. t-
31 
23 S. W. t, N. E . t. 

3 Lots l and 2, N.E.t. 
4 Center. 

12 S . E. t, N. W. t . 
1 E. t, S. E. t. 

26 K t, S. E . t. 
13 N. W. t. 
14 S. E. t, S. E. t. 
26 N. F:. t, N. E. t. 
13 S. E. t. 
23 
29 S. ~. S . E . t. 
33 s. w . t-
33 N. E. t. 
25 Center. 
28 
30 
14 N. E . t. 
11 s. t . 
8 N. E. t. 
4 Lot 1, N. E. t. 

33 S. E . t. N . W. i. 
4 N. E . t. 

13 
28 s. F.. t. 
13 E. t. N. E. t . 
27 s. i, s. w. t-
29 N. E. t . 
33 
33 S. W. t. S . ·g_ t. 

2 S. W. t. N . E. {. 
5 
5 Lot 1. 
7 N. W. !, N.E. t . 

15 s. w. t. 
26 N. E. f. 
31 N. J<~. t. N. W. t. 
15 N. E. t . 
12 s. w. t . 
26 N. W. t . 

4 Lot 3. 
7 S. E. } . 
3 and 4. 

16 
27 s. w. t. 
15 
23 
23 
11 
12 
8 

29 

w. t. 
S. E. t . 
N. E. t. N. W. !. 
s. t, s. w. 1. 



CEOGRAPI-IIC INDEX. 

Count11. Name of Mine or Owner. 
Washington ... .. Blanton Specular Mine . . . . 

. . . . . Reported ..... ... . . . ... . . . . 
. . . . . Primrose Ilill Mine. 

. . R eport.ed .... . ... . . . .. .. . . . 
Crawford .. .. ... Copper Ilill Mine . . . 

. . . . . . . Taylor :Mine .... .. .. .. .. .. . 
Maries .. ... . .. . Reported . . .. . .. .... . . 
Miller . . . . . . . .. Reported . .. .. . .. . ... . 

. . . . . . . . . . R eported . . . . . . . . . .. . . 

. . . . . . . . . . Reported ... . • .... .. . . 

. . . . . . . . . . Reported . . . .. .. .. ..... . .. . 

. . . . . . . . . . Reported ...... . . ... . .. .. . 

. . . . . . . . . . Lambert Iron Bank ..... ... . 

. . . . . . . . . . Reported .. . ... .. . .. .. .. . 

. . . . . . . . . . McDonald Bank No. 1 .. . 
. . . . . . . Reported . . .. . .. ... .. . 

. . . . . . . . . . Reported ... .. .... ... . .. .. . 
. . . . . . . Reported . . ... . ... . 
. . . . . . . McDonald Bank No. 2 • . . .. . 

. . . . . . . . . . Reported ... .. . 
. . . . . . . Reported . . . .. .. .. . . 

. . . . . . . . . . Reported . . . .. . . .. . 
Morgan .... .. . . Wigw,im Bani<. . . .... . .. . . . 

. . . Pa.Im Bank .. . .. . ... . ... . 
. . . . . . . . Oout's Bank . .. . . .. . .... . . . 

Benton. . . . . . Gun Bank . . .. .. . ....... • .. 
. . Oarpen~er Bank .. . . . . .. .. . . 

. . . . . . Grissam Land .. ... . 
. . . Miller (Chas.) Land ... . . .. . 

. . . . . . . . . Smith Mine .. . .. ... . .. • . 
Franklin ........ Bowlen Bank .... .. .. .. . . . . 

. . . . . . . . Ilibbard Mine ..... . . . 

. . . . . . . . Reported (Anaconda. ·rract). 
. . Jron Hill .Mine .. .. ... . . 

. . . . . . . . Thurmon(} Mine . .. . 

. . . . . . . . Judith Spr ing Mine . . . 
. . . Booth Mine .... . . .. .. .. . . . 

. . . . Stanton Hill Bani<. . . . . . . .. . 
Osage .... . .. .. . Reported . . . .. .. .. .. .. .... . 

. . . . . . Reported . .. .... • ....... ... 
Miller . . .. . ..... Reported . .. .. .. .. .. . 

.. . ... .. . . Reported ... . . .... .. .. .. . . . 
. . . . . . . . Repor ted .. . ... ....... .. • . . 

Morgan .. .. . .. . Gravois Bank ... .. .. .. .. . . . 
Benton ..... . .. . Walker Banlc . ... .. . . 

. . . . Sands Land . . . . .... .. . .. .. . 
Henry . .. . . .... . Brownington Bank . .. . . .. . . 

...... ... . Clinton Deposi t . ..... . 
Frimklin ... . . ... lron Hill Bank . . . .. ...... . . 

.. .. . .. . Wildy, Isaac, M ine ... . . .. . . 
. . . . . . . . Bartle, J. H. , Bank. . . . . . . . 
. . . .. ... Drake, ·,vm. J<'., Bank . . . . . . . 
. . . . . . . . St. Clair Mine .... . . . . 

. . . 'rem me, Aug . .. .. . .... . . . 
. . . . . . . . Klcinsorde, Hannah, Bank .. . 
. . . . . . . . Loslie Mine . ... . . 

Gasconade . . . .. . R eported (Pletz. F. ) . .. .. . 
. . . . . . Reported (Diestlecamp) . . .. . 

Osage . .. . .. . ... Reported . .. .. .. . ...... . .. . 
Cole .... .. .. . .. Gaty (E.W.) Land . . .. . .. . . 

.... .. . Lothhm, D., Land . .. . ... .. . 
Benton . ... . ... . fndian Creek Bank .. 
Franklin . ... ... . P letz, F . , :Banlc . ... .. . ... . . 

. . . . Reported . .. .. . ..... . . 
Gasconade .. ... . Pehle, Adolph .. ... . .. . .. .. . 
Franklin . .. ..... Sickendick, Wm., Land . ... . 

. . . . . . . . Reported (Gordcke, Chas. ) . . 
Osage . .. . . .. .. . Reported . . .. . .. .. .. .. .. . . . 

Twp. R. 
40 N. 1 W . 
40N . 1 w . 
40N. 1 W. 
40 N . 1 ,v. 
40 N. 2W. 
40 N . 5W. 
40N. 9W. 
40N. 12W. 
40N. 12W . 
40N . 12W. 
40 N . 12 W. 
40N . 12W . 
40N. 13 w. 
40N . 13 w. 
40N. 13 w. 
40N . 13 w. 
40N. 13 W . 
40N . 13 W . 
40 N. Ia w. 
40N. 13 w. 
40N . 14 W. 
40N. 15 w . 
40N. 19 w. 
40N . 19W . 
40N. 19W. 
40N. 20W. 
40N. 21 W . 
40N . 21 w. 
40N. 23 w. 
40N . 23 w. 
41 N . 2E. 
41 N. 1 w. 
41 N . 1 W. 
41 N. 1 w . 
41 N. 1 W. 
41 N . 1 W . 
41 N . 1 w. 
41 N. 2W. 
41 N. 7W. 
41 N. 11 w . 
41 N. 12W. 
41 N. 12W. 
41 N . 13 ,v. 
41 N. 17 W. 
41 N. 20W. 
41 N . 22W. 
41 N. 25 w. 
41 N . 26W. 
42N. 1 E. 
42 N. 1 E. 
42 N . 1 E . 
42 N. 2 E. 
42 N . 1 W. 
42 N . 2W. 
42 N. 3W. 
42 N . 3W'. 
42 N . 5W. 
42N. 5W. 
42N. uw. 
42N. 12W. 
42 N. 12W. 
42N. 21 w. 
43 N . 3W. 
43 N . 4W. 
43 N. 4W. 
43N . 4W. 
43 N. 4W. 
43N. 7W. 

419 

Sec. Fractional. 
29 N. t, S. E. t . 
31 S. W . t . N. W. t. 
32 S . W. t. N . W. t . 
33 S. W . {, S. E. t. 
24 S. W. t . N . W. t. 
33 S. !, S. E. t . 

2 
1 S. W. t, S. E. t. 
2 N. E. t. 

24 S. W. t. 
25 N. E. t . 
25 ~- E . t. S. E. t. 

5 W. \ Lot 1 , N.W.t. 
6 N. W . t. 

15 s . w. t. 
17 S.W.t. 
18 N. W. t. 
18 S. E. t. S. W. t . 
23 s. w. t. 
33 s. w. t . 
13 s. w. t. 
32 N . W. t . 
10 
12 N . W. t . 
14 
33 
12 
28 

8 s. !. 
16 E. t . 

5 N. W . t. 
3 S. E . t. 

16 
17 
19 N. }, N. W. {-. 
18 N . W . t. 
27 N. E. t , 
36 S. W. t. N. E. t. 

4 and 5. 
17 
29 
29 
31 
27 
36 

N. E. t. 
N. W. }. 
s . w. t. 
N. W. t . S. W. t. 

36 S. E . t . 
20 
in Clinton. 
17 
17 s. w. t. s. w. i. 
20 N.E. t ,N.W.t. 
30 N. E. t . S. E. t. 
28 s. },;, t. 

1 N . E . t, N. W. t. 
8 S. W. t, N. E. t. 

15 S. E. t. N . W. t. 
24 S. E . t, N. W. t. 
28 N. E. t. S. W. t. 
20 
21 
22 
26 
15 N. E. i, S. W. t. 
23 N. ! . 
28 N. E. t S. E. t . 
34 S . E . t. S. E . t. 
35 N. E. t. S. E. t. 
33 



420 nm rno~ ORES. 

County. Name of ,'fine or Owner. 
Osage . .. ... . ... Report,od .. . .. .. . .. .. ... . . . 

.... Repot·Led ... ..... . . . . ..... . 
. . . . . . . . . . Reported .... . 
.......... Reported ... . 

Henry .. .. ...... Drown Dank .. 
Osage .......... Reported. . . . . . ... . . .. .. . 
Callaway . ... ... Bartlett Land .. .. . .. .. .. . . . 

... . ... Shaft Hill .... .. .. .. ... . .. . 

.. . .. .. Murphy's Rill .. . . . ... .... . 
.... Old Diggings .............. . 

....... }{enderson Dank ... .. .. .. . . 
',Varron ... . .. . .. Sand meyer, E .. I.and .. .. . . . 
Callaway . ..... . Knight Dank ............. . 

.. Dunn, R ichard, Dank ...... . 
. . . . . . . Dunn, Ralph, Banlc ....... . 

Lincoln . . .. . . Morris Bank .. . . ... ..... .. . 
Montgomery .... Red IIill Mine ........ • . .. . 

Twp. 
43 N. 
43 N. 
43 N . 
43N. 
43 N. 
44N. 
45 N. 
45N. 
45N. 
45N. 
45N. 
46N. 
46 N. 
46 N. 
46N . 
50N. 
50 ~-

R. 
7W. 
SW. 
SW. 
9W. 

25 w. 
7W. 

lOW. 
lOW. 
10 W. 
10 w. 
11 W. 
2W. 

10\V. 
lOW 
lOW. 

1 W. 
3W. 

Sec. 
34 

7 
34 
12 
25 
15 

4 
4 

15 
22 
12 
21 

2 
21 
32 
<16 
17 

Fractional. 
S. E. f. 

N. It. . t . 
N. W. t . 

w. ! -



INDEX. 

Pnge. 
Able Land, description of....... .. ....... 236 
Acknowledgments. . . . . . . . . . . . . .... XU I 
Adams property, description of.... . •. ..... 344 
African .Mine, description of. . . . . . . . . . . . . . . . .. . . . .. 280 

production of. . . . . . . . . . 289 
Agricultural College L<llld, description of. . . . . . . . . . . . 299 

No. 1, description or.............. 164 
No. 2, description of.......... . .. .. . . .. .. . 310 

Akard Land, description of. ....................... 302 
Alabama brown ores, analyses of. . . . . . . . • • . . . . . . . . . 81 
Allen Bank, description of. .. .........•... 169 

Land, description of. . . . . . .. . . . . . .. . . .. .. .. .. . . . 23G 
Allen, R. C., referred to. . . .. . . . . . . . . • .. . . . . . . 78 
Alley Mine, analysis of orefrom .................... 347 

description of......... 347 
production of. . . . . . .. .. . . . . . . .. . . . . .. . . . 347 

Alluvial clays, occurrenco of. . . . . . . . . . . . 53 
Alumina, occurrence of, in iron ores.. . . . . . . . . . . 22 

in primary limonite of Southeast district. . . . . . . . . . GO 
in oocondary limonite.......... . .. 58, 61 

Amphibole, occurrence of, in Iron Mountain ore ...... 113 
Analyses of hematiws of the Carboniferous. . . . . . . . . . 395 

filled sinks............ 395 
primary limonite of the Southeast district ......... 402 

Southwest district. . . . . . . . . . . . . . . . . . 404 
secondary limonite.... . . . . . . . . . . . . . . . . . . . • . . . 397 
specular ores in porphyry... .. .. . .. . . . .. .. . . .. . . . 304 

Anderson Bank, description of............ .. ... 348 
Land, description of. . . . .. . . . . . . . .. . . .. .. . . . . . . . 369 
Mine, (Bowell county) analysis of ore from.... 256 

description of ...... . .................. .. ..... 256 
production of. . . . .. .. . . .. .. . .. .. . .. . .. .. . . .. . 256 

Angus M inc, analysis of ore from.. . .. . . . . . . . . . . . . . . 203 
description of. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 203 
product.ion of. . . .. . . .. . . . .. . . . .. .. . . . . . . .. . .. . . 203 

Antimony, influence of, in iron ore............... .. . 23 
Apatite, occurrence of, in Iron Mountain ore... . . . . . . 113 
Arko,;c, occurrence of, at Iron Mountain..... ..... 112 
Arnold Mine, analysis of ore from. . . . . . . . . . . . . . . . . . 224 

deseription of. . . . . . . . . .. . . . . . . .. . .. . . . .. .. . .. .. 224 

Arnt :Mine, analysis of ore from .. ....... .. .•....... 
description of ................................. . 
production of. ............................... .. 

Arsenic, influence of, in iron ore .............. ... .. . 
Ashebran furnace, erection of. .............. ..... . . 

ref erred to .......................... . 
Atkins Eatate Land, description of. . ... ....... . 
Bailey Bank, description of ....................... . 

formation, description of. ........ ... . 
Mine, description of. .... .. ............. . .. 

203 
203 
203 
23 
1 

261 
370 
370 

48 
348 

Page. 
Ball, S. H., rererred to. . . . . . 270 
Barile, occurrence of, in Cedar Hill ore . .. ........... 137 

in Pilot Knob ore. . . . . . . . 124 
Barker Bank, description of ........................ 371 
Bennett.Smith Mine, description of........ .. . 371 

production of.... . .. ........... 371 
Bartle Mine, analysis of ore from. . . . . . . . . . . . . . 24 7 

production of. . . . . .. . . . . . . . . . ............ . 247 
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