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LETTER OF TRANSMITTAL.

Missouri Bureau of Geology and Mines i.
Rolla, Mo., February 1, 1912.§

To the President, Governor Herbert S. Hadley, and the Members of
the Board of Managers of the Bureau of Geology and Mines:
Gentlemen: T have the honor to transmit herewith a report on

the iron ores of Missouri by Mr. G. W. Crane. Mr. Crane was as-

sisted by Mr. V. I1. Hughes, who examined and prepared the descrip-
tions covering a majority of the deposits of the hematites of the
filled sinks, the limonites of the northern and western portions of the

Ozarks, and the hematites of the Carboniferous. e also prepared

the general and county indices and the tables of production. The

limonite deposits, over a portion of the Southeast district, were ex-
amined by Mr. J. W. Bodman.

In addition to the general chapters devoted to physiography and
geology, and oceurrence and distribution of the various types of ore,
there have been included brief descriptions of all the known deposits
of the State. Because of the number of these it has been necessary to
condense each to essential facts and many details have necessarily
been omitted. The general geologic map, accompanying this report,
shows graphically the number of known deposits and the extensive
area throughout which they occur. These locations are chiefly such
as have, from their surface indications, attracted the attention of the
prospeector.

In a work of this character it has been impossible to visit and
deseribe each outerop as this would necessitate a detailed geologic
survey of practically the entire Ozark region. It is hoped, however,
that the present volume will serve to point out elearly the geologic
conditions under which each type of ore oceurs and thereby help to
stimulate proper prospecting and development.

Respectfnlly submitted,
II. A. BUEHLER,

State Geologist.
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INTRODUCTION.

The 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. The 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. .. Nason in 1892. Earlier reports, cover-
ing portions of the field, were published in 1854, 1872, and 1874. These
volumes, however, are no longer available and the present report has
been prepared in response to a renewed demand for information con-
cerning the ocecurrence 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-
seribed 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-
triet, (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 since
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 mstanceq the
smaller ore, which comprises a considerable proportion of the de-
posits, can be recovered only by washing, and, in most cases, a

(xv)



xvi INTRODUCTION.

simple log washer, one that can be 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 expensive plants.

The future production of the red and specular hematites of the
Central Ozark region will depend chiefly npon the discovery 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 favorable for the oceurrence of this type
of deposit are deseribed in detail in Chapter VI. Since a number of
the more important mines have been marked by little or no outerop,
prospecting for red and specular hematite should be guided chiefly
by a consideration of the sink structure. Inadequate transportation
facilities are responsible for the lack of development in many parts
of the district. For this reason, promising properties, such as the
Christy bank, have not been mined.

Many 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 high grade of ore required in the earlier day.
Much of this ore could be utilized profitably at the present fime.

‘While the richer ore bodies at Iron Mountain and Pilot Knob
have been exhausted, the present investigation indicates that there are
still important reserves on both properties. These reserves consist
chiefly of conglomerate and boulder ores which could not be mined
profitably in the early day but which are available under present con-
ditions. Iach of these properties probably contains as large a ton-
nage as any other individual deposit in the State.

The hematite and ecarbonate ores of the Carboniferous do not
offer any encouragement as commereial sources of iron ore.

The most important factor in the development of Missouri’s iron
ores, at the present time, is adequate smelting facilities for the ores
oceurring in the southeastern portion of the State. There is no smelter
now in blast that can absorb the ores of either the primary or seec-
ondary limonite distriets and, as a consequence, during the past year
practically no ores of these types have been produced. Pilot Knob
has been operated during the entire year, the ore, however, being
shipped to Ohio and the East.

The production for 1910 represents but a small fraction of what
can be produced from the Missouri deposits if properly developed.
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CHAPTER L

HISTORY, DEVELOPMENT, AND PRODUCTION
OF MISSOURI IRON ORES.

HISTORY AND DEVELOPMENT.

On a voyage down the Mississippi in 1673 Marquette®* noted the
occurrence of iron ore on the river bluffs just nmorth of Apple Creek,
in the southeast corner of Perry county. The deposit is deseribed as
consisting of “‘several veins of ore and a bed a foof thick and one
sees large masses of it united with pebbles.”” This 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. Genevieve offered
to show Col. John Morgan®*, who visited southeast Missouri during
that year, ‘‘good iron and lead mines only one short day’s journey
from the river.”

Although the mining of lead had flourished for almost a century
and had attracted much attention to this State as a great mineral
bearing 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 Furnace
was erected at the Shut-In, two miles east of Areadia, Iron county.
The establishment of this primitive industry gave Missouri the dis-
tinetion 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 Mississippl 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 of Missouri, vol. 2, 1908, p. 161.
#%#[bid, vol. 2, 1908, p. 115.

1)
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2 THE IRON ORES.

specular hematite obtained chiefly from Shepard Mountain, 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 furnace
was built on Thicketty 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 bhrown
ores was made at Perry’s old iron furnace located five miles north
of Caledonia, Washington county, about 1823. The ore, which was
chiefly brown hematite (secondary limonite), was obtained from a
hillside on Absalom Eaton’s place and was mixed with ore brought
from Irom Mountain.

In 1826 Wm. James opened what is lknown as the Meramee bank
located five miles southeast of St. James, Phelps county. A furnace,
which was erected at Meramee Springs a short distance east of the
deposit, was put in blast in January 1829. With the exception of the
Meramee furnace which was operated at intervals for 30 years, these
early industries had a comparatively short life and only a small out-
put.

Not until the opening of the large deposits at Iron Mountain and
Pilot Knob between 1845 and 1850, did Missouri attain very great im-
portance in the iron industry. During the next 30 years, while these
deposits were being worked extensively, the industry flonrished, and
Missouri 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 chiefly to the exhaustion of
the more available high grade ores at Pilot Knob and Iron Mountain,
and to the working out of a mumber of the more important deposits
in the Central Ozarks. At about this time there was a rapid decline
in the price of iron ore and iron products throughout the United
States, due chiefly to the discovery of immense deposits of 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. While 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 principal mines in Franklin, Jefferson,

‘Washington, 8t. Francois, and Madison counties: Missouri Geol. Survey, 1855, Part. TI,
page T4,
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SMELTING FACILITIES 3
mine these ores were made in the early 70’s in Bollinger, Madison,
Butler, Washington, and Camden counties, and again in the 80’s in
Wayne, Madison, and St. Francois counties, it was not until 1889
that any important shipments were made and not until 1900 that they
began to be generally utilized.

The deposits of red hematite oceurring in the Lower Coal Meas-
ures, in the counties bordering the Ozark plateau on the north and
northwest, are still undeveloped and many of the outerops and pits
described in the earlier reports are now covered and filled to such
an extent that the value of the ore hodies 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 have been drilled quite exten-
sively in the Lower Coal Measures of Northwest Missouri but, up to
the present time, none thick enough to be utilized have been dis-
covered.

At the present time there is but one iron furnace in blast in this
State. This plant is owned by the Sligo Furnace Company of St.
Louis and is located at Sligo, Dent county. It is so situated as fo
absorb the output of the Central Ore Distriet, but is not available for
the ores of Southeast Missouri. TIts product consists entirely of char-
coal iron.

The 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 August, 1911,
and since that time Southeast Missouri has been without furnace
facilities. This fact has necessitated the closing down of all the
limonite deposits of the Southeast district. The ore from Pilot Knob
is being shipped to smelters in Ohio, and this property will probably
continue operations in spite of the almost excessive freight rate oc-
casioned by the long haul.

The most important factor in the revival of the iron industry in
the State is adequate smelting faeilities for the ores of Southeast Mis-
souri. The partial development of these deposits during the past few
vears has materially inereased the yearly output of the State. As
shown in Chapter V, the Missouri limonites are equal 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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PRODIUTCTION.

Up to January 1st, 1911, Missouri has produced a total of 9,134,-
624 tons of iron ore valued at $32,576,049. 1In 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 Missouri 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 kept aceurate records of production and not infre-
quently their records have been destroyed by fire. While the produe-
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 value of the iron ore mined in Missouri to
January 1st, 1911:

TABLE NO. L.

Annual Production and Value of Tron Ore in Missouri.

Estimated

Year. ;:_:;2 L:;::’n ‘dl.;(“raﬁz I Total value, Authority for tonnages.
ton. |
Prior to 1850, . 100,000 | !
1850 to 1860, .. S10, 000 83,00 | $3,105,000  Edwin Harrison.
1861 to 1870, .. 625,000
18700 et cvnns - 316,000
BT o i 240,000 5,00 | 15,693,470  Edwin Harrlson.
1872-1879 incl..| 2,582, ﬁQ‘t} |
152117 e e ) 386,197 4.33 1,672,233 | Tenth Census, vol, XV, p. 48,
1881-1882 incl. . 604,007 4.50 ‘ 2,718,031 1 L g L
PR s 295,430 3.40 1,004,462 | Min. Res. U, 8., 18583, p. 262,
1BBA e 233,235 3.40 | 792, 009 tis el i e =
1885 cavaayaay 234,160 2.70 632,232 E 5 ' 1885, p. 188,
ABBG L 379,776 2. 60 087,418 " A ' 1886, p. 14.
BB i 427,785 2,80 1,197,798 | Swank, Ann. Stat. Rept. Am.
| Irom and Steel Asso., 1889,
1888, .. ...... 217,931 2,60 566,620 | Swank, Ann. Htat. Rept. Am.
Tron and Steel Asso., 1880,
1889, ., .... 265,718 2.20 584,580 | Birkinbine, Am. Iron and Steel
Asso., 1891,
1890, ... ..., 232,835 2.20 512,237 | Report of State Mine Inspector.
S e 138,356 2.50 345,590 " 4 L "
Y80 s 126,000 2.50 315,000 ¥ = e Y
1893...... e 86,083 2.07 | 180,055 4 = o o
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TABLE NO. 1-Continued,

1
Estimated
Year. Bragicion AVETAES | motal value. Authority for tonnages.
Egross tons. value per
ton.
| |
IBO4. covcviiiy 73,688 1.28 04,321
IBO5 s 40,202 1.36 54,675 Compiled from flzures ob-
1BD6. v asn 41,826 | 1.36 56,883 tained from the following
§ 724t I SR e 56,256 1.08 60,756 SOUrces:
b §2L 0 A et 81,799 1.14 93,251
5Lt R | 84,306 1.42 119,715 Reports of State Mine In-
1900, ... ...... 88,791 1.52 | 134,962 spector.
1901, ......... 72,202 1.60 | 115,523 J Reports of State Labor Com-
1902, . ........ 73,609 1.60 117,774 | missioner,
1908, . covsens 54,350 1.74 04 560 | St. Louis Blast Furnace Co.
715 7 TN e gy 49,045 1.88 92,205 Sligo Furnace Company.
£t )¢ 1 RN 116,666 | 1.43 166,832 Missouri Furnace Company.
1906, . voiiusas 103,992 1.95 202,784 1 Meramee ITron Company.
1411y 109,273 2.02 220,731 || Midland Blast Furnace Co.
RO08 . inaiamas 95,721 2.21 i 211,543 Individual Mine Owners.
1909 v | 112,100 2.34 262,314
) £ b {1 R s 78,601 2.15 169,186 | Mo. B. of G. and M. in co-opera-
tion with U. 8. Geol. Sur.
Total. . .. 9,134,824 |...c00e0een $32,576,049 .

According to the above table approximately 1/9 of the total
output was mined prior to 1870. The most active period of produe-
- 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 elosing 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 Tron Ore to Jan. 1st, 1911.

|
Type of Ore. Tons. Precentage

of total.
Specular Hematite in Porphyry. ... oot iiiiininnnannaias 5,627,799 61,61
Red and Specular Hematite of the Central Ozarks. . . ..., ..... 3,072,637 33.64
Brown Ore........... R S R R e 201,656 3.19
Miscollamoopia® - o e I s I I O e R e 6 142,532 1.56
|
g1 I A g O ST o ey g oy ey ! 9,134,624 100.00

#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 part of the total State production for which the data show-
ing the distribution either by county or type of ore is not at hand. It includes, in part,
shipments reported by Nason from Saline, Callaway, Washington, Camden, and Marion
eounties, not shown in the accompanying tables,
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According to Table No. II approximately 624 of the total pro-
duction of the State has been derived from the deposits of specular
hematite in the St. Francois Mountain, 34% from the red and specular
hematite deposits of the Central Ozarks, and only slightly over 34 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. IIT.

Total Produetion hy Counties.

Hematites, Brown Ores,
County. Total,
Specular Hematites  Secondary  Primary
Ores in of Central | Limonite. | Limonite.
Porphyry. Ozarks.

St. Francols. ... ........... 3,030,2000. 010 b iy, SO0 05 | 3,039,790
T e b e e e 1,688,500, ....... ) I ) ¢ N | 1,689,619
TRIED 0y (- IR S sl | | 1,408,005 7 A 1,408,125
Dent......oooiioeeeneon.. 004,841 .. .. e 904,841
Phelps. ...o0viioinnannonnifoveiinannn. BL3,390 , .. iivnne e 613,390
Franklin........ooooveeiuifonninaaenaa. 146,311 834 ... ... ... | 147,145
S TE)c | P U | | NS . FP A [+7 07 1 —— 01,684
WERNI i mmeiinmb s o 8a60s 140 e T A S (A e 4 44,864 7,478 52,342
BRAINOD . v irn san 5o fiis T — EU. L] (e— [ 10,363
Ohristian; o voi wessiisisais T i T L U o T Tl [ty ey 30,112 30,112
CEPBENB, i i S | S e s e Al e e s 4,383 14,768 19,150
Stodderd. s simimlainiesiai s i i sas lerrsri ey 15,993 15,993
B i SR WA ST e | S e A S PR B T 13,660 2,150 15,810
WEsd IR0 & i F D Rl T P Y S s P e R 10, 424] . cooou o 10,424
2750 15501 Y S e A o R P TP SR ey A 4,731 1,630 6361
LD+ R | Uy 1,962 1 ,:'155| 3,517
Ripley. . .oovveeeineideiniieelons orcarem e 705 2.064 2,769
OBAZR. & oot v e e ca s oe s taetae et e 161 ... ... 161
O S T ) | LA, S —— b 5 £ DR | 115
Pollc, . ...... SR | ety S] W 099l ... 99
EVPBEEIEY. - v o o v e =8 S O Wm0 P S e B BB« v 83
GRECONRTE - oo oS s b sFans comea e e Se s : 6,7 [T 76
PRAB conpy ssmve s nmipera s s s see sl eensmse et | s ve 39 39
IWLBTIOE s e s M e e P e L R 3z
Cape:Girardesn 5 Soovvsa s s inasi s e |Eersnsnagy 25 25
S BB o 1 T D R AL T R R R [ R E ) 8| e 18
li Y B A, 5,627,700 3,072,637 215,842 75,814 8,992,002
Miscellaneous. . ....... ..o cneren.nl | A Ut PO =iy 142,532

Total production of I
BT . eve v s s fes 4 mra s s e T T [ e 9,134,624
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The production of the various mines of the porphyry region is
shown in the following table:

TABLE NO. IV,

Total Production by Mines* of Specular Ilematite in Porphyry.

Name of Mine. ‘ Tuons.

Tron Mountaill. . ..o et e e e 3,939,209
Pilot Knobh. ..o e e e e ‘ 1,580, 640
Shepherd Mountalin, . . ... oo e e e e e 75,000
CURE BHILE o oo mvi 1w e e, S0 e 6 e T e | 25,000
Bofotd MOuDIIR | . comiimmenmes st s s e s S s e SRS S e | 3,000
TOneall TODMERIEE | - vom i e w5 0w 3w 4 S MR i DS o IS & 3,000
B R o cam o e e 0 B AR T B B e e B MR 600
MisCelBnBRNE 5w v i v v s e s R S e e E T S R R 1,260

WA < o T U S R S T R T SR S SRS S R S TR 5,627,799

With the exception of Iron Mountain and Pilot Knob, these prop-
erties have not been worked in many years. Iron Mountain has pro-
duced some ore every year with the exception of 1897, and the re-
sults of recent drilling indiecate 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 reserve in the conglomerate
and low grade beds to prolong mining operations at this place for
many years.

The following table shows the known annual productions of the
Tron Mountain and Pilot Knob mines up to date:

*With the exception of those for Iron Mountain and Pilot Knob, these figures are taken
from Nason’s report of 1892, 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 was reported by the Missouri Labor Commis-
sioner to have been shipped from Iron county during 1894 and 1895; source not indicated.
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TABLE NO. V.
Annual Produetion of Iron Mountain and Pilot Knob.®

Year. 1 Iron Pilot Knub.
| Mountain.

PRION 0 T8 E . s s Y ‘ L. 008888, | covsms e .
15 N 157004 | anmss S —
RO e R PR A AT TR R R R R B0, 480 | s
] T R T SRR L L T o (S
T R T S s S S P e 1085880 | o rvsmanns
BT o i L s e T R AR 107,290 | i simmenas
T P Y A e o S e S = D A 107480 | supswnv o
AR e e el B e L 5. A6 | s s
1878, ettt e DA 05, 03001 s
= TR 142,368 | .. iiiirienn.
=1 1 P 108,045 |0 o0iiieinnnn.
IB8L. 0ttt . 77,434 501,892
L O S, 62,043 00,477
TR oo o R R e R S 51,352 116,609
TR croiononanmmas v SO e D e B S e 47,220 124,636
VBT v wn A D TS R ST R 52,093 136,737
e s e TS SRS R 138,082 198,909
DR 0 T T e o D e R 113,589 206,273
LB s s e S R e T S R T 60,993 08,208
DR L e e e e | 70,027 57,630
LT e P e N e oy 85,268 33,810
T 66,914 5,835
TROZ . 1 ot et e e 78,969 | 7,049
oI - 0 0 TR A A 705 2 POV T el T 65,518 |, ... . .ciaan
1894, 0ot . e [ 45,727 Lo
T S 23,5501 | ...
317, TR T —— 14,724 |
LR T e i e e S G T R R E- ;T J VN —
S 05058 1oensuimumme
1899, .. .. R e A R P S R N A | EBLBT8 Do s man
DO e 0 T SR B R T T BRTOT Larsamnass
O s R T D i S R i BOABY [ivnavimmnsm
T S S R e e e TR A ' A 1 (R
171 7 byl et g Sy il A BBI2RD |i s piiains
1904, .0t T QBAE [ e vimo b iies
TO0B . . ot et s 21,194 | ..o
T4 12,476 | o0vernnvnnnnn
STty B e None.  ..o.iiieens
OIS s S T S T S T BT 8,300 | ...
X — ; 11,826 2,368
B0 s esiorin S B R 5 A A R 2000 Mo osommmss

O bR B A A P SR L A R BT S 3,939,299 1,580,640

*With the exception of the figures for the years 1588 and 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 Nason's report of 1892. The figure covering production
prior to 1871 was derived by deducting the output during the years 1871 to 1887 inclusive
from 3,048,821, which is given in the original records of the Iron Mountain Company as
the total production of Iron Mountain to January 1, 1888. Figures for the years 1870 to
1890 are of shipments and do not include ore in stock. Figures for the years 1890 to 1895
were obtained from the State mine inspectors' reports and cover ore mined during years
ending June 30th. Figures for 1895 and 1806 are 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, and
that for 1910 was reported by Mr. W, H. Smallinger, the present owner 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 Mountain 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 ecounties, 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.}#

| [

Year. ‘ Crawford. Dent. Franklin. | Phelps. Total.
Prior to 1893, ., ..... | 1,068,154 748,827 69,700 562,772 2,449,453
1893........‘ 7,553 55 - N P ———— 19,665
1B oo 1,115 25,560 6 60 26,741
1895. ... ... 060 | Fowonuiniie s salmanirmaies e | sy 16,651
1896, . ... .. g 21,862 4,880 50 220 | 27,042
IBOT ey 36,160 j B 1 Ll e N N 200 37,520
IBOB oL 1,046 14,960 |oioiiiiiaas | 240 16,246
1890, ¢ wavds | 1,880 29,520 125 575 32,100
T900. . e 9,540 20,520 | uviviiaas 480 39,540
1901 ....... 5,640 6,000 369 | 720 | 12,729
1902........ 11,770 2,940 2,079 549 17,338
1903.... .00 - 3,780 6,465 5,402 870 | 16,517
1904, .. ... .. 14,156 4,567 1,939 900 21,562
1905, .. v 44,931 105 6,959 4,840 a6 ,835
1906........ 37,658 5,947 3,551 6,009 53,165
1907 . cocncen 37,017 27 18,265 | 8,597 63,906
1908, i 36,864 332 ‘ 8,928 | 7,665 53,789
3009, anss 24,118 11,919 17,782 8,870 62,689
1910, .. covws 28,200 | ivwmaaa | 11.126 | 9,823 49,149
ol aniain 1,408,095 004,841 146,311 | 613,390 | 3,072,637

| |

*Figures prior to 1893 are taken from Nason's report of 1802, Those for 1893 to 1910
inclusive are compiled from flgures obtained from the following sources:

State Mine Inspector’s reports.

State Labor Commissioner's reports.

St. Louis Blast Furnace Company records,

Sligo Blast Furnace Company records.

Meramec 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 have 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. Many 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
Meramece Iron Company :

TABLE NO. VIIL.

Cherry Valley.

Year. Production. Year. Production.
e = L 1

S e T 0772 | SEBOB oo cs s pni s R A | 21,862
TRTE = Criveov s S R B R R 43,991 | IB9T convr e st | 19,595
5 2 B e R Tl P A S S B398 | SEBOE s v S i D E I 1.046
EBBL s s s TR 20306 | IR0 e e R R TR T R TR
B 223 P P S T A RN G A PP SL,8AT | -80S | ............
L e S oA S e 15,132 | 19000 a4 R S R R
B o 1 I T S sy’
885, o 21,436 | 1903. ... .. DT
1886| 24,515 | 1904, . . .. | 10, 864
BB st wocwassopmi i v e AN T D45 | 190G, . vvesmmmmrsn sy saa e s, 43,247
1888, o 45,462 | 1906 . ..o 30,239
IBBO: o R R R B OTE | L im0 ! 24,377
3 T T L ATO | 100 v wemivmnmm gaisse s vy 20,268
TBBY o s e T R R SR k6472 | 1909 canasn el acer i 24,026
TBOD oo s 12 M08 || T0Y0 s s snsnnmmman ey { 22,350
FBO8. o S s e 3,706 T —
£ 60T T B S Tn SN ER I LI 1.115 Total production. .......| 736,800
IBOG: o B A RS PSR 16,651 [

During the periodr between 1898 and 1904 this mine was not
operated.

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

In the following table is shown the relative amounts of second-
ary and primary limonite produced by the various counties, which are
arranged according to their rank as producers of brown ore:
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TABLE NO. VIIL

Total Production of Secondary and Primary Limonite by Counties.

|
Limaonite. I
County. Total.
Secondary. Primary.

TEOROILL o o o e S0 kS S mi R em e PLBBET | oolei b dnimiiee 01,684
WaNIIE .« ot ittt e 44, 864 | 7,478 52,342
SRHANNON . ..o e 40,363 . ......oo..., 40,363
Christian. . . ..ot i e eieee s | ———— 30,112 30,112
IGEBBEIING L. 1o i s s (e i o G 4,382 14,768 19,150
BEHAR. - v ors o v o o R R T R T BT TR 15,993 15,993
BRETOR . s o s i o e M 13,660 2,150 15,810
B T T S T 10,424 | .. voiiisan 10,424
BOHIBERE oo v one s v s T s RS T 4,731 1,630 6,361
L6 R T P M o e P e | 1,962 1,555 3,517
BApleg s S e S R TR S R R S R T 705 2 2,769
PO o s s i D R R R T P 1 BTl (o sadaig 1,119
5 S O P e PO e e (PR T Bk |supsauadns 834
8t Francols. . ... .......covrrermranrearrasnns B0 | aieimsesnahre 500
OSAEG. | .ot 4 I | 161
LAawremee. .. .. ...ttt o o 1156 |ovnvncnnnrns 115
IR . ohcociocar v mn o b b A 0 58t L1t T O a9
OPOEOTL, « vio g w im0 B 00 e T [ —— | 83
Gaseomade. . ....vve o v s s A e e i e (1) [ | 76
IMCTO 1o i oo T WA TN T B W e e TS 39 39
IVIIIBE 5 o i i s o e oL o BT 0 B T A R T | 32 lvmremmiimes | 32
CRRWTORI v S e R e ! 8O |mimmmaaa o 30
Cape Girardesil ;i vmime Dl i i b e 25 ‘ 25
I BPROM - A & R L S e AT ST | 18 [t 18

1
Total for State. .. ... ....... SRR ‘ 215,842 | 75,814 ‘ 201,656

|

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 limonite, while six have produced ore of both types.

In the following 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:



TABLE NO. IX.

Annual Produetion of Brown Ore by Counties.®

Prior to |
County. 1899, 1899, 1900, 1901, 1902, 1905, | 1904, 1905, 1906, | 1907. 1905, 1909, 1910, | Total.
|

Howellccsoimsss Py e e ayaiie 11,8000, ...... 9.803......: 2880 4,133 4,860 11,037 14,882 11,580, 6,039 12,509 4,753 91,684
L Ty g g R g e 1) B 130 ) | Pplyenars T R 1,676 3,878 14,246 13,255 13,257 5,695 52,342
Shannon. ... ........ ... .0-0.0. . PR R ] SO | — 7,290, 3,680[ 3,500 3,700, 5,964 8 536/ 7,412 218 63 40,363
Christian. ............. PR Ao [ . . 30 76| 2,137 11,940/ 8,360 2,640 2,410 2,406 105 30,112
(63 <1} - TP RN RPN P PR . R (R 729 3,185 5,225 2,924 5,720 1,121....... 246/ 19,150
Stoddard. .. ...oovieiin e 11 PP, ] (Pe—— WO | —— B4R 1,800 485 2,809 10,011 15,993
Butler. ..... T T 5 H00(....... L]0, [ L e 648 3,100 2,001 1,072 590( 2,688 3,599 1,552 15,810
MAAIAON. 0 o wave s S T 10,000....... TN iceama v e fmmniaen | wsmmnes o wa s 68 120 BB amor 18| 10,424
BOTIRREr - o oo S s G e s B 28] v DO s s mand o fmrae i | s e | . (5 | Rm— o 6,361
CAPTON . i sty SRR g eEeEs B | s 540! 1,313 AT OBl vcaas 40 57 374 3,517
Ripley....... s | wensreea s s feein e | sesintaasai g | 705 603 1.46]i,‘ i | e R SHEE 2,769
PR L N N R T A S | Raeaaa W 42 90 120 27 120 482! 238w = I FEVER [P 1,119
Franleln o s rayaiiosi st i I . R P SR o TR BRI MR 834
BE I FPRneols. « o annaeiimntanansl 800 st | Eassni r e s e ian e | srEs gl saitia g i | s gulae i v R s | raisiagy 500
L8]+ T R SR S A FEEEe R apey [ ey Pyt DG o (it PR R! R Es T vy 57 34, ...... 161
1T S RN NS [ Fepevatui] (s—— I [T S O P 28 47 2 0| I A 115
B 20) | PRVRPRIIPY PR SRPRPY PRPPUTIY FDEPEURIY PPN PR, Y | RN || ISR [T | S L. | 09 99
Oregon. . . . . S I IS IR I (1) FPR P I A e || 23 ...... . - : 83
Gasconade, . , . 11 SRS IR (R, S P | | ——— 76
B 7:V: - JRSRURURUNRNRPRSSA U PR PSRN PRSP [RSPSNY USRS U (R 51 [RR RRRN P FS ST 39
Marieg. . ...ooniiin ? N T rap— |. ...... i o " : 32
Farrn s s (PRSI " S| I PR ] S || SO IR —— P AR PR S 30
Cape Girardeau . P | 1 R - . 25
Jefferson. .......... L L L — | PR P ; 18

Btate total . ...........0000l. 29,095 333| 10,454 292', 8,520 11,574 17,042I 38,637 33‘351‘ 45,367 33,632 35,217 22,542} 291,656

*For the source of the figures in this table, see table No. I.
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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 largely 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 Missouri ores from 1892 to date, by counties, arranged ac-
cording to their rank as producers:



TABLE NO, X.
Annual Production of Tron Ore since 1892, by Counties.®

|
Prior to | | | [ | |
County. 1803. | 1803, | 1804, | 1805, | 1806, | 1807, | 1S98. | 1899, | 1000. | 1901 | 1602  1903. | 1904. | 1905. | 1906. [ 1907. | 1908. | 1909, | 1910. Total.
| | I |
; i e - s 5] 0,50 | s
St, Francais, .., .........| 3,411,492 63,518 45,727 23,551 14,724) 18,740 05,553 51,573 38,707) 50,181 47,751] 26,250, 0,841| 21,104 12,476, ... 8,300 11,826 7,000 3,030,790
Trom.ov.oei s s s7elin | 10000, P - Lecrassohviens g2l oo 120 o7 azo  as2l  esmliloi. 2,308 ... 1,089,619
Crawford..........o....| 1,008,154 7,583 1,115 16,651 21,862) 36,160 1,046 1,850 0,540 5,640 11,770 3,810) 14,150 44,031 37,658 37,017| 36,864 24,118/ 28,200] 1,408,125
Phend s ussiaasiast i 748,827| 12,1123 25,560 4, 880 ]rlﬂﬂi 14,060 29,520) 29,520 6,000 2,040) 6,485 4,567 1050 5,847 27 332 11,08, ...... 04,841
i 562,772 220 200 240 673 450 720 540 R70 o0l 4,3400 #,000) 8,597 7,065 8,870| 9,823 615,300
Frankbin: .. ooooeuien:| 60,700 80 Lo MO0 191300 2,275 5,510 1,839 6,950 8,551 18,285 8,928 17,782 11,120 147,145
Howell.o\\ oo evinns 10,0000 1,800/ .| , 988 4,133 4,800 11,097 14,882 11,580 0,020 12,509 4,753 01,084
. Wayne, . . . I U B I 1,676 3,878 14,246 13,255 13,257 5,005 72,342
115 11,Ts! SN AU PN SRR I R | ?.293] 3,6800 3,500 4,700) 5,904 8,536 7,412 218 i 40,363
! 3 75 9,137 11,940) 8,380 2,640 2,410 2,408 108 30,112
....... ' 720 5,225 2,02 57200 )] 26 19,150
.............. Ls00) 485 2,800 10,011 15,993
...... 00| 2,688 3.590 1.552 15,810
______ 1200 8. 18 10,424
..... i ) b (R 6,301
; r33  ur ovoml....o| 40 s7 8wl ... 9:517
...... 2,769
...... 169
..... 111
SR PSPPI SOOI S IO | AR L ——— 95
....... 83
70
30
...... 32
Cape Girardeau-., .., . ey | et s e s e e 25
Jefferaon. . ... i} P s 15
Miscellaneous®. §7C 55 I YR A Ao 142,532
State total.... o000 7,715,124 40,202 41,826) 56,256) 81,790 84 300 88,791 72,202 73,600 54,35 103, 920100, 273| 05,721|112,1000 78,691/ 0,134,624

BG,QBSl 73,688

0| 49,045 116, 666
|

*For source of figures see production table No, 1.
*Far source of this Agure see production table No, 11,
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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 4.644 of the original rocks of
the earth’s crust. It oceurs in nature in the metallie or uncombined
state known as native iron and in chemical combination with other
elements as a part or constituent of many minerals.

Native iron is rave. [t appears in meteorites, of which it forms
occasionally the entire mass; oftener only a part. More commonly it
is found in basic, eruptive rocks, sometimes in masses of consider-
able size, but usually in small particles. In DMissouri it is known to
oceur at but one place, small particles having been found embedded
in a deposit of shale near Nevada in Vernon county.

Deposits containing native iron are so uncommon and generally so
small that they are neither sought nor considered as a source of iron
for economie purposes.

Iron in eombination with other elements occurs in a great variety
of forms, is very widely distributed, and comprises all the great de-
posits of iron ore. TIts most common form is the oxide in which the
iron is combined with oxygen, both 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 with oxygen and carbon, it forms an iron carbonate known
as siderite. In combination with sulphur, it forms the sulphide min-
erals, marecasite, pyrite, and pyrrhotite; and combined with oxygen
and sulphur, it forms the sulphate of iron.

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

#Clarke, F. W., Analyses of rocks: U. 8. Geol. Survey Bull. No. 168, p. 15.
(18)
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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 considered 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.
Thus, the sulphides are not considered ores of iron because sulphur,
which is an undesirable impurity in commercial iron, cannot be com-
pletely removed by ordinary methods of smelting. For a similar
reason, the compounds of iron with phesphorus and arsenic are not
included as iron ores. The souree of commercial iron is limited to
three groups of iron minerals, namely: the anhydrous oxides, the
hydrous oxides, and the earbonates.

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

TARLE NO. XI.

Chemical Character, Mineral Name. | Physical Character,

Crystalline.
Magnotite. | Massive or Granular,
Black sands.
| Bog-Magnetic ore.

Anhydrous Oxides of
Iron, |

Crystalline or Specular and Micaceous,

| Hematite Compact fibrous.

Granular, Earthy, Ocherous.

Oolitic or Fossiliferous, Argillaceous, and
Pseudomorphous.,

Turgite. Botryoidal.

Botryoldal.

Goethite. Fibrous.
Stalactitic.

Porous, cellular bog ore.

Hydrous Oxides of Primary. .| Hard, dense replacement ore.
Iron, Botryoidal.

Ocherous.
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TABLE NO. XI—Continued.

Chemical Charaecter. Mineral Name. Physical Character.
Limonite. Stalactitic.
| Pseudomorphous
[Butry(}idal, ete,

Secondaryy Massive.

Ocherous,

Xanthosiderite. Soft Ocherous.

Brown Carbonate.
Carbonate of Iron. . .. | Siderite or Clay-ironstone.
“Spathic Iron." Black band.

ANHYDROUS ORES.

MAGNETITE.

Magnetite or magnetic iron ore when pure contains 72.4% 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 Fe,0,. The rather unstable ferrous
oxide of iron (FeO) is sometimes replaced by magnesium oxide and
rarely by the oxide of nickel or of titanium. Magnetite may be
readily distingnished by its strong magnetic properties. It is usually
erystalline in form and iron black in color, and when scratched, gives
a black streak.

Magnetite usually occurs in rocks of Archean or pre-Cambrian
age; it is confined chiefly to erystalline 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 oceur under much the same conditions as the erystalline hema-
tites. Perhaps the most notable deposits of magnetite in the United
States is that at Cornwall, Pa. In Missouri there are no known de-
posits of magnetite of importance, although the deposits at Shepherd
Mountain are somewhat magnetic.

HEMATITE.

Hematite, when pure, contains 704 of metallic iron and is second
only to magnetite as a high grade ore. Consisting of the single and

G—2
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rather stable ferric oxide of iron (Fe,0,), it is less apt than magnetite
to contain combined impurities.

Hematite exists mainly in two 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 crystal faces. When the
structure has much the appearance of mica, the ore is called ‘‘mica-
ceous hematite,”

(2) Red hematite appears in a great variety of forms. It may be
granular, carthy, oolitie, fossiliferous, or argillaceous, also pseundo-
morphous after marcasite and pyrite. It is uniformly softer than the
specular ore and somewhat lower in specifiec gravity, in some varieties
as low as 4.2,

The 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 variety has a fine grained, homogeneous,
chalk-like texture, and is usnally rathef“soft; it may be a replacement
of fine grained, homogeneous rocks, such as decomposed chert, in
which case it often retains some of the physical strueture of the re-
placed material. The oolitie variety may be at onee recognized by
its characteristic seed-like and pitted strueture. Sometimes it is highly
fossiliferous, in which case it is known as fossil ore.  The argillaceous
variety contains considerable ¢lay, and usually has a laminated or shaly
parting, resembling red shale or clay.

‘When pseudomorphous after marcasite, hematite usually exhibits
more or less of the dendritie, feathered, and botryoidal structures of
that mineral; after pyrite it often retains the crystal forms of that
sulphide. 1In either case it may be massive or ocherous.

‘When in massive, erystalline form, hematite resembles magnetite
in texture and color, but may be distinguished from the latter by its
red streal and non-magnetic property.

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

All the various phases of hematite deseribed above oceur in Mis-
souri and will be diseussed more fully in a later chapter.
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HYDROUS ORES.

The hydrous or brown ores, turgite, goethite, limonite, and
xanthosiderite, form a series of hydrated oxides of iron containing
combined water in inereasing proportion in the order named. Limonite
is usually the most abundant of the above minerals and forms the
major portion of the deposits of brown ore. The composition of
carload shipments approximates the composition of this mineral and
the brown ores are commonly designated as limonites.

TURGITE.

Turgite (2Fe,0,. H,0), the first member of the group, is inter-
mediate in composition between hematite and limonite. It contains
5.3% water and resembles limonite, but gives a red strealk. While it
is frequently present, it is not so common in deposits of brown ore as
the other members of the group.

GOETHITE.

Goethite (Fe,0,. H,0), the second member of the group, occurs
much more commonly than Turgite. Containing 10.14 of combined
water, it answers more nearly the deseription of a true brown ore in
that it gives a brown streak. It commonly oceurs in erystals of
botryoidal and stalactitic growths, having econcentric and radiated
structure with a nearly black varnish-like exterior.

(Gloethite may be distinguished from hematite by its brownish-
vellow streak, and from limonite by its erystal habit and 101ver per-
centage of combined water. It is formed very generally in primary
deposits of brown ore, and in Missouri commonly occurs lining cavities
in this elass of deposits.

LIMONITE.

Limonite (2Fe,0,.3H,0), sometimes called brown hematite, con-
tains 59.87 metallic iron and 14.5¢ combined water. Tt is not, as far
as known, an original censtituent of the igneous rocks, but is pro-
duced either as an original c¢hemical precipitate or chemically by the
alteration of other iron minerals. An important source of limonite
is direct preeipitation from iron bearing solutions, forming what may
be designated as primary limonite. Bog iron ore is the chief repre-
sentative of primary limonite. 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 detrital material such as chert, sand, and clay.
Limonite resulting from the replacement of other rocks, such as de-
composed chert, is also usually very silicious, due to the presence of
unreplaced materials. In addition to the above limonites, there are
some softf, ocherous varieties, 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 erystal-
line structure of the sulphides, and can usually be recognized by this
means.

XANTHOSIDERITE.

Xanthosiderite (Fe,0,.2H,0), 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 concentric
structure, and as an ocher. In color, it is a golden vellowish-brown to
brownish-red. While not known to form large deposits, it is fre-
quently associated with limonite, especially where the ocherous variety
is common,

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

CARBONATE ORES.

The earbonate ores, even when pure, contain the lowest percent-
age of metallic iron (48.20%) of any of the ores of iron. Siderite
(FeCO,), also known as ‘‘Spathiec Iron,”” occurs prinecipally in strati-
fied rocks, and in those of a metamorphic character. It is particularly
common in mica and eclay slates. As clay-ironstone, it is found chiefly
in the Coal Measures.

The chief wvarieties of the carbonate ores are: (1) brown car-
bonate; (2) eclay-ironstone; and (3) black band. Tne first is the
ordinary, relatively 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.

Commereial 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 1g of the total production of iron ores in the United States
for that year.

CHEMICAL COMPOSITION.

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

TABLE NO. XII.

Chemical
Ores. Mineral Name. Formula. Chemical Composition.
Magnetite. Fe:)y Metallic iron. . ... 72.4%
| | OXFEEN . ccz. iy 0 27.6
Anhydrous Oxides of Iron. |
| Hematite . Fe:0, Metallie fron. . ... 70.0
‘ | OxXygen.......... 20,0
Metallie fron. . ... 66.29
Turgite. 2Fe:03 H.0. Oxygen. .. ....... 25.41
WRLBE . 4we v e 5.30
|
' Metallic iron. . . . . 62.03
Goethite. Fe:0: H:0. OXYEON i oauasi 26,97
| Water: i 10.10
Hydrous Oxides of Tron... .|
Metallic iron. ... .50.8
| Limonite, 2Fe:05 3H;0. Oxygen..........25.7
| WOEEL o s wswans 14.5
Metallic iron. . ... 57.12
Xanthosiderite. | Fe:0: 2H.0. Oxygen. ..ii:....24 .48
Water: . iiiavies 15.40
Carbonate of Iron. Siderite. FeCO; Metallic iron. . ... 48 .2
| Carbon dioxide. , .51.8

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

The earbonate 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
48.29 metallic iron.

The percentages recorded above 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, but also upon the nature of the materials as-
sociated with the ore.

FACTORS CONTROLLING THE VALUE OF IRON ORES.

The eommercial 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 comparative value
of the several classes of iron ore depends chiefly upon their iron
content. Thus, in pure ores, the order of value is as follows: (1)
magnetite, (2) hematite, (3) the brown ores, and (4) siderite. In
the majority of workable deposits, this classification will hold good,
for while few deposits of any class are strietly pure, those of the
normally low grade hrown and ecarbonate ores carry as high, if not
higher, percentages of impurities than do the normally high grade
magnetite and hematite oves. There are, however, important excep-
tions, due to the texture of the ore and to the associated materials.
The texture of an ore is often an important factor in smelting, for
porous, open textured ores are more easily reduced than those of a
compact, dense nature.

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

Inert impurities are those which may be sufficiently ecliminated
by the process of smelting to render a merchantable product. Chief
among these are silica and alumina.

Silica exists prinecipally as crystalline quartz, chert, sand, and
the silicate minerals. Alumina ocecurs chiefly in the form of clay and
other silicate minerals. These minerals may he largely eliminated in
the blast furnace 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 inereasing the cost of smelting, and often rendering an ore
unmerchantable. Limestone is used as a fluxing material for the
silica and lumina in the orve, and, therefore, is not injurious where
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
successiully removed by smelting, and the presence of which, except
in very 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, arsenie, and antimony.

Phosphorus renders steel weak and brittle when eold, and may
be present in very small guantities only. According to ITurd,® the
following is a typical analysis of Lake Superior bessemer ore: “*Bes-
semer ore dried at 212° F. has a typical analysis of 61.55¢ iron,
0.047¢4 phosphorus, 4.6% silica, and 1.5% manganese. With a generally
accepted moisture of 10¢ this is equivalent to 55.39¢ natural iron.
The per cent of iren may be diminished provided there is a diminu-
tion of phosphorus equal fo 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 of castings requiring great fluidity of
the metal. In pig iron for this purpoese, 2.5¢ of phosphorus is some-
times used. In smelting, phosphorus may be removed by the basie
bessemer process, although it is not removed by the acid bessemer
process. In the latter process the percentage of phosphorus may be
increased in the iron over that in the ore, due to the removal of other
impurities and the less of some iron. A large proportion of the steel
in this country is manufactured by the basiec 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 irvon, renders both
wrought iron and steel brittle while hot and thus unforgeable. Ores
producing a pig containing more than 0.08¢ of sulphur are 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, produeing
blow holes and dirty iron.

#Hurd, R., Iron ore manual: Lake Superior District, 1911, p. 6.
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In the process of smelting, small amounts of sulphur are re-
moved as caleinm 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 with are
arsenic and antimony, which, even in small quantities, are detrimental
to steel and wrought iron, and are not beneficial to east 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 manganiferous iron ore.

Manganese alloyed with iron in proportions of from 8 to 20¢
forms what is known as spiegeleisen; where the manganese equals
about 80%, 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. DManganese in small amounts gives steel hardness, duetility, and
strength, fitting it for the manufacture of burglar proof safes, car
wheels, ore crushers, dipper teeth for steam shovels, ete.

Manner of Occurrence: In many instances, the manner in which
an iron ore deposit oceurs is an important factor in determining its
value. For example: ore occurring in thin veins walled in by hard
rock; ore mixed with so large a proportion of clay and chert as to
render its separation very expensive; thin beds of ore separated by
strata of waste material, such as chert or quartzite, rendering mining
difficult and expensive; and ore so deeply buried as to make deep and
expensive mining necessary, frequently becomes unavailable though
it may be high grade.

On the other hand, low grade ores become available where found
in large deposits with a thin over-burden and little loreien matter in-
termixed. A striking illustration of this is afforded by the red hema-
tite or fossil ore of Alabama, which, thongh averaging as low as 35
to 404 metallie iron, oceurs in uniform heds 5 to 12 feet thick and
of great lateral extent. TUnder such favorable conditions, the low
cost of mining off-sets the low grade of the ore.

Proximity to Market: 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 usunally vary 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 unavailable. An available ore is one which will bring a
price sufficiently high to pay a profit over the cost of mining and
transportation. Obviously, where transportation is expensive an ore
to be available must be of relatively higher grade, or more favorably
situated regarding markets than an ore which is relatively more
accessible.

Transportation is very important in a consideration of the com-
mercial importance of the iron ores of Missouri. The lack of cheap
transportation has prevented the development of many deposits which
under more favorable conditions might be worked at a profit.

THE IRON ORES OF MISSOURI.

The important deposits of iron ore ocenrring in this State con-
sist of hematite and limonite. 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 limonites are also represented by several types but
do not have so wide a geologiec range, occurring chiefly in the area
underlain by Cambrian formations, although a few important deposits
occur in the Mississippian.

Commercial deposits of magnetite and iron earbonate ave not
known to occur in Missouri. Although certain of the vein ores in
the porphyry at Shepherd Mountain are strongly magnetic, these
ores are more largely hematite than magnetite.

The ecarbonate ores, which are known to oceur in the Lower
Coal Measures, have not been prospected for the purpose of develop-
ment, and no deposits of commercial importance have been dis-
covered.

The following types of iron ore deposits have been recognized
in Missouri, each being distinet as regards origin and geologic occur-
renece :

1. Specular hematite in porphyry (pre-Cambrian).
2. Hematites of the filled sinks (Central Ozarks).
3. Hematites of the Carboniferous.

4. Carbonate ores of the Carboniferous.

5. Red oolitic hematite of the Silurian.

6. Limonite secondary after marcasite and pyrite.
7. Primary limonite of Southeast Missouri.

8. Primary limonite of Southwest Missouri.

Each of the several types of ore deposits appears to be confined
rather closely to a certain geologic province 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 Mountain and Shepherd
Mountain, and the banded and somewhat silicious, specular hematite
oceurring in porphyry breccias at Pilot Knob. Deposits of this type
are confined execlusively to the porphyry of the St. Francois mountains,
and are marked with a star upon the general geological map of the
State, accompanying this report.

Type No. 2 includes red and specular hematite and important
quantities of brown ore in various stages of hydration which oceur
in sink-like depressions in the Cawmbrian of the north-central Ozarks.
The geologic province occupied by these ore bodies is fairly 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 sevies
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.

Types Nos. 4 and 5 do not outerop and are not indicated on the
map by smybol. Type No. 5 is known to occur at one point only,
as diselosed by a deep drill hole at Forest City, ITolt county.

Type No. 6 includes both the pipe and boulder variety secondary
after mareasite and pyrite. Deposits of this type have a very wide
distribution throughout the Ozark plateau, encroaching upon the
provinces of several of the other types. They 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 are confined to a relatively narrow strip of coun-
try bordering upon the southeastern Lowland plain. Type No. §
includes the primary limonite 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 well 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.

Missouri has three very distinet physiographie 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 Missouri.

The Upland plain and the Ozark plateau may be divided roughly
by a line following the Missouri river from its month westward to
Boonville, thence nearly due sonthwest along the Missouri, Kansas
and Texas R’y to the Kansas-Missouri boundary. The Ozark plateau
and the Lowlands are separated by a well marked escarpment ex-
tending from Cape Girardeau, on the Mississippi river, southwest
through Poplar Bluff to the DMissouri-Arkansas boundary. These
divisions are remarkable for the great difference in both their geo-
logie and physiographic features.

The Upland plain is essentially a broad, undulating, prairie
region tilted gently to the southeast. In the extreme northwest cor-
ner of the State, where it is highest, it has an altitude slightly above
1200 feet, while along its lowest portion, the flood plain of the Mis-
sourl river, the altitude is from 400 to 600 feet.

This region is underlain by a great series of shales, sandstones,
and limestones which have a gentle dip to the west and northwest.
The highest portions of the region have the gentlest surface features,
while the lower parts are generally more deeply trenched. The area
north of the Missouri river is more or less thickly covered with glacial
drift, and is drained by nearly parallel streams tributary to the Mis-
souri river on the south or to the Mississippi river on the east.

That part of the Upland plain which lies south of the Missouri
river 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 Missouri 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 direetions from a ecentral highland area, the flanks of the dome
are deeply trenched and the larger part of the country has a decidedly
rough topography. The surface rocks of the platean, consisting of
granite, porphyry, and a series of magnesian limestones and sand-
stones are the oldest outeropping in the State. DMuch of the plateau
lies at an altitude of from 1200 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 Missouri
occur in the Ozark plateau. Their economic importance is governed
largely by their topographie 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 deseribed in some detail.

GENERAL TOPOGRAPIIIC FEATURES.

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 DMissouri 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 over 500
miles which extends from the Mississippi river in a broad double
curve, first west, then southwest, and again west. The maximum
breadth of the region is about 200 miles.®

Surrounded on all sides by lands having a relatively low relief,
this elevated region stands out #s the one prominent topographic
feature in all that vast plain reaching from the base of the Appa-
lachians to the foothills of the Rocky Mountains.

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 distinet fopographic
and geologic features which have had a direct influence on the de-

*Keyves, C. R.,, Missouri Geol. Survey, vol. VIII, 1894, p. 321.
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velopment of the mineral resources. These provinces are the St.
Francois mountains, the Central Ozark upland, and the flanks of the
Ozarks.

THE ST. FRANCOIS MOUNTAINS.

The St. Francois mountains are the most striking physiographic
feature of the plateau. They consist of an extensive group of granite
and porphyry hills which oceupy an area of about 1200 square miles,
and are located chiefly in St. Francois, Washington, lron, Reynolds,
Wayne, and Madison counties, with outliers in Shannon, Carter, Ste.
Genevieve, 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 geologie sense they belong to the St. Franeois group.

Taken as a whole, the mountains consist of rounded, conical
masses of porphyry and granite. They ocenr, for the most part, in
groups, although single individuals are frequently entirely isolated
and have their bases snrrounded by sedimentary rocks which com-
monly oceupy the valley areas. [Unlike the ridges and hills of the re-
mainder of the Ozark plateau, the erests of the St. Francois mountaing
have no common level but vary from 100 to 800 feet above the relatively
flat valleys at their bases. Tawm Sauk mountain rises 1800 feet above
tide and forms the highest known elevation in the State.

In the eastern portion of the distriet the sedimentary rocks have
been largely removed, while toward the horders the effect of erosion
is less advanced, and the mountains, although rounded, are lower
and smaller with their bases completely surrounded by sediments.

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

Approximately four-fifths of the drainage of the St. Franecois
mountains is accomplished by tributaries of the St. Franecois 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. Franeois moun-
tain district is the so ealled Shut-In, a short, narrow ecanyon eroded
in the granite or porphyry. At the beginning of the present drainage
cyele, the igneous rocks were covered with sedimentary deposits. As
the latter were eroded the granite and porphyry were gradunally ex-
posed. Where the course of a stream was transverse fo a ridge of
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igneous rocks it eut its echannel 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 the 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. Francois mountains probably include the area of greatest
combined uplift in the State. From these a great series of lime-
stones and sandstones dip away in all direetions toward the margin
of the plateau, steepest where the distance is shortest and most gently
where longest. Thus, in general, the rocks of the plateau are 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 deteect
any dip except over long distance.

THE CENTRAL OZARK UPLAXND.

The Ozark plateaun in its highest parts consists of a central
upland belt extending from the St. Francois mountains in western
Iron county to Texas eounty, then south and southwest to northern
Barry county. In western Iron county the upland has an elevation
of about 1600 feet, continuing at that altitude through Revnolds
county, falling to 1400 feet in Dent county where there is a large
area of relatively flat upland at about this elevation. Continuing
southwest through Texas county into Wright county the plain rises
to near 1700 feet at Cedar Gap and from this point falls again to
about 1550 feet at the State line.

Within this central upland belt, the topographic features are re-
markably gentle for the Ozarks. The surface is undulating rather
than hilly. The valleys are relatively broad and shallow and the
higher elevations are seldom more than 100 feet above the valleys.
Under ordinary conditions these valleys are dry and are flooded only
during excessive rains. Loecally, where the surface waters are ab-
sorbed by sinks to which the stream courses have not yet eut back,
the drainage lines are indistinet and the divide is inconspicuous.

THE FLANKS OF THE OZARKS.

From the St. Francois mountains on the east and the Central
highland area on the west, the general level of the plateau slopes
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away in all directions toward its border, its stream courses generally
becoming deeper and the surface inereasingly rugged as the margin
is approached. There 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 étreams, forming upland ridges that are exceedingly
erooked and irregular in width. While this type of topography is
characteristic of the greater part of the southern 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 of 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 relief.

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 valleys are not so deep as those on the south.
Between the parallel streams are relatively broad, flat topped divides
representing long strips of but slightly eroded plateau differing in
character from the narrow, erooked ridges of the southern Ozarks.

There 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 Meramec 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 eut
by streams of moderate depth with comparatively narrow belts of
hilly country along their courses.

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

DRAINAGE.
STREAMS,

The Ozark plateau is drained largely by a system of nearly radial
streams flowing into the Missouri river on the north, the Mississippi
river on the east and the Swamp area on the southeast.

The mnorthern portion of the plateau is drained by the Osage,
Gasconade, and Meramee, while the chiefl river 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 Jasper county and large parts of Barton, Liawrence, and
Newton counties, is over the western border of the State, the water finally
reaching the Mississippi through the Arkansas.

In each of the above mentioned drainage districts, the direction
of the stream courses coinecides 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. With 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 platean 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. The southern streams have an
average fall of 12 feet to the mile, while the northern streams have
an average fall of about seven feet per mile,

The courses of the short, rapid streams drainine 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 than those
of the northern, southern, and western slopes, and the streams have
correspondingly greater fall, are shorter, and have little or no flood
plain.

In general features, however, the streams of the several slopes
of the Ozark plateau are very similar. The valleys of their upper-
most tributaries through the first 100 feet of fall are usually wide
and open, like a flat pitehing trough with low divides which, as a rule,
are covered with soil and ehert. The fall of these tributaries usually
exceeds 25 feet per mile. They are produced more largely hy solution
than by erosion. The average rainfall does 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.
These valleys are best developed along the southern slope, although
they also oceur north of the divide. In Texas, Howell, Shannon and
Oregon counties, they afford a large part of the tillable soil.

c—3




34 THE IRON ORES.

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 grow deeper,
the topography becomes correspondingly rough, frequently resulting
in bluffs from 200 to 300 feet in height.

SPRINGS.

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 are common to both sides of
the plateau but are best developed in the upper valleys of the Mera-
mee, Gasconade, Osage and Current rivers. Springs of smaller size
are found in all parts of the region.

Prominent among the larger springs are the Hahatonka, Meramee,
Greer, Bennett’s, and Mammoth springs, each of which flows millions
of gallons per day. Measurements at the Meramee 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 caves. Conditions most favorable for the formation of
large openings occurred after the prinecipal streams had cut their
channels well into the formations, but before the tributary valleys
were fully developed. TUnder 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 throngh-
out a large part of the Central Ozark region. In the Central ore
distriet, solution ecaves 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 are 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 are 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 nunderground 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 oceur
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 known 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 distriet has no relation to
present topographiec features, although extremely important in its
relation to the hematite deposits of that distriet. The formation of
these sinks is discussed in Chapter VL

HIGIHWAYS.

From the foregoing deseription 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 generally the
case in both the Upland and Lowland plains of Missouri, but follow
the ridges and wvalleys, making occasional transfers from one to the
other upon the more gentle hillsides.

Since in a few cases only, the iron ore oceurs near the rail-
roads, a haul by wagon is generally required. This is seldom possible
for distances exceeding a few miles, for the roads being generally
unimproved, are rapidly cut up by heavy loads and, during the winter
seasons, often hecome 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. The lack of adequate transportation facilities has
greatly retarded the development of the brown ore deposits of the
southeastern portion of the State.



CHAPTER 1IV.
GEOLOGY.

INTRODUCTION.

The iron ores of Missouri are so varied in their nature and in the
manner of their oceurrence 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 reason, a brief review
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
deseriptions of the various formations are to be found in the earlier
reports of this Bureau.

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

GEOLOGICAL SECTION.

The following geological section, based upon the work of the
Missouri and the U, 8. Geological Surveys, is the latest provisional
age classification of the known formations of the State:
ijmu-. il ,_|{.-\!I1|vial deposits.
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PRE-CAMBRIAN.
THE GRANITE.

The granite composes about one-fourth of the igneous rocks of
the State. It is confined chiefly to the eastern portion of the St.
Francois Mountains, but outerops at intervals throughout the district
characterized by igneous rocks. It consists principally of quartz and
feldspar with smaller quantities of rutile, zireon, and black mica, and
is usually pink to red in color, though occasionally grayish. It varies
in texture from coarse grained holo-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. However, small disseminations of micaceous hematite are
known and at one place have been mined as a filler for paint.

TIIE PORPHYRY.

The porphyry comprises about 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-erystalline, ground-
mass containing numerous small grains of iron oxide. In 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 flowage lines, on the one hand, to one having a coarse granitic
texture on the other.

THE BRECCIA AND TUFF.

Closely associated with the porphyry and apparently of the same
age are certain pyroclastics consisting of porphyry breccia and vol-
canie tuff. According to Haworth®*, the breccia ocenrs abundantly
at many places but is best developed at Pilot Knob, Buzzard Moun-
tain, and Cedar Hill. The ground-mass of the breccia is usunally
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 breceia and the in-

*Haworth, E., Crystalline rocks of Missouri: Mo. Geol. Survey, 1804, p. 209,

**Haworth, E., Age and origin of the crystalline rocks of Missouri: Mo, Geol. Survey,
Bull. No. 5, 1891, p. 28.
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cluded iron ore has a thickness of 140 feet and constitutes the so-
called Pilot Knob Iron Formation which is deseribed in detail in a
later chapter.

Voleanic tuff has been observed at a number of places in the St.
Francois mountains, but in small quantities only. According to Ha-
worth*, ““On the south side of Shepherd Mountain a rock was found
in broad thin layers, often not over 114 inches thick, which closely
resembled a quartz porphyry-tuff. In section 19, township 33 N. 4
E., in the vieinity of Mr. W. W. Heywood’s, a rock is quite common
which is distinetly 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 hrown 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-
seribed, 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 Mr. Heywood’s spring,
west of the barn, Others are very fine grained and have a jaspery or
flinty appearance, but under the microscope arve 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 Mountain, Pilot
Kunob, and Shepherd Mountain are deseribed in detail in a later chap-
ter.

THE DIABASE (GREENSTONE).

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

It constitutes but a small part of the St. Francois mountains hut
oceurs at intervals over the entire area, most frequently in the eastern
and southern parts. The diabase usnally occurs in dikes, but in a
few instances, as ecircular, 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 Mountain it oe-

*Haworth, E., Age and origin of the crystaillne rocks of Missouri: Mo. Geol. Survey
Bull. No. 5, 1801, p. 31.
#*Rosenbusch, Mikroskopische Physiographie der Massigen Gesteine, p. 419,
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curs eutting 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 nmot known to bear any definite relation to the iron ore de-
posits*. :

JAMBRIAN.

Between the period of the formation of the igneous rocks and
the earliest Cambrian sediments there was a very long period of
erosion during whieh 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.

The 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
Middle Cambrian, however, there appears to have been almost con-
tinuous sedimentation throughout the remainder of the Cambrian
period with no well defined struetural or stratigraphie break until
near its end. The division between Middle 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 LAMOTTE FORMATION *%,

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 over an area of ap-
proximately 250 square miles in the vieinity 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. Geol. SBurvey, 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 Washington coun-
ties: Mo. Bureau of Geol. and Mines, vol. 9, 2nd series, 1908, pp. 18-57.
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Between the Lamotte sandstone and the Bonneterre dolomite,
there is usually a transition zone of from 40 to 50 feet of alternating
beds of chloritic and somewhat shaley dolomite and sandstone. Oe-
casionally, this transition is muech more abrupt.

The conglomeratic beds at. the base of the formation vary from
a few inches to 30 feet in thickness. They are usunally 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 Mountain and Pilot Knob, the
conglomerate includes also numerous pebbles and boulders of specular
hematite, and has a maximum thickness of 100 feet.

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

THE BONNETERRE 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 ifs total areal extent is about equal to that of the Lamotte
formation. The upper part of the Bonneterre 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 desceribed as character-
istie of the Upper Lamotte; but where it overlaps the granites and
porphyries, a few feet of conglomeritic material usually intervenes 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 oceur within the area under-
lain by the Bonneterre formation, but these have been found to be
generally shallow and are seldom of commercial importance.

THE DAVIS FORMATION.

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. '

The 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 dises 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 vertical position of the thin
plates or dises of limestone of which they are largely composed.

The upper member of the Davis is normally about 70 feet thick.
It may be distingnished 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 the entire absence of the ‘‘edgewise’
conglomerate. :

The contact of the npper and lower members is well marked by
the occurrence of a layer of rounded houlders 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. In the vicinity of Irondale, float limonite has been gathered
from the surface of the Upper Davis, but this ean be traced to the
overlying Potosi formation occurring in that vieinity.

THE DERBY FORMATION.

Lying conformably upon the Davis shale, is the Derby formation,
consisting of about 38 to 40 feet of highly magnesian limestone. Alter-
nating thick, soft, porous beds and thin, hard beds weather to form a
characteristic shelving outerop, 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 hearing.

THE DOE RUN FORMATION.

This formation overlies the Derby and has a normal thickness of
about 50 feet. It consists largely of relatively ]1ea'\'i]y bedded, finely
erystalline, impure, magnesian 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 FORMATION.

This 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. Most of the
silica is present as thin coatings of chalcedony and drusy quartz, lining
irregular cavities or coating joint and bedding planes. In this par-
ticular, this formation is distinetive 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 fime,
supplied the now dismantled Irondale furnace.

THE EMINENCE FORMATION.

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

THE PROCTOR FORMATION ¥,

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

The surface distribution of the Proctor is not fully known. The
upper portion of the formation is well exposed along the Osage river
in Morgan and Miller counties, and it has been recognized along the
Current River in Shannon county.

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

THE GASCONADE FORMATION,

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.

#Detailed descriptions of the Cambrian formations, from the Proctor up to and includ-
ing the Jeflerson City, may be found in the following reports of the Mo. Bureau of Geol.
and Mines.

Geology of Miller County, Vol. 1, 2nd series, 1903, pp. 23-81.

2 " Moniteau *  Vol. 3, 2nd series, 1905, pp. 21-33.

' Morgan ' Yol, 7, 2nd series, 1907, pp. 24-46.
Biennial Report to the 46th General Assembly, pp. 55-59.
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It varies in eolor from white to deep brown and in composition
from caleareous to quartzitic. There is also considerable variation in
thickness within short distances. It is generally exposed as a single
shelving ledge from 214 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 Miller County, where fully exposed, it is very
uniform in thickness, averaging between 240 and 250 feet. It is
rather heavily bedded, and has a erystalline to granular texture and
a light to dark gray color. Near the base it becomes somewhat
shaley.

The cherts, which comprise from 10 to 154 of the formation,
oceur 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 indiseriminately 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 every direction through the dolomite, or may exist
as isolated irregular patches. -

The beds of sandstone in this member are usually thin, highly
caleareous, 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 streams of the Ozark
region, including the Meramee, Gasconade, Osage, White, Current,
Black, St. Francois, and Castor rivers and their larger tributaries.
‘Wherever it forms the surface rock, it imparts a rough topography.
High, narrow, chert covered ridges, and many precipitous bluffs mark
its distribution.

Many of the important deposits of limonite of Southeast Missouri
and many of the red and specular hematite deposits of the Central
Ozarks are directly associated with this formation. Tt is one of the
prineipal iron bearing horizons of the State.
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THE ROUBIDOTUX FORMATION.

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

Consisting largely of sandstone interbedded with thick heds of
chert and cherty dolomite, it varies so greatly within short distances
both in thickness and composition that no single deseriptive section
can be made to apply generally over the wide area in which it out-
erops. This is especially noticeable on comparing the detailed de-
seriptions of the formation as it oceurs in Miller, Morgan, 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 sinee it is with the Roubidoux of this distriet that
we are more directly concerned, the Phelps county section is here
taken as the type.

In the vieinity 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 overlain by a
second cherty dolomite member, which grades into the overlying pitted
dolomite of the Jefferson City formation.

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

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

The upper and lower sandstone members are separated by 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 common oe-
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
““eotton rock’ and erystalline, cherty dolomite comprising the upper
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dolomite member, This member of the Roubidoux formation commonly
oceupies the erests of the ridges but seldom outerops, due to the rapidity
with which it weathers.

THE JEFFERSON CITY FORMATION.

This is the youngest of the Cambrian formations of the Ozark
platean. It consists chiefly of dolomite and lies conformably upon
the Roubidoux, Its surface distribution is confined mainly to the up-
lands of the northern, western, and southern outer margins of the
Ozarks, together with a number of the highest hills and divides of the
Central plateau. In Morgan 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
interecalated 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 that it contains. Tts mottled
appearance is caused by inelusions of a white, powdery, silicions ma-
terial filling cavities and distributed along the bedding planes,

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

ORDOVICIAN.

During Gasconade, Roubidoux, and Jefferson 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 which 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 Ordovieian
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 chiefly to narrow belts of territory in
Ralls, Pike, Lincoln, Montgomery, Warren, St. Charles, St. Louis,
Jefferson, 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.

The 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, caleareous 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 erystalline, highly fossiliferous, gray to buft
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 Thebes, 111, it consists of
two shale members separated by a sandstone member. According to
Shumard®, the upper shale member consists of about 45 feet of bluish
gray and yellow, sandy shale, beneath which is about 100 feet of
yvellowish, fine grained, argillaceous sandstone underlain in turn by
about 60 feet of dark, calearecous shale, making an estimated total
thickness of 205 feet. In Pike county** it has a recorded thickness of
100 feet and comsists chiefly of a light blue, sandy shale divided at in-
tervals by thin flags of shaley limestone one to six inches thick. 1t oceurs
at the surface chiefly in Ralls, Pike, and Lincoln counties, with smaller
areas in Perry 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 (Bainbridege), and the Bailey (Lower
Helderberg), which are 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. Geol. Survey, 1855-71, p. 124,
#*Rowley, R. R., Geology of Pike county, Missouri: Missouri Bureau of Geol, and Mines,
vol. 8, 2nd series, 1907, p. 16.
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The above formations consist mainly of limestone. The Girardeaun,
which oceurs chiefly in Cape Girardeau county, consists of approxi-
mately 60 feet of bluish gray, compact, thinly bedded limestone, It
is somewhat cherty in the upper portion. The Niagara in Pike county
has a thickness of 25 feet and consists of dolomitie, 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.

The Silurian rocks outeropping 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 outerop and 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 Ozark plateau, together with cer-
tain counties along the Mississippi river north of St. Liouis. The series
includes, in rising succession, the Clear Creek (Oriskany), the Onon-
daga, the Hamilton, and the Sulphur Springs formations.

The Clear Creek (Orviskany) consists of cherty limestone which is
typically exposed south of Wittenberg, Perry county.

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

The Hamilton formation consists of blue to black, slightly
arenaceous shale which is well developed in Marion, Ralls, Pike, and
Lincoln counties. In Pike county it varies greatly in thickness, rang-
ing from 7 to 63 feet. The Onondaga and Hamilton formations have
been included by K. O. Ulrich under the name of *‘Grand Tower’'.

The Sulphur Springs formation consists of three members, viz.:
a yellow friable sandstone, known locally as the Bushberg; a sandy
limestone, known loeally as the Glen Park; and an unnamed shale.
Above the Bushberg sandstone in St. Louis county, there oceurs 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.



THE MISSISSIPPIAN, 49

MISSISSIPPIAN.

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

The Mississippian is commonly divided as follows: The Chemung
group—also known as the Kinderhoolk; the Burlington; the Keokulk;
the Warsaw; the Spergen; the St. Louis group; and the Chester
group.

THE CHEMUNG GROUP.

The Chemung consists of three formations; the Louisiana lime-
stone; the IHannibal shale; and the Choutean limestone. As a group,
they are well defined in the counties bordering the Mississippi river
north of St. Louis, and have representatives as far south as Witten-
berg, Perry county.

The Louisiana, the lowest member, eonsists of thinly bedded, elose
grained, hard, buff to bluish colored limestone, which 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 caleareous,
sandy shale, capped by a shaley sandstone exhibiting numerous worm
borings, on account of which it has heen called the ‘‘Vermicular’’
sandstone. In Pike county this formafion 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 BURLINGTON FORMATION.

This formation, as a whole, is a coarsely erystalline, 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—
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counties. The Burlington formation has a maximum thickness of 350
feet, and underlies the major portion of the area oceupied 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 EEOKUK 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 WARSAW 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 FORMATION.

This 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
Missouri. 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.

THE S5T. LOUIS GROUP.

This group includes the St. Louis and Ste. Genevieve 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 maximum thickness of 300 feet.

The Ste. Genevieve formation is known to oceur 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 inecludes 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 of
thinly bedded, gray limestone and bluish fossiliferous marl. The Birds-
ville, which is considered the top of the Mississippian series, consists
of shale, sandstone, and thinly bedded, impure limestone; and has a
maximum thickness of 300 feet.

‘With the exception of the Burlington, the Mississippian formations
are not known to be iron bearing.

PENNSYLVANIAN.

Unconformably' upon all the underlying rocks, is the Pennsyl-
vanian or Coal Measures series, having a thickness of mearly 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 Missonri river along the western
boundary of the State to the vicinity of Joplin. It is divided into
two main groups known as the Des Moines and the Missouri. These
are in turn sub-divided into formations, some of which are composed
of several members.

THE DES MOINES.

The Des Moines, or Lower (loal Measures, has an approximate
thickness of 700 feet. It consists mainly of shale and sandstone,
with eomparatively thin and unimportant beds of limestone. It con-
tains the prinecipal productive coal seams 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 Towa
state line. An important outlier ocenurs in the northeastern part of
St. Lonis 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 sandstoné and shale and con-
tains a number of important coal seams. Overlying unconformably
the Mississippian formations, it oceurs irregularly along a belt ex-
tending from Barton county on the south to the Towa 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.

*Shepard, E. M., Geology of Greene county, Missouri: Mo, Geol. Survey, vol. 12, 1808,
p. 13.
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The Henrietta is made up of limestone, shale, and sandstone, the
limestone forming noticeable escarpments in the area of low. relief oe-
cupied by the Des Moines.

The Pleasanton, forming the upper member of the Des Moines,
consists chiefly of shale. Due to the ease with which it weathers,
outerops are not common.

‘With the exception of a few thin beds of earthy, red hematite
oceurring chiefly near the base of the Cherokee and oceasional thin
beds of iron carbonate, the Des Moines is not known to be iron bear-
ing. These deposits are described in a later chapter.

THE MISSOURI.

The DMissouri inecludes about 1300 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 Missouri river.

With the exception of a few thin beds of iron carbonate of no
commercial importance, the Missouri series is not known to be iron
bearing.

TERTIARY.

Much younger than any of the foregoing series, and separated
from them by pronounced unconformities, is a series of unconsoli-
dated sediments which are assigned to the Tertiary and Quaternary.
The lowest of this series, the Tertiary, includes three divisions known
as the Porters ereek, the La Grange, 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 LaFayette for-
mation, econsisting chiefly of rounded and water-worn chert gravel,
which, in places, is cemented by iron oxide.

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

THE PLEISTOCENE.

Next later than the LaFayette is the Pleistocene, which includes
the glacial drift and the loess.

The glacial drift consists of intermingled boulders, gravel, sand,
and clay, and occurs as a relatively thin veneer over the surface of
the northern part of the State ag far south as the Missouri river and
beyond it into Jackson, Saline, and St. Louis counties.

The loess is a fine, vellow to buff colored eclay without marked
stratification. It has a maximum thickness of about 200 feet, and is
confined chiefly to the banks of the Missouri and Mississippi Rivers.
Neither the glacial drift nor the loess are known to be iron bearing.

RECENT.

This, the youngest geologie formation, consists of residual and
alluvial elays, sand, and gravel.

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 oceur over the entire Ozark plateau, but
are most extensively developed in the southern and southeastern parts
of the State, particularly in the arvea bordering the Lowlands. Here,
they frequently have a thickness of from 100 to 200 feet.

Much of the brown iron ore of the State is embedded in residual
clay, the character and distribution of which is deseribed more in
detail in a later chapter.

The alluvial deposits are developed chiefly upon the flood plains
of the Mississippi and Missouri rivers and their larger tributaries.
They consist of gravel, clay, sand, and loam which have been washed
from the residual deposits into the valleys. Aside from its association
with certain unimportant bog ore deposits of the Lowlands, 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 truly 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 hrown iron ores of Missouri belong to two dis-
tinet classes which differ widely in physical and chemical character,
mode of occeurrence, and distribution. As mentioned in a previous
chapter, these two classes of brown ore are designated as (1) seec-
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 ferrie
oxide.

Deposits of secondary limonite are of frequent ocecurrence and
are 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 have produced ore of this type, are the
Luke near Keener, the Cady near Blum, the Buffington near Williams-
ville, the Janis, King, and Sawyer near Greenville, and the Carson
and Kingsbury southeast of West Plains.

The deposits of primary limonite are confined chiefly to a relatively
narrow belt bordering the Tertiary lowlands in the southeastern part
of the State, but they also occur in a few localities in Christian,
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 1910 are located at Puxico and Orchard switech. Reecent
shipments have also been made from the Myers, 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. There are hun-
dreds of outerops, particularly throughout southeast Missouri, which
were not visited. To locate and report upon each of the deposits would
require a detailed geologic survey of a large part of the Ozark plateau.

SECONDARY LIMONITE.
TIE 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 plateau®.

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—Marble Hill distriet, 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—West Plains district, including the deposits of
Carter, Ripley, Oregon, Shannon, Howell, Ozark, and Douglas coun-
ties;

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

In addition to the deposits embraced in the above districts, there
are a number that are relatively isolated and so widely secattered as
not to be readily grouped. As shown on the map, these include de-
posits in the vicinity of Caledonia; secattered deposits along the north-
eastern border of the plateau in Ste. Genevieve, Jefferson, Franklin,
(Gasconade, and Osage counties; a few deposits occurring in Polk and
Greene counties on the west flank of the Ozarks; and an oceasional de-
posit within the region of the ‘“filled sinks’’ of the Central ore dis-
triet.

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 limonite of this 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 nnder-
lain by the Cambrian formations. They are associated chiefly with
the Gasconade limestone, Roubidoux sandstone, and the Jefferson
City limestone, although a few deposits oceur in other Cambrian for-
mations. Among the latter are those in the vicinity of Caledonia,
which oceur in Potesi residual material, and those near Frederick-
town, which overlie the Bonneterre limestone. A few unimportant
and undeveloped deposits oceur at other geologic horizons.

‘While the deposits of secondary limonite are underlain by the
above 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 obseure its relation to the
underlying formation.

The residuum consists of a heterogeneous mixture of clay, chert,
and sand derived echiefly from the decomposition and disintegration
of impure, cherty, magnesian limestone and sandstone of 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. The entire Ozark plateau
is enveloped in a mantle of residuum which has a maximum thickness
along the southern slope, attaining in eertain portions of the Williams-
ville-Greenville and Winona-West Plains districts, a known depth of
over 200 feet. Where it is thickest, it almost completely obseures the
underlying formations,

Topographic Relations: The secondary limonite deposits bear
no definite relation to the topography. They may oceur either on the
crest of the highest hills or along their slopes, a few having been ob-
served even upon the 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 seat-
tered boulders. Ocecasionally 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 elay. Many 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
barren clay which cannot be detected from an examination of the sur-
face.

Size of the Deposits: The deposits vary 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 outerops over several acres the tonnage
will probably exceed this figure. It is hardly probable, however, 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 feet 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 Kings-
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 indieates
the possible depth to which the ore might extend.

Outerop: Outerops of this class of deposits vary greatly in size
and form and often indicate the nature of the deposits. IHowever, in
most cases the character and size of the outerop are insufficient criteria
upon which to base a reliable estimate of the size of an ore body.

A very promising form of outerop consists of large and small
fragments of ore, forming a small knoll on the crest of a hill or ridge.
Outerops of this type are particularly characteristic of those loecali-
ties where the residumn is thickest, and are generally indicative of
important deposits of ore. Among the developed properties which
were marked by outerops of this type, are the Janis, Ojibway, and
. K. mines in Wayne county, and the Kingsbury mine in Howell
county, all of which have been important producers.

A less promising form of outerop, 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. Outerops of this type 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 connty,
and the J. B. Old bank in Oregon county are typical examples of such
deposits.
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Still another form of outerop is that in which a large mass of
nearly solid ore lies exposed upon the surface of the limestone. Out-
crops of this type are 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 outerop.

Overburden: The amount of overburden varies with the mode
of occurrence of the ore. Deposits directly associated with limestone,
usually outerop, 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 deposits are over-
lain by river silts and gravel, and by gravels of Tertiary age.

THE ORF.

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

The silica is present mainly in the form of chert and small erystals
of quartz. The chert ocenrs embedded in the ore while the quartz
occurs lining cavities and oceasionally as erains of sand.

Alumina is present in the form of elay, either coating the surface
or filling cavities in the ore. Where the ore is exceedingly porous,
clay may be so abundant as to materially lower its grade but can be
removed in part by washing.

Tron sulphide is present in the form of marcasite and pyrite, the
former being the more prevalent. It oceurs chiefly near the bottom of
the deposits either in houlder form incased in limonite or as soft mar-
casite embedded in clay. The latter mode of ocenrrence is character-
istic of deposits sitnated near ground water level. In a few cases
marcasite has been observed filling fissures and ecavities in limestone
underlying the ore. However, it is not usually present in sufficient
quantity to materially affect the commercial possibilities of a deposit.

Manganese, 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 tabular ore; (2) stal-
actitic or “pipe’’ ore; and (3) soft granunlar 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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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 marcasite. The exterior of the boulders is usunally
rough and angular and coated with clay. Many 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 equally as common as the boulder ore and is
associated with both the other forms. It occurs in rectangular frag-
ments varying from one-eighth to one ineh in thickness, which appear
to have been deposited along joints and bedding planes in the lime-
stone.

There are two forms of tabular ore marking successive stages in
the process of vein filling: (1) one side conforming to the rock sur-
face upon which it was deposited, with psendomorphous. botryoidal,
and cockscomb erystal forms after marcasite, on the other, represent-
ing incomplete vein filling; (2) both sides conforming to the surface
of the wall rock and eompact throughout, representing complete vein
filling.

The stalactitic or ““pipe’” ore comprises so large a part of the see-
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 boulder and tabular
ore and, in some instances, with the ocher.

The pipe ore oceurs 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 inch to six inches
in diameter and from a few inches to several feet in length. They
are usually about a quarter of an ineh 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 usnally nearly circular in cross-
section and for the most part, nearly uniform throughout. Some, how-
ever, show tapered or enlarged ends. Oeceasionally they branch, form-
ing two or more pipes which may unite again to form a single pipe.
They may oceur as single individuals but more often in parallel ag-
gregates, forming bundles. Oceasionally they have a confused eriss-
cross or twisted strueture, the pipes being frequently twinned. The
parallel arrangements is much the more common, being particularly
characteristie of the smaller pipes, notably the wire pipes, having 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 are so loosely cemented that, when ex-
posed to the air, the whole mass crnmbles to a heap of individual
pipes.

In cross-section, the pipes exhibit either a simple eoncentrie band-
ing or both a radial and banded structure. The concentric banding
is due to alternating light and dark rings of limonite encireling a
closed center, the outer surface being relatively smooth and without
erystal, botryoidal, or other psendomorphous forms.

Where the ore has both the radial and banded structure, there
has apparently been a concentrie growth of radial erystals of iron sul-
phide. The center of a pipe of this charvacter is frequently a con-
tinuous thread-like opening, and the exterior is usually covered with
pseudomorphs of limonite after marcasite. In some instances these
pseudomorphs are perfectly truncated cubes after pyrite. Occasion-
ally the pipes consist wholly or in part of unaltered marcasite. Figs.
1 to 4, Plate 1V, illustrate the more common forms of pipe structure.

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, usnally forming the gangue in
which the boulder ore is embedded. There are 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 the deposits the
distinetion between minable ore and waste is a relative term only,
depending entirely upon the proportion of fine ore in the dirt. Where
the deposit consists chiefly of small fragments of ore embedded in
clay, it ecannot be profitably mined unless washed. In case the de-
posit contains considerable boulder ore it may be worked by hand, the
finer ore and clay being removed as waste. In many cases this waste,
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. Where it is relatively abund-
ant and oceurs in small fragments, the ore must be passed through
erushers and over jigs in order to concentrate it economically.

Chemical Composition: The pipe ore is high grade, the boulder
ore medium grade, non-bessemer limonite. Analyses of 51 shipments
from various mines show the pipe ore to be fairly uniform in character
and to average 55.27% iron, 7.564 silica, .0824 phosphorus, and .1384
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Fig. 1. Cluster of needle pipes of second- Fig. 2. Cross section of pipe ore showing
ary limonite. Reduction 2. concentrie structure of the pipes.
Reduction 14,

tig. 3. Pipe ore in which the pipes are FFig. 4. Pipe ore showing cavity filling.
coalesced, Reduction . Reduction 4.
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manganese. One hundred and five shipment analyses from 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 well segregated that it can
readily be removed in hand mining, and shipments have been uni-
formly low in this element. Usnally the percentage of sulphur in-
creases somewhat with depth, depending upon the completeness of the
oxidation of the original sulphides. 1t is only in exceptional cases,
however, that the secondary ores contain over 0.24 sulphur and they
oceasionally run as low as 0.05¢. The average sulphur content of 15
samples analyzed by this Burean was found to be 0.079¢. Aluminum
is present in quantities varving from 1 to 3% and, where the ore is
not washed 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 included chert, When freed from the clay, in
which it is embedded, it will average 574 iron. The best houlder ore,
when carefully sampled, runs but slightly lower in iron. However,
this ore usually contains more impurities than the pipe ore and, in
car load shipments, runs several per eent lower in iron.

The soft ocherous ore is occasionally nearly pure iron oxide, but,
on the whole, contains considerable clay, and has not been recognized
as valuable ore. In certain instances, however, it has been found in
such quantities as to suggest the possibility of mining if.

The following analyses are of shipments of lump and washed ore
from mines producing ore chiefly of the pipe varviety™:

TABLE NO. XTIT,

LUMP ORE.

- | |
g Mine. Iron. Silica. | Phos. Mn. | Moisture, | Bhipments
. | | | Averaged.
YT | 55.40 6.90 07 | i 5.00 1
2 Buffington............... | 53.46 9.45 097 .10 3.26 7
b L6 T AN AN TR ALl S TR 55.51 7.55 e o Lri: o MR 3.30 11
e AR i e e | 55.13 8.31 087 10 | 4.10 6
5; Harness a_n{i Lundy,,...., | 54.61 8.76 L0858 .215 3.50 12
6 King. . ..coeeciemessosena 55.41 7.556 074 08 3.00 1
FiLandaw. ... | 53.75 9.53 0T A2 5.00 1
IRETS ) | 57.26 2.87 .064 B2 |vemvmmaes 10
9 BRVAOL, .y sy e 54.90 8.15 B s | eessecies 1
T . i 57.20 I 6.51 | . 109 | L06 3.00 1
Average of 10 mines...| 55.27 7.56 | .082 s o
|

*Analyses Nos. 8 and 12 were made by the Wayne Iron and Lumber Co.; the balance
by the 8t. Louis Blast Furnace Company.
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WASHED ORE.

2 Mine, Tron. | Silica. | Phos. | Mn. | Moisture. | Shipments
: Averaged.
AL L . = — 1
B LA o wmsianmas v 52.65 11.60 L0830 .11 4.00 26
12| BAWYEr . . oq i vesisimasis 50.31 13.37 | L 069 R |- R PRI S 13
13| Williamsville Iron Moun-
tain Ore Co. . ivuiviein 53.04 12.04 076 .10 4.00 1

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

TABLE NO. XIV.

) |
g Mine, Iron. Silica. Phos. | Mn. | Moisture. ‘ Shipments
: | Averaged.
| | | |
1| Carmom ;o SivaiR e e d 53.83 9.85 115 .124 5.30 33
2| Cordz-Fischer. ........... 49.95 14.13 | 094 .145 4.95 11
3| Holliday-Klotz., .......... | 52,36 11.79 .070 .160 | 3.70 7
4| Kingsbury. . ......ooovunn | 54.29 5.22 | . 166 | L 120 3.50 17
A Melton. ...oovviinennna 48 .00 16.70 063 115 | 6.10 i)
Gl OJBWRY. . cvovvmmnaenss 53.24 9.63 .56 .095 4.30 8
7| O’'Keefe No. 1 and No. 3...| 53.75 9.73 067 14 3.00 | 9
Bl PearSon ., .. vwaviein siwsi= s 54.72 5.13 » 111 .180 3.50 10
9| Pittsburg Iron Mining Co..| 55.57 7.10 S8 || swesie e 1
IO FEE s R 54.11 8.74 092 .12 | 3.70 3
Average of 10 mines, . .| 52.98 10.40 | .091 | .133 | 4.23 l ..........

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.)

TABLE NO. XV.

LUMP ORE.

Number, Iron. Silica. Phos. Alumina. Mn.
F e i T 6 R e e 58.65 B84 oosvemeas .46 .40
B s A T I R R TR 56,99 2.70 066 48 .23
O B T A T S S T 55.59 2.69 059 39 26
S R R R R L R 57.26 2.87 064 55 | 32

No. 4 is an average of 10 shipments of Lump Ore.
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WASHED ORE.

Number. ‘ Iron. Silica. Phos. Alumina. Mn.
s ‘ 53.63 1063 oo, .28 | .43
T 51.52 12.39 086 .18 .52
e S N R R e | 49.45 1548 |ovvvveasas .61 .30
S S L 7 10390 | 59| .29
L N | s0.31 13.37 069 .50 .38

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

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 this Bureaun, indicates
the general grade of the pipe and boulder ores as obtained by sam-
pling either the mine face, outerops, 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 undeveloped outcrops.

TABLE NO. XVIL

5 Deposit. Tron. Silica, Phos. ‘ Sul. ‘ Combined = Moisture.
i Water.
|
| [

1| Hendrickson Mine, ....... 57.58 3.17 .374 B b & 10.09 .93
2| Melton Mine, ............ 53.93 9.68 005 063 12.47 LT776
3| Mo. Lumber & Mining Co.,

Mine No. 1............ 49 .58 9.20 .163 112 1070 | ...iennns
4 Mo. Lumber & Mining Co., |

| MineNo. IB. . ...ovunvs 58.11 3.91 .094 .370 1122 444

5 Mo. Lumber & Mining Co.,

Mine No. 22. .. ...ouvne 59.29 2.99 006 . 299 11.254 485
6| Mo. Lumber & Mining Co.,

Tract No. BR..oouawvwai 58.67 3.92 L142 .083 10.725 455
7| Chilton Outerop.......... 59.47 3.14 L161 L0786 8.45 1.070
8| C. W. Myers Outerop. . ... | 61.32 0.86 .041 .007 10.74 .100
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To test the value of the ochers, three samples were taken, which
when analyzed, gave the following results:

Number, | Tron. ! Silica. ‘ Phos, Sul, Combined
Water,
B R e R e s e Sk 41.17 ! 23.314 0.272 0.177 9.551
B r s BT L N D A 12 .28 26.16 0.028 0.134 8.036
B S T e ara A et 52,156 | ...... | D.'152 0.025 10.744

No. 1 represents a sample from Mine No. 1, Missouri Lumber and
Mining 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 fair sample of a 10-foot face of
ocherous and boulder ore which was taken from one of the larger pits
at the Melton 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, Wayne 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 two widely separated,
but well defined and relatively small areas, one of which is loecated
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 oceurrence to warrant separate treatment and are
therefore described separately.

THE SOUTHEAST DISTRICT.

Location and Extent: The primary limonite of southeast Mis-
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 for a few deposits oceupying 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-
triet, 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 100 miles long,

Production: The first mining of the primary limonite of this dis-
trict was done in Bollinger county during the early seventies, at which
time 1630 fons 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 valleys of their
larger tributaries.

The inter-stream areas are each composed of a system of divides
and secondary ridges, highest on the northwest and dropping grad-
ually towards the southeast, until the escarpment is reached, where
they abruptly give place to the Lowland swamps. This escarpment
is perhaps the most distinet physical feature of the distriet. While
it seldom forms a bluff of any considerable height, it is very clearly
marked by the abrupt replacement of the typieal, cherty Cambrian
hills by a low, flat, and generally swampy plain.

The elevation of the Lowlands varies from 330 feet at Cape Gir-
ardeau to 300 feet A. T. at the Arkansas line. The adjacent hills
and bluffs rise approximately 150 feet above the Lowlands and there-
fore have an elevation of approximately 450 to 480 feet above 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: This distriet, like the Ozark region
-in general, is perfectly drained. It is crossed in a northwest-south-
east direction by several large, nearly parallel streams, including the
Current, Black, St. Francois, and Castor rivers. These 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 and total production of the various counties within the district see pro-
duction table No. VIIL
G—5
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Geology: The distriet, as a whole, is covered by a thick blanket
of residual clay and chert, and outerops of the underlying formations
are unusual. The few exposures which have been found, chiefly along
the larger streams, indicate that the Roubidoux sandstone oceupies 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 distriet. In the vicinity of Granite Bend, it lies conformably upon
the Gasconade limestone and unconformably upon the granite. Here,
the Roubidoux consists of about 70 feet of sandstone, including a few
thin layers of limestone and chert. Two miles south of Granite Bend,
the base of the 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 outerops of the Jefferson City limestone are known, although
it is probable that it oeccurs under the heavy mantle of residual ma-
terial. A tunnel at the Puxico mine encountered limestone which is
apparently of Jefferson City age.

‘While formations belonging to the Ordovieian, Silurian, Devonian,
Mississippian, and Pennsylvanian may have been deposited through-
out this district, with the exception of the Ordovieian and Silurian of
Cape Girardeau county they have since been entirely removed by
erosion.

Overlying all the above deseribed formations, including the
residual materials, are deposits of gravel which are thought to belong
to the Lafayette formation, which is of Tertiary 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 limonite 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 See. 23, T. 26N., R. TE,
at Hodges Ferry, Butler county. At this place it directly overlies a
deposit of primary limonite which caps a hill about 100 feet above the
flood plain of the St. Francois river. In the S. 14, Sec. 25, T. 27N.,
R. 4. a deposit of Lafayette gravel caps a hill on the south bhank 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 oceur in the following localities:

Sec. 33 and 34, T. 28 N, R. 5 E., Wayne cmmt}
Sec. 14 and 22, T, 27 N, R. i:b, k2 -

See. 12, T. 2T N, R. 4 E., £
El% See. 23, T.21 N, R. 6 E.,
Sec. 9, T. 29 N, R. 7 E.,
Sec. 23, T. 28 N., R. 5 B,

TIIE ORE DEPOSITS.

Topographic Relations: Unlike the secondary, the deposits of
primary limonite have a definite and striking relation to the topog-
raphy of the distriet. They invariably oecur upon or near the erests
of the hills and ridges of the inter-stream divides. East of the Black
river, they oceur chiefly upon the crests of secondary ridges and
smaller spurs, while west of that river, they occur more frequently
along the erests 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 distriet have a greater elevation than those
near the Lowlands, due chiefly to differential elevation since Tertiary
time.

Manner of Occurrence: The ore oceurs in large and small houl-
ders distributed irregularly through the cherty residunm 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 weighing
several tons. In some cases the ore oceurs in a nearly solid ledge,
which is roughly stratified and with which very liftle elay or waste
is associated. The ore body may be irregularly inelined, intersecting
the roughly bedded residunm at a low angle. Its position, with refer-
ence to the enclosing materials, is such as to indiecate its introduection
by eireulating 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 houlders are
coarsely cellular and do not show evidence of having replaced the
residuum. 1

Form and Size: Very few deposits of this type of ore have been
developed sufficiently to disclose their shape and size. Our present
knowledge, however, would indicate that, as a rule, they have much
greater lateral than vertical dimensions.
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The largest continuons opening is at Puxico where operations
have disclosed a nearly continuous ore body for fully 600 feet along
the face of a hill. Many outerops, 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 varies 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, '

Outerops: All the known deposits of this type have been dis-
covered through outerops of one or more large, rough boulders of
dark, porous, cherty limonite. Such outerops are usually conspicuous
and so characteristic as to identify the type of deposit.

The outerops vary greatly in size, some of them covering many
acres. They form no certain criterion upon which to judee the value
of the ore body, since extensive outerops, in some instances, have
been found to be underlain by shallow, low grade ore. In other cases,
pits sunk in the vieinity of a single outeropping houlder have disclosed
important bodies of merchantable ore. Usnally, however, the larger
the outerop, the better the prospeet.

Overburden: The overburden seldom amounts to more than a few
feet of surface soil and cherty elay. This is particularly true of the
eastern portion of the district where outerops are especially prominent.
In the Flatwoods country, west of the Black river, the ore is, in some
cases, pretty well concealed beneath five or six feet of soil and residnal
clay.

While the overburden is usually residual, cherty clay, in at least
two instances it consists, in part, of water worn gravel of probable
Tertiary age. At the Lilly Hollow mine, in Wayne county, about one
foot of iron stained gravel occurs immediately above the ore hearing
clay, and at the George tract No. 2, Butler county, three feet of gravel
rest directly upon a six-foot ledge of cellular orve.

THE ORE.

Mineral Composition: The ore is chiefly limonite with minor
quantities of goethite. The anhvdrous oxides do not oceur. Small
quantities of oxide of manganese are quite uniformly distributed
through the ore. It occurs locally in the form of wad, psilomelane,
and pyrolusite, but in no case has it been found in sufficient quantities
to constitute a manganese ore.
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Fig. 1. OUTCROP OF CHERTY PRIMARY LIMONITE, ALLEN BANK, BUTLER
COUNTY.

Fig. 2. OUTCROP OF CHERTY PRIMARY LIMONITE, GEORGE TRACT, BUTLEIR
COUNTY.
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IPig. 1. Finely cellular primary limonite.
Southeast Dist.,, Pico mine, He-
duction Ya.

Fig. 3. Coarsely cellular primary limo-
nite. Southeast Dist.,, Hooper
mine. Reduction 14,

(A

Fig. 2. Primarsy
Iy decomposed chert along joints

and fractures., Southeast
Dist. Reduction 4.

; limonite replacing part-

Fig. 4. Highly cherty and sandy primary
limonite. Southeast Dist. Re-
duction 14,
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The chief mineral impurity is silica, in the form of chert, sand,
and irregular grains of ecrystalline quartz. Large and small frag-
ments of chert, in all stages of decomposition, occur embedded in the
ore. Where abundant, it may be, in large part, removed by crushing
and washing. Sand oceurs filling cavities and embedded in the ore.
It is usunally abundant in the outerops but is not generally present in
the deeper ore. With the exception of that filling ecavities, it is so
firmly cemented by limonite that it cannot be removed by erushing
and washing, The irregular erystalline quartz grains are universally
present in all the ore of this type, and form a distinguishing feature.
They are so intimately associated with the ore that no amount of
crushing and washing can effect their removal. More than either the
chert or sand, they are responsible for the high silica of the primary
limonite of the southeast distriet. See Figs. 3 and 4, Plate V1.

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

The iron sulphides do not oceur.

Physical Characters: 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
Jimonite, having a rough, c¢indery surface and enclosing angular frag-
ments of light eolored, hard chert and more or less sand. This phase
of the ore is particularly characteristic of the outerops. The openings
vary in size from ‘‘pots’’ several inches in diameter to minute, irregu-
lar cells. They are usually lenticular in shape, and have a parallel
arrangement which conforms to the rough lamination of the cherty
residual material enclosing the orve. The larger openings generally
have spherical walls less than an inch in thickness which are made up
of concentric layers. The openings are usually from one to two inches
in diameter with walls 14 to 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 velvety goethite. The latter when broken, are fre-
quently found to contain water.

The amount of chert present varies from only an occasional frag-
ment to where the ore becomes an iron chert breceia. The exceed-
ingly cherty type oceurs locally in large quantities and has been desig-
nated as “‘Peanut candy’’ ore. Gradations of this phase of the ore into
cherty residual material 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 hrown
limonite which breaks with a conchoidal, splintery fracture. It rarely
contains chert or sand, but is highly silicious due to the presence of
numerous very small irregular and quite evenly disseminated grains of
quartz. This ore is so hard that it is difficult to serateh it with a knife,
It is usually thinly laminated, occurring in well defined beds or layers
overlying the porous, cellular ore. 1t is also massive, occurring as
bonlders 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 usunally so soft as to be
easily scrateched with the finger nail. In both color and texture, it
closely resembles wad, and locally. contains 34 or more of maganese, As
a rule, it is free tfrom chert and sand, but occasionally contains small
druses of secondary quartz and chaleedony. Ore of this character is
typically exposed in the Missouri Lumber and Hining Company’s mine
No. 2, Ripley eounty, where it forms an important part of the ore hody.
It is best developed in the deeper portions of the mine and grades upward
into hard, cellular ore. Its downward transition is not shown by the
present workings.

Of the above deseribed phases of the ore, the exceedingly porous,
cherty variety is by far the most characteristie, forming the major por-
tion of most of the deposits. It frequently oceurs alone but is usually
accompanied by the hard, compact ore and only oceasionally by the soft,
earthy ore. 'When associated with the other phases, it occupies an inter-
mediate position, the hard, compact ore lying above, and the soft, earthy,
high manganese orve, heneath it.

Chemieal Composition: The ore is a uniformly low grade limonite.
The iron content of car load shipments ranges from 414 to 50¢ and
averages about 45.504. The range for silica is from 13.50¢ to excessive,
while phosphorous varies from traces in the leached ore to 0,104, but aver-
ages about 0.06¢. Sulphur is uniformly low, rarely exceeding .10¢
and is never present in visible quantities as in the secondary limonite.
Manganese is present in quantities ranging from 0.354 to 3.00%, being
uniformly higher than in the secondary ore. Moisture varies from 14 to
5% and the loss by ignition is from 74 to 11.254.

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. XVIL

| |
:’_;: Mine, Iron, | Silica. | Phos.  Mn. | Moisture. | Shipments
: Averaged.
|
L Barbon supeiadsaiaisisyne 47.51 15.31 058 1.24 4.00| 4
2| Chaonia Merc. and Iron Co....| 42.54] 20.12 .096]  1.30 3.00 1
3 Deal No. L.iviivoimvineivias 48.60[ 14.96 067 .49 3. 60 (i}
s T P pe R S 47.96 14.300 .080 1.50 3.50 2
S HOOPET, . .\ vvvv v ienrnnernness 44.71| 18.70 L0800 2,10 4,00 1
6 Lilly Hollow. . ............... 46.39) 14.92 .msi .42 5.00 1
7; Maln,  covv s casrcae s 42 .58 19.15 .OTDi 2. 85| 3.00 1
B OMYerS. oo e 49,231 13.59 059 .64 4.00 4
B PR o v v sy Bk 48.000 16.59 .041'5 ST 3.38 10
10 Woodenshoe. . ... ............. L 46,200 16.30 090: 1.20 3.00 1
YU BADDY o i rsismisisvrs s i wi | 44.62] 17.40, .{)54i 2.00 3.00 1
| Average of 11 mines....... | 46.21| 16.48) .068 1.319 B850 s
| | |

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

;‘:' Mine. Tron. Rilica. | Phos. Mn. Moisture. Shipments
: Averaged.
R OBBREE s v iccsw s e HE 47.23  17.08 L0600 1.38 4,50! 12
2 8t Francois No. 1. ......0uven 45.22) 15.93) 056 .55 5.00 3

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 are of type samples
of the three varieties taken from the big pit at the Missouri Lumber
and Mining Company, Mine No. 2, Ripley county :*

Type of Ore. Iron. | Silica.| Phos. Sul. Mn. | Combined DMoisture.
Water. |
| | ‘ | | |
Soft earthy........ooui.: 52.85 9.85 traces .048} 2.68 L g o
Hard porous............. 45.44' 21.46 038 e [ ) PR | 10.06 0. 64
{ : 9.70 1.18

Hard compaet. ....o000.. 44.10; 20. Bﬁi L0388 e L i R e

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

*Analyses by the Bureau of Geology and Mines.
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is little to be gained by special treatment of this type of ore. Sinece
in most primary deposits the ore occurs almost entirely in large masses
or houlders, exeept for the small ore produced in the breaking and
loading of the larger boulders, there is little that requires washing for
its recovery. Bxperience has shown that the grade of the ‘‘peanut
candy’” ore can be materially improved by erushing 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 DISTRICT.

Location and Extent: The known deposits of primary limonite in
southwest Missouri 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 deseribed in this report. That other deposits
have been partly developed is indicated by shipments received by the
smelters from Ash Grove, Willard, Bois D’Are, Palmetto, and Billings,
and it is probable that the distriet will be found to be somewhat larger
than defined above. =

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

Topography : This distriet is characterized by a gently rolling topog-
raphy, which is in strong contrast to the rugged features of the south-
east distriet. Along the divides followed by the St. Lounis and San
Franeiseo railroad the land is comparatively level, but as one proceeds
down the headwaters of the main streams to the morthwest and south-
east, the country becomes increasingly hilly. The break is most rapid
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 gradnal, the
valleys being comparatively wide and the surface features less pro-
nounced. The highest portion of the district is that in the vieinity of
Billings and Republic which stand respectively at elevations of 1366 and
1311 feet above tide. The lowest portions have an elevation of approxi-
mately 1050 feet.

Drainage and Water Supply: That portion of the distriet which
lies southeast of the main line of the St. Louis and San Franecisco rail-
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road is drained by tributaries of the James river, while that on the
opposite side of the railroad is drained by tributaries of the Saec 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 are sunk through the residunm to the underlying
limestone, are the chief source of domestic water supply. By damming
the small ravines with the impervious residual clays, reservoirs may be
obtained in which a limited supply of surface water may be collected.
Neither these nor the wells, however, 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 chiefly with the npper 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 oceur chiefly along the more rapidly eutting
streams and in unusually deep gullies.

Unconformably upon the Burlington are many outliers of Pennsyl-
vanian sandstone, shale, and occasionally chert conglomerate. The
best exposures of Pennsylvanian sandstone and conglomerate occur in the
vicinity of Billings, where they oceupy pre-Pennsylvanian channels in
the Burlington formation. These outliers are usually indicated by
surface boulders of sandstone in the midst of residual materials, eonsist-
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 distriet,
althongh they are known to occur in this part of the State.

THE ORE DEPOSITS,

Topographic Relations: On account of the gentle relief of this
distriet, there is no apparent relation hetween the iron ore deposits and
the topography. As a rule the deposits occur upon, or 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 the Ozarks.

Manner of Oceurence: The ore oceurs in the form of boulders and
fragments embedded in the residual cherty elay. 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 oceurs in the immediate vieinity 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
oceurs 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. Mining has not
extended over 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 mn 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 heen worked to a depth of 10 feet with
good ore in the bottom.

Outerops: The outerops usually consist of small boulders and
angular fragments of ore associated with cherty clay. In some instances
the ore practically covers the surface althongh 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 body
conforms to the area outlined by the outerops, good deposits have been
developed from outerops which were small and unpromising, as evi-
denced by the Bayliss mine, northeast of Republie, and the Clutter mine,
north of Willard.

TIHE ORE.

Mineral Composition: The ore is chiefly goethite with minor quan-
tities of limonite, whiech is the reverse of the ore of the southeast distriet.
The anhydrous oxides do not occeur. Mangancse is quite uniformly
present in small quantities, although it has not been observed locally con-
centrated, as in the case of the primary limonite of the southeast distriet.

The chief impurities are silica and alumina, oceurring mainly in the
form of chert and elay. The chert oceurs both as nodules and as angular
fragments which are largely undecomposed. The sand and finely divided
erystalline quartz, which are so characteristic of the southeast primary
limonite, do not occur with the ore of this distriet. A large part of
the silicious impurities can be removed by washing. Clay is present in
small quantities. The sulphides of iron and their pseudomorphs do not
oceur, in which respeet the ore differs from the secondary limonite.
Crystals of zine blende were found in the ore taken from a portion of the
Frisco mine. Numerous casts of similar erystals indicate that part of
the sulphide of zine has been removed by leaching. This is the only
known oceurrence of sulphide in the deposits of this type.
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Physical Characters: The 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. The boulder ore
consists either of a cellular mass of goethite and limonite containing little
or no chert, or of masses of Burlington chert cemented by these minerals.
The maximum thickness of the boulders of both types is apparently six
feet, 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-cherty type.
The conglomerate ore, for the most part, is too cherty tu be mined with-
out crushing and washing.

Geodes of hematite and goethite, locally known as ‘“bombs,’” ocenr
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 limonite 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. The 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. Oceasionally 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 goethite and limonite ranging from 2 to 18 inches in length.
Very little of this ore would require washing. At other mines the
amount of small ““shot ore’’ is so abundant in the upper few feet that
profitable operations can be earried on only by the installation of a log
washer,

Chemical Composition: Average analyses of shipments from all
parts of the district indicate that, in composition and value, the ore
stands between the southeast primary and the secondary limonites. If,
however, carries a higher percentage of phosphorous than any of the
other Missouri types.

The iron content ranges from 43¢ to 554, averaging 50.45¢ as com-
pared to 55.274 for the pipe ore and 46.2¢ for the southeast primary
ore. Siliea ranges from 6 to 16¢, averaging approximately 11¢. in which
particular the primary limonite of southeast Missouri runs at least 5¢
higher, while the better grades of the secondary ore run from 2 to 5¢
lower. Phosphorus ranges from 0.107 to 0.585¢, averaging 0.204¢, the
average for the secondary ore being 0.0854. Manganese ranges from
0.304 to 1.67¢, averaging 0.76%, as compared to an average of 0.14¢ in
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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 NO. XVIIL

I
2 l ‘Number of
& Mine. Tron, Silica. Phos. Mn. Mopisture. | analyses
‘ averaged.
|
1 Angus, . .......ooooo... | 50.60 | 13.04 0.102 0.50 3.87 8
20AMNY, e e 49 .04 12.10 0.002 0.45 3.41 11
3 Clutter. . ................ 47 .65 13.40 0.450 1.67 4.00 1
4 Compton............. ... 47.03 11.00 0.103 0.868 liooeeransn 1
5 Friseo..........coo0.zan..| 5105 | 10.49 | 0.199 | 0.61 5.14 18
6 Jacksom. . .ouanieinas 51.03 10.97 0.279 0.51 5.00 11
T Mobles v ms ovims | BL.7TL | 8.53 0.238 .86 4.00 3
B Btadley..c..iovniiia.a..| 5082 11.46 0.172 0. 66 6. 00 2
9: S PR N ———— saoon| 7000 Lo seafompasin [ — 1
| Average of nine mines. 50.45 10.958 0.204 | 0.765 2 - - I e

CRIGIN OF THE BROWN ORES.
SECONDARY LIMONITE.

The secondary limonite deposits have been derived directly through
the oxidation and hydration of sulphides of iron, marcasite and pyrite
which were originally deposited in openings in the once overlying
limestones and sandstones, and have been left in their present position
by the decomposition, solution, and removal of those rocks.

This conclusion is supported by several lines of evidence, chief
among which is the fact that practically every deposit, so classified, ex-
hibits indisputable evidence of its former sulphide character through the
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 erystalline structures of one or hoth
of these sulphide minerals cannot be detected. Pseudomorphs after
marcasite predominate, indicating that this 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 the ore from the Frisco mine was washed.
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Fig. 1. Shepherd Mountain ore. The Fig. 2. Primary limonite containing
dark areas are hematite. The light grains of sand., X. 50 diameters.

areas are quartz, X, 50 diameters.

e o

Fig., 3. Primary limonite replacing de- Fig. 4. Primary limonite containing un-

composed chert. X. diameters. replaced irregular grains of guartz.
X. B0 diameters.
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Except where apparently replacing a sandy limestone, the secondary
ore contains no sand, and the elay present is usually of secondary origin,
indicating that the ore was deposited originally from waters comparative-
ly free from surface decomposition materials. The 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 massive boulder ore was derived, may have directly
replaced the limestone, it is possible that it was deposited upon the
bottom of caves which oceurred at or mear the level 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 occurring 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 by a lowering of the water table, by in-
ereased uplift, or by the gradual reduction of the surface, due to erosion,
Continued solution gradually removed the limestones in whieh the
sulphides were deposited, leaving the limonite embedded in the residual
cherts and clays.

Secondary Concentration: TIn addition to a first concentration as
the sulphide, the deposits have 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 coneentration
is greatest at the surface where mueh of the insoluble material has heen
removed by wash, but becomes inereasingly less with depth. That there
has been some concentration throughout the deposits is indieated by the
slumping of the inclosing residual materials which, in some places, show
only traces and, in others, none of the bedding of the original forma-
tion. i

Age: There is very little field evidence upon which to hase
accurate deductions regarding the age of the fleposits or the direct
source of the iron. The fact that the sulphides were originally de-
posited in openings in the Cambrian formations, indicates that they are
post-Cambrian in age, and the fact that in a number of instances these
deposits are directly overlain by Tertiary gravels, indicates that they
occupied their present position prior to Tertiary time.
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PRIMARY LIMONITE OF THE SOUTHEAST DISTRICT.

The primary limonite of Southeast Missouri 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. 1t is, for
the most part, a direct replacement of the cherty, residual materials in
which it is embedded, and into which it often grades. The goethite,
which is comparatively abundant, is not a replacement of other ma-
terials, but oceurs lining cavities in the original ore. The fact that this
ore, in its physical characteristics and chemical composition, differs
radically from the secondary ore, indicates that it has had an entirely
different origin. The total absence of iron sulphide or pseudomorphs
after the sulphide is coneclusive evidence that this ore was not deposited
as iron sulphide in eavities in the limestone and subsequently oxidized
to limonite as has been the case in the secondary deposits.

In their distribution, topographie relation, and physical character
the primary deposits resemble bog ore in many respects. As already
mentioned, they oceur in a comparatively narrow zone which borders
the Tertiary lowlands. Throughout the area oceupied by the primary
deposits are frequent deposits of Lafayette gravel, indicating that duor-
ing Tertiary time the land surface was probably low, and that during
at least a part of the period swamp 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.

Topographically, the deposits, in any one portion of the field, oceur
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 bog ore deposits occurring in Iowat and Wisconsin®, hut
differ from the secondary limonite deposits which occur at almost any
topographic position. There is a notable difference in the elevation of
the deposits in the northern and southern portions of the district, hut
sueh differences ean be aseribed to differential elevation of the Ozarks
since Tertiary time.

" In addition to the above bog ore characteristics, the comparatively
extensive arveas over which these deposits frequently outerop, as well as
the similarity of certain phases of the ore to types that have been de-
seribed elsewhere as bog ore, would tend to emphasize a like origin.

+Calvin, 8., Towa Geol. Survey, vol. 4, 1804, p. 101,
#Allen, R, C., Occurrence and origin of the brown iron ores of Spring Valley, Wis.: Mich.
Academy of Sel., 11th rept. 1909, p. 100,




ORIGIN OF THE BROWN ORES. 79

However, when the field relations and character of the better de-
veloped deposits are considered, it is evident that the larger part of
the ore is not directly of bog origin.

The irregular shape and oceasional dip of the ore bodies across the
roughly stratified residual materials, as well as the variation in the
depth of the ore in different portions of the same deposit, indicate that
such ore hodies were not deposited under bog conditions but were con-
centrated by cireulating ground water. The unequal permeability of
the residual materials is shown by the unequal thickness of the ore,
the deeper portions apparently being the result of more open channels.

The 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 oceurrence 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 consideration 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.

Tt 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.
That subsequently, with the elevation of the area, the amorphous limo-
nite was taken into solution by the organic acids resulting from the
decay of organic material. These solutions percolated downward
through the residual material and redeposited the iron largely through
the replacement of the cherty residuum,

As a rule, the upper portions of the present deposits are more or
less 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. However, none of the ore has been found to
carry fossils and its bog origin has not heen definitely determined.

PRIMARY LIMONITE OF THE SOUTHWEST DISTRICT.

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

The fact that in its physical characteristics and chemical composition
this ore differs greatly from the other brown ores indicates 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 distriet, indicates
that it has been deposited chiefly as a filling of cavities rather than
as a replacement of decomposed chert. The fact that it is uniformly
from 2 to 5 times higher in phosphorous, and averages 5% 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 those of hog origin in any important
particular; and there is no field evidence indicating that bog conditions
have ever obtained here. The Lafayette gravels, while known to occur
in Southwest Missouri, have not been observed within the iron bearing
distriet.

‘While the ore was plainly deposited from descending ground water,
there is very little field evidence upon which to base deductions regard-
ing its source. There are, however, two possibilities; either the iron
was derived through the leaching of earlier deposits of limonite which
once overlay the present ore bodies, or it was derived from the con-
centration of the iron of some overlying formation.

Ag regards the first case there is no field evidence of the former
presence of deposits of either primary or secondary limonite from which
the iron might have been derived, indicating that some overlying forma-
tion is the more probable source. The numerous remnants of the
Cherokee within the distriet indicate its former presence over the entire
area. The Cherokee, consisting chiefly of shale, sandstone, and chert
conglomerate with oceasional coal seams, contains also an abundance
of iron in the form of the sulphide and carbonate which would constitute
an abundant source for the iron. With but few exeeptions, the deposits
are closely associated with outliers of the Cherokee and in several in-
stances oceur directly along what appears to have been the contact of
the Burlington with the Cherokee. Since the Burlington itself is not
generally characterized by openings, it would appear that the ore was
deposited chiefly in openings in the Cherokee near the contact of that
formation with the Burlington.

The chief diffienlty 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 heyond the iron
bearing distriet, 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 Missouri brown ores, from the standpoint of the
smelter, is readily ascertained by comparing them with the brown ores

being mined in other parts of the 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 distriet of Alabama.®

TABLE NO. XIX.

|

b

g Mine. Iron. Silica. iAIumina. Mn. Phos. | Moisture,
L -Tannebdl, . . cpvwvmaesvamees 43.31 17.75 5.02 !
2!110UST00 ................... 47 .47 12.90 4.45 !l e e
3' Standitord o vaansssasaas 41.92 15.67 3.98 0.64 0.59 | 6. 60
A RAATERDRR ooz sy e wred 44.47 12.38 4.22 1.19 0.93 6.91
5| East Giles. v ie i inis 45.90 11.20 4.10 0.59 0.46 6.20
Bf Champion: ... ii5e0000 47.19 12.50 2.44 0.72 0.26 7.10
'.‘I AWOrREE sl S Srdain s 45.04 13.73 4.03 0.785 0.56 | 6.70

|

(No. 7 Is an average of analyses Nos. 1

to 6 inclusive.)

In the following table are shown average analyses of shipments of
washed ore from a number of the largest brown ore mines in Missouri:

TABLE NO.

2
e
: Mine. Iron.
3 IECHARE s s o v s 0 47.23
2| 8t. Francois No. 1.......... 45.22
B Frste. s n v bis T s me e 51.05
AL Tall: i e Rl 52.65
B B AT A s S A e s 50.31
8| Eingsbury. il i i 54.29
RO s S T 53.83
Bl AVEPARD ., . . \von0 s d o vevasss 50.65

Silica.

17.08
18.93
10.49
11.60
13.37

8.22

9.85
12.79

XX.
|
Mois- | Shipments
Mn. Phos. ture. averaged.
|
1.38 0.060 4.50 12
0.55 0.056 5.00 3
0.61 0.199 5.14 18
0.11 0.080 4.00 26
0.38 02089 | i 13
0.12 0.166 3.50 17
0.12 0,115 5.30 33
0.47 0.106 4.57 |

Nos. 1 and 2 are of primary limonite of SBoutheast Missourd,
No. 3 is of primary limonite of Southwest Missouri.

Nos. 4 to 7 are of secondary limonite,

No. 8 is an average of the analyses Nos. 1 to 7 inclusive.

*Burchard, E. F,, Brown ores of the Birmingham district, Ala.:

Bull. No. 400, p. 169,
G—6

U. B. Geol. Survey
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According to the above tables, the average iron content of the Mis-
souri ore is from 2 to 7% higher and averages 4.54 higher than that in
the Alabama ore. With the exception of the southeast primary limonite,
the Missouri ores range from 14 higher to 3¢ lower and average about
1% lower in silica than the Alabama ore. The phosphorus content of
the Missouri 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 Missouri primary limonite carries on an
average 1.304 of this element (see page 71) which is nearly twice 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 the primary limonite (goethite) of the
Southwest distriect. The primary 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
ears. Where the ore body occurs in the valley 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 water is removed
by hand pumps or by bailing.

Mining 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 of chert which cannot be separated from the ore by this
means. The 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. Many of the deposits are too
small to support expensive equipment, although in the case of the larger
ore bodies steam shovels can he used profitably, if the ore be treated at
a washer.

Ten washing-plants have been erected in the limonite distriets.
They are located as follows: 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.




MissoUurl BUREAU OF (GEOLOGY AND MINES, Vor X, 2NDp SErigs, PLaTE VIIL

Fig. 1. KEENER BROWN ORE WASHER, AT THE LUKE MINE, BUTLER
COUNTY. OLD TYFPE.

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
sereens, 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-tfoot
logs, one H-foot sereen (opening 134 in.), crusher, one 12-foot sereen,
three two-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 Geismer, H. S., Bull, Am. Inst. Mining Eng. No. 56, 1911, p., 642,



CHAPTER VL
THE HEMATITES OF THE FILLED SINKS.

INTRODUCTION.

“The hematites of the filled sinks’” are so called because of their
invariable relation to some kind of filled sink structure, in which 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 term ‘‘hematite’ is used to embrace the several types of that
mineral whieh may figure prominently in any particular deposit.

In the earlier Missouri reports, these deposits have been variously
referred to as “‘Specular ores in Sandstone’ (Iron Ores of Missouri,
1872, Schmidt), **Central Missouri Specular Ores’ (Missouri Iron
Ores, 1874, Schmidt), and “‘Specular ore of the Sandstone Region’’
(Iron Ores of Missouri, 18392, Nason). 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 hut may inelude almost
any oxide of iron from hard blue specular hematite to soft yellow
ocher.

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 oceurs over a much lavger part of the
State than that characterized by this type of ore deposit. The term
“in sandstone’’ is also not literally‘h-ue. since some of the deposits
are intimately associated with limestone, and it is believed that the
presence of sandstone was not necessary to the concentration of the
ore.

The term ‘‘filled sink,”” on the other hand, is applied to a con-
stant structural feature, peculiar to these deposits, and one that has

(34}
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been an essential factor in their location. For these reasons one seems
warranted in substituting this struetural and somewhat genetic classi-
fieation for those which have been outgrown. The structural features
of the filled sinks must ever be reckoned with in prospecting, develop-
ing, or mining these deposits.

THE FILLED SINK (CENTRAL) DISTRICT.

Location: The ore bearing sinks occur over an area of 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 the Missouri river. The
districet is virtually surrounded by deposits of other types of iron ores
and for this reason was, in 1872, fittingly referred to by 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 Meramec river in Phelps, Crawford,
and Dent counties, although outlying deposits oceur in Franklin,
‘Washington, Iron, Reynolds, Shannon, Texas, Pulaski, Miller, and
Maries counties. The best known and most extensively worked de-
posits are in the first three counties named, although Franklin county
has recently become 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, where the upland has an elevation of about 1250 feet
A. T. To the north it falls gradually to 1000 feet in the vicinity of
Cuba, and to approximately 850 feet in Franklin and Gasconade coun-
ties. The southern and higher portion of the district forms a part of
the Central Ozark divide. Tere the country is rolling rather than
hilly, the valleys being relatively shallow, the intermediate divides
seldom rising more than 100 feet above drainage level. Ordinarily,
the stream channels of this upland area are dry, being flooded only
during excessive rains.

The area drained by the Bourbeuse river, and its fributaries, is
rolling to hilly. The vallevs are comparatively wide and are sep-
arated by long stretches of flat topped ridges which mark the former
plateau. The roughest parts inelude 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 Meramee and Gasconade rivers. In the

#8chmidt, A., Iron ores of Missouri: Mo. Geol. 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. The tributaries to the Meramec
and Gasconade rivers have dissected the platean 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 distriet is drained by the Mera-
mee river and its tributary, the Bourbeuse. Both streams cross 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 by tributaries of the Osage. Like the Mera-
mee and Bourbeuse, these streams also meander through deep valleys.

The upland areas of the district are generally characterized 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 are abundant throughout
the Ozarks, especially in the region of the sink deposits. Some of the
springs are of great size, in certain instances supplying virtually all of
the water of good sized streams. The well known Meramee Spring
in Phelps county just about doubles the volume of the Meramee river
where its waters joint the latter.

Large caverns and caves in the limestone are very common
throughout the Ozark region. They usually have high, vaulted rooms
connected by low, flat channels. Where solution extends upward to
within a short distance of the surface, the roofs of the larger caverns
become too weak to support the overburden and caving results. The
large sink holes so prevalent throughout the Ozark region have prob-
ably been formed in this manner.

Frequently the drainage into these sinks carries in clay which
chokes the underground outlet. When this happens the water collects,
forming small ponds. More often, however, the sinks remain open
and through them the surface waters are drained into underground
channels. The solvent action of ground-water has been the important
factor in the formation of not only the surface sinks, but also the
“filled sinks’’ in which the iron ores oceur. 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: The Filled sink district is underlain chiefly hy the
Gasconade, Roubidoux and Jefferson City formations. Near the east-
ern border there are a few isolated knobs of porphyry and granite, and
along Crooked creek, in the southeastern pai-t of Crawford county,
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there is a small area underlain by the Bonneterre, Davis, and Potosi
formations. The Proctor limestone outerops over a small area along
the Osage river in Miller county. These formations are mot 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 outerops throughout the southern and western
portions of the district, where it oceupies the deep valleys of most of
the larger streams.

The Roubidoux formation is even 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 oceupies a position similar to that of the Gasconade in the valley of
the Meramee,

The Roubidoux weathers more evenly than the Gasconade and
produces more gentle topographic forms. The ridges capped hy it
are usually somewhat flat topped and bluffs are not so eommon along
the streams of which it forms the bed. The contact of the Roubidoux
with the Gasconade is usually marked by an abrupt change in surface
slope. This contact is the most important geologic feature of the dis-
trict since it is at, or near it, that most of the ore hearing sinks occur.

The Jefferson City formation appears to be confined almost en-
tirely to that part of the distriet north of the St. Louis and San Fran-
cisco railroad, and to the north and west of the Bourbeuse river.
Here, it caps most of the inter-stream divides extending south to the
immediate vieinity of Rolla and Dixon. Nowhere is the formation
known to be directly associated with the sink deposits.

The thickness and number of the Ordovician formations originally
deposited within the area can only be conjectured. The series out-
erops but a short distance to the northeast with an aggregate thick-
ness of over 400 feet, but, with the exception of the Sf. Peter sand-
stone, the lowest member of the Ordovician, there is no direct evi-
dence that any of these ever extended over the Central ore district.
Outliers of what are thought to be St. Peter sandstone oecur 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 Mississippian series, most of which are well represented
in St. Louis county and along the Mississippi river.
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Occasional outliers of typical Burlington limestone have been
found throughout the northern portion of the distriet and Burlington
chert is of frequent oceurrence in the residual materials. It is very
probable that this formation, at one time, covered the entire distriet.
If other Mississippian formations were deposited in this distriet, they
were, so far as known, entirely removed prior to Pennsylvanian time.

The Pennsylvanian is the youngest formation known to have been
deposited within the district. It occurs as many small outliers resting
unconformably upon the Jefferson City, Roubidoux, and the Gasconade
formations. The Pennsylvanian consists of shale, sandstone, and 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-Pennsylvanian drainage.

A number of the better known areas of Pennsylvanian are shown
on the acecompanying geologic map. There are a considerable num-
ber of others actually known in the distriet. 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 oceupied 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 distriet presented a rather rough topography,
characterized by numerous sinks in the Roubidoux and Gasconade for-
mations. Because of the superposition and softness of the Pennsyl-
vanian rocks, they were more generally eroded than the underlying
Cambrian, for which reason they have been almost completely re-
moved.

The fact that outliers of the Pennsylvanian are mueh more nu-
merous and better preserved 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 elevation 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 the iron ores will 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 universal
that the location of the ore deposits corresponds closely with itf.

In the extreme southeastern portion of the distriet 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 elevation of from
900 to 950 feet in the viecinity of Cuba. From Rolla eastward along
the divide occupied by the St. Louis and San Franeciseo 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 divide 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
of the Meramee, Gasconade, and Osage rivers, throughout which
areas the contact is well above drainage level. On the other hand,
there are comparatively 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 very
similar to that of the large surface sinks; i. e. solution of the dolomite
and subsequent caving of the overlying 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 over 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 cireular 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 piteches 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 Rocek: The dipping sandstone, which so frequently accom-
panies the ore where it outerops and which has been aptly referred to
by Sehmidt as “‘rim rock,”
filled sink. In a large number, perhaps in most cases, the outeropping
ore is confined to a somewhat cireular area enclosed by a rim of
steeply dipping Roubidoux sandstone. Those deposits which have
been marked by the strongest outerop of ore have generally shown

is an important surface feature of the

the bhest developed rim rock, the extent to which hoth the ore and the
rim roek are exposed depending largely on the extent to which erosion
has removed the surrounding formations. Fig 2, Plate IX, is a photo-
graph of the rim rock shown at the Griffith mine.

The rim is commonly in the form of a rough ellipse, about twice as
long as wide, and, though usually somewhat broken, frequently en-
circles the ore outerop. The dip of the sandstone may be at almost
any angle from the horizontal but it is usually between 5° and
30°, toward the ore body. The rim of dipping sandstone, wherever
developed, has, in all cases, marked the limits of the ore bearing sink.
In some cases the boundary of the sink is indicated by a line of scat-
tered sandstone fragments, or in part by a well defined rim and in
part by broken blocks of sandstone. Where residual materials are
abundant, there may be no indication of a rim rock at the surface.

The Christy bank in Sec. 12, T. 38 N., R. 2 W., in northeastern
Crawford county, is perhaps the best example of a heavy outerop
enclosed by a well defined rim rock. Here, a rim of dipping sand-
stone encircles an area fully 1000 feet long and 400 feet wide. Over
the east end of this area soft red hematite outerops almost con-
tinuously, while large and small boulders of blue specular ore extend
bevond its southern limits into a ravine and for some distance up the
opposite hillside. The relation between the rim rock and the outerop
is well shown in Figs 18 and 19,

‘Wall Rock: Since the iron ore was precipitated in underground
openings, the 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 ferruginous while the
soft is light eolored. 1t usually pitches toward the ore body and
where the inclination is as muech as 30° it may form a roughly cone
shaped basin within 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 mearly vertical, as though conforming to
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Fig. 1. INCLINE, PIT NO. I, GRIFFITH MINE, SHOWING DIPPING SAND-
STONE AND CHERT.

Fig. 2. DIPPING SANDSTONE 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 caved
prior to the deposition of the iron.

Where limestone forms the side wall, 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 Valley No. 1
mine, it consists of mnearly flat lying quartzitic sandstone, while at
Copper Hill, south of Sullivan, the ore is known to extend down to the
Gasconade limestone,

The eap rock or overburden counsists, for the most part, of some-
what confused but alternating layers of sandstone, rvesidual clay,
ocher, and ferruginous ehert. At the Leslie mine it consists of a light
colored, silicious limestone which dips toward the ore body from all
sides.  (See detailed deseription, page 244.) The materials forming the
overburden are generally more or less stratified and co-extensive with
those forming the side walls.

As a rule, the overburden is so thin that the ore may be mined by
the open pit method. The depth to which open pit work may be car-
ried on depends, however, upon the regularity of the deposit, and the
relation of the dip of the ore to the surface contour. In a few in-
stances only has an unusually thick overburden required underground
mining.

Contact of Ore and Wall Rock: The character of the contact be-
tween the ore and the wall rock depends somewhat upon the nature
of the wall rock. Where the wall rock consists of sandstones there is
usually a sharp and more or less regular contact. Locally the ore may
extend several feet into the wall between sandstone beds, but there is
little evidence of extensive replacement of the sandstone by the ore.

‘Where the wall rock is limestone, the separation is equally as
sharp. The ore and limestone contact is generally marked by a thin
seam of light eolored elay which has apparently resulted from the
decomposition of the limestone. There are, however, 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 below drain-
age level.

Size and Shape of the Ore Bodies: The deposits vary greatly in
form, depending primarily upon the shape of the sinks to which they
are confined. While most of them are regular in outline, others are
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exceedingly irregular. The more regular are bowl and canoe shaped,
resembling an elongated, inverted cone, with nearly circular outlines;
some are erescent shaped with narrow bottom and wide top, the cres-
cent sometimes bending upon itself until its ends almost meet; while
others are rather flat, piteching deposits with top and bottom of nearly
equal width. The more irregular ore hodies usually consist of smaller
deposits connected by irregular stringers and bunches of ore so en-
clogsed by sandstone, chert, and clay as to make mining difficult. Of
these various forms, the elongated, inverted cone is the most common,
and naturally the most easily mined. Splendid examples of the in-
verted cone are the old Scotia, Cherry Valley No. 1 and No. 2, Sim-
mons Mountain, and Meramee mines. The crescent form is well ex-
hibited at the Hawking, DeCamp, and Clark banks, the pitching de-
posit by the Marsh and Leslie banks, while the Craig is a good ex-
ample of the extremely irregular type.

The ¢uantity of ore in the deposit varies from a few hundred to
more than half a million tons. Good examples of the larger ore hodies
are the two Cherry Valley 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. Of these,
No. 2 is the larger having already produced approximately 500,000
tons.

The larger and more regularly shaped ore hodies are usually
characterized by a single well defined dip. This is nicely exhibited
in the Lieslie, Marsh, and Cherry Valley No. 1 mines. Where the ore
body is irregular and is composed of several parts scattered about the
flanks of the enclosing sink, the ore may piteh 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 piteh of any given deposit has been
governed entirely by the structure of the sink in which it was formed.

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

There also appears to be no definite 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 if, indieating that the present topography is very
much younger than the deposits and has had no influence upon their
formation.
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Outerops: The size of the outerops of ore is a very irregular fea-
ture. Many of the larger deposits, so far developed, were marked
by splendid showings of surface ore, in some cases several thousand
tons being in sight. Such was the case at Cherry Valley No. 1 and
at Simmons Mountain. On the other hand, large deposits such as
the Leslic and DeCamp have had comparatively little or no surface
showings,

Most of the larger outerops 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 have heen marked
by small outerops of red and brown ore. '

Where particularly large, and of hard ore, the outcrop usually
oceuples the crest of a hill and protrudes above the general level of
the surface. Where it consists of the softer red and brown ores, it is
usually small and has no apparent effect upon the topography.

While the outerop normally oceurs within the rim, it frequently
extends beyond the area thus enclosed, in which ease it is made up of
boulders of specular ore that have been transported to their present
position through gravity.

The size and nature of the outerop depends, in part, upon the
depth of the ore body and, in part, upon the extent to which the over-
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 outerop is in
no way a criterion of the size of the deposit.

THE ORE.

Mineral Composition: The ores are chiefly soft, red hematites,
with subordinate amounts of blue, specular hematite and soft, brown
and yellow limonite, all of which are, for the most part, the altera-
tion products of iron sulphide.

The chief mineral impurities are quartz, ealeite, 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
ZIMeE.

Quartz occurs as erystals 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. The
silica content of ores smelted since 1897 ranged from 7.004 to 20.00¢
averaging about 10.83¢.
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Caleite 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. It oceurs chiefly as secondary ecaleite filling small joints
but it is also an original constituent of certain highly caleareous ores
which grade into limestone. The more calecareous ores frequently con-
tain 154 caleinm carhonate.

The larger cavities in the ore frequently contain crystals of
dolomite.

Marcasite is an important accessory in eertain 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 near
the bottom of the ore hody in isolated boulders incased in a hard shell
of limonite. In certain deposits, however, particularly those at or
near groundwater level, the sulphide has been found to oceur in large
quantities underlying the entire ore body. In most cases the line of
demarkation between oxide and sulphide is well defined. 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 marcasite has con-
stituted an important part of the production, and in many of the
abandoned mines there are, no doubt, deposits of iron sulphide of
commercial value.

Manganese oceurs quite uniformly disseminated through the ore
in quantities varying from 0.10 to 0.154 but local concentrations are
unusual.

The 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 zine are of very infrequent occurrence.

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

Chert oceurs 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 oceurs in isolated boulders embedded in the ore near
the margin of the deposit.

*For further information as to the occurrence and value of the ores of copper, see Bain
and Ulrich. Copper Deposits of Missouri: U, 8. G. 8. 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. It usually has a fine grained texture, with
numerous small irregular cavities, which are very uniformly dis-
tributed. The cavities are lined with small tabular erystals of irides-
cent hematite, together with a few small crystals of vitreous quartz.
The 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 eluster 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 stalactitie but more often exhibits the radiated, feather, and
botryoidal structure. In several instances it has been found to be
magnetie, 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 calecareous ore. The granular is
the commonest phase in most of the deposits. Tt is mainly soft and
porous, but has a great 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 purple
hematite, having a greasy feel. Sulphide pseudomorphs are not so
frequent in this ore as in the granular ores.

The hard ealcareous ore has a coarsely crystalline texture re-
sembling that of siderite or of coarsely ecrystalline limestone into
which 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 hrown ores, like the red, show abundant
sulphide pseudomorphs and are not magnetie.

Mention 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 Tron Mountain and Pilot Knob,

#3chmidt, A., Iron ores of Missouri: Mo. Geol. 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. The 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 exclusively of specular ore, as
is the case at Iron Mountain and Pilot Knob.

On the other hand, deposits have been found which are almost
exclusively red hematite, and others which are execlusively brown ore.
The Leslie mine, which is being operated at the present time, contains
red hematite exclusively, and it is reported that several 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 above facts, the term “‘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 were 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, which was thought to have originally con-
stituted the major portion of all the deposits.

Chemical Composition: These iron ores are, on an average, me-
dium to low grade, non-bessemer hematites. The iron content of recent
shipments, from all parts of the district, ranges from 44.49% to 59.01%
and averages about 54.004. The specular ore is generally the highest
in iron, while the brown ore is lowest. Silica ranges from 7.03¢
to 20.01¢ and averages 10.837. The phosphorous content varies, but
averages about 0.107¢. The specular ores are lowest in this respect,
while the soft red and brown ores are relatively higher. Sulphur,
though abundant in many of the deposits, is so well segregated as to
be easily avoided in mining. With the exception of the Leslie, ore
shipments have been uniformly low in sulphur, seldom running over
0.034.

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.

,é Loss on Number
: Mine. Iron. | Siliea.| Phos. | Sul. | Mn. | Alu- |Lime.| Igni- | Mois-| Anal. Kind of Ore.
mina. tion. | ture. | averag-
ed.
|
[ |

M Leghiesmases 44.48) 5.17) 0.075) 0,2?4?_ 0.050 2.15 7.M4)...... 5.31 24| Red limey hematite.
2| DeCamp............| 58.10| 6.78) 0.105( 0,035 0.13] 0.86) 7.23 3.19 7.08 13| Blue and red "
3| Cherry Valley No. 1,

Underground. ... .. BTH8 8.8, cooscecin s | 51 SN Dt Foee 0| Red and brown.
4| Cherry Valley, No. 2, |

ore from dumps. .. | 51.17( 20.01 10| Brown.
5| Griffith. ... ......... 53.70( 12,14). .. 5 M
6 Marsh.............. 57.24) 6.77 5 “ andred.
T Plank. ..........cc.. 53.00) 12,54 9| Red hematite,
8 Winkler.... .....c.. 52.37| 13.02 5 -
9| Copper Hill. . ......| 53.61] 9.00 o — 1| Red limey ore.
10| Stephens-Woodside. . .| 58,400 7.43 o P 12.30) 1
1| COuper. s ama iy e S84 8,050 010U .. - |civasfeneii | pnnapiiianis 1o 4
12| James & Mozelle.... . v ok 2 B ) O] PEVPRTR PP RNSHIZSIS SE-RPn ARSI Rthe e 1

The following complete analyses of specular and red hematite
appeared in the Tenth U. S. Census, Vol. XV, page 592. They repre-
sent the grade of the ore produced hy some of the old deposits, at a
time when the then unmerchantable brown ores were not included
in shipments:

z . sil- Mag- | Alu- | Comb,
. Mine. Kind of Ore. Iron. ica. | Phos. | Sul | nesia, |[Lime. mina, | H.0,

I ' I
1| Cherry Valley.. Blue specular... 65.96 3.06 .022 .159 0.07 .28 1.27 0.98
2| Riverside.....:| Blue spocular...| 63.90 7. 15! L0200 0200 0.09 .34 0.81 0.15
3| Riverside......| Red hematite.. .| 64.31 2.5?| 063 L1800 0.06/ .13] 1.36 3.46

No. 1—From all parts of bottom of pit No. 1, and 10 feet up sides;
No. 2—From 300 tons of ore from main part of pit;
No. 3—From face of ore.

ORIGIN OF THE ORES.

EARLIER THEORIES.
Dr. A. Sehmidt*, who in 1872 first studied these deposits, be-
lieved the ores to have been deposited originally as specular hematite,
either replacing the existing rock or in hollows in the then existing

surface, and that the soft red hematite and limonite were the result
of the alteration of the specular hematite.

#*Schmidt, "-\.. Iron ores of Missouri: Mo, Geol. Survey, 1872, p. 127,

a7
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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 deposited
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 subject 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 falling of the Roubi-
doux sandstone of the roof; and that subsequently, through the heat
generated by its decomposition, the sulphide was metamorphosed to
specular hematite, which was later transformed to the soft red and
brown ores.

PRESENT THEORY.

General Statement: The results of the present investigations, in
so far as essential principles are concerned, are largely in accord
with the eonelusions of Nason, differing mainly in the matter of de-
tails concerning the probable source of the 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) That the Pennsylvanian sediments once overlay the entire
Central Ore District.

(2) That 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 cireulation.

(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) That 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. 8.: Tenth Census of the U. €., vol. XV, p. 12.
#*+#Nason, F. L., Iron ores of Missouri: Mo. Geol. Survey, vol. 2, 1892, pp. 138-146.
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Gasconade dolomite, producing caves at or near ground water level
in which descending iron bearing solutions might become impounded.

(6) That subsequently, under 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)  That 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 eapping
the main divides and filling pre-Pennsylvanian sinks at lower eleva-
tions.

Adjacent to the St. Louis and San Francisco railroad, these out-
liers are common, inereasing in number to the northward. South of
the railroad, outliers are less frequent, but are well developed at sev-
eral places near the southern limit of the district. Conspicuous among
these are the deposits of coal and fire clay in the vieinity of Cooks
Station, Crawford county, and in See. 11, T.39, R. 2W., near the
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 had 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

“jron. 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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feet, was originally deposited as the sulphide, probably at or below
the level of ground water. The 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 heen eroded until, at
present, the ore body occupies one of the highest points in the area.
Other similar examples oceur throughout the Central ore district.

It is certain, therefore, that the district has been subject to ex-
tensive erosion sinee the deposition of the sulphides, and with the
present occurrence of numeroug outliers of the Pennsylvanian, it is
but natural to suppose that the farther back we 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 Pennsylvanian sediments
capping the uplands throughout the ore bearing distriet.

Source of the Iron: Nason seems also to have 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 sinee the removal of the major portion of the Pennsylvanian,
he declares in favor of the existing Cambrian and Ordovician sand-
stone instead,

That the Pennsylvanian formations may be considered an ample
source for all the iron concentrated in the distriet, is shown by the fact
that wherever found these gediments are characterized by an abundance
of iron bearing minerals.

In a suceeeding chapter hedded ved hematites, oceurring in these
formations, at other points throughout the State, are deseribed. The
coal geams and many of the shales of the series contain abundant sul-
phides of iron, while more or less unaltered iron carbonate is also known
to oceur throughout the lower Pennsylvanian of northern Missouri.

‘What is characteristic of the Pennsylvanian outside of the distriet
may be supposed to have heen characteristic of that originally deposited
within the distriet, and this supposition is warranted by the fact that
the Pennsylvanian outliers are readily recognized hy frequent red to
purple bands of highly iron stained shales, some of which have heen
found to approach an iron ore.

‘While the Cambrian sandstones and limestones contain a small per-
centage of iron, chiefly in the form of the oxide, they are not thought to
be ecomparable with the Pennsylvanian as a source of the iron.

Nason observed that the sandstones in the immediate vieinity of the
iron bearing sinks were less ferruginous than the average for the
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formation, and concludes that the iron was obtained from the area in
which the leaching 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 million tons of ore would require the solvent
action over a large area. Field evidence does not indicate such con-
ditions. That geologiec conditions must, in part at least, have been dif-
ferent from those of today is indieated by the fact that although solution
and decomposition of the Cambrian is in progress at present, we have
no evidenee that there are deposits being formed at any place within the
area of the filled sinks.

Since the deposits are mainly due to purely loeal structure, they
necessarily have had a loeal source. 1t is therefore all the more urgent
that that source, to have been ample, must have been unusnally rich.
It is believed that the Pennsylvanian was the only formation that could
have acted as the original source of the iron necessary for the concen-
tration into ore bodies of the size now existing in the distriet.

Form in which Deposited: The evidence in support of the supposi-
tion that the iron was originally deposited as the sulphide and later
altered to hematite and limonite may be correlated under two heads:

(1) The sulphides of iron and other metals are commonly associ-
ated with the iron ores. These sulphides ocenr in the more protected por-
tions of the ore body, and frequently unaltered marcasite 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 oceurs in large lense shaped musses within the
ore, and boulders of hard ore are occasionally found to contain a
sulphide core. In the deeper parts of the deposits and associated with
the iron sulphide, the sulphides of copper, zine, and lead have been fonnd
in small amounts. Carbonates of copper, evidently the oxidized produet
of similar sulphides. frequently ocenr associated with the ore. This
is especially true where the sulphides of copper are encountered in
depth,

(2) The oxide ores, in nearly all phases, preserve the erystal forms
of marcasite. This is particularly the case with the softer red and
brown ores, which often consist of a nearly solid mass of marecasite
pseudomorphs. In the hard, specular ore these forms are usually less
pronounced, but excepting in some dense, fine grained hematite and
the tabular erystals of hematite lining cavities, they are generally
present. In general, the original sulphide character of the deposits is
so pronounced that one can find no well founded 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 heing 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 alteration 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” Mountain, Pilot Knob, and Shepherd Mountain, the alteration of
specular ore to soft red and brown ore does not oceur, 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 stainine—except at
Shepherd Mountain, 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 produet
in each case observed, was a soft black ore not unlike that of Trom
Mountain and Pilot Knobh.

The results of recent laboratory experiments corroborate the field
evidence above cited. These experiments show that, under ordinary
conditions, the anhydrous hematites are the more stable of the oxides of
iron, and that the fendency, 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
bevond doubt by the exposed structure in many of the mines that have
been completely worked out. The conditions under which these strue-
tures have been formed, however, are not so readily established. Their
repeated oceurrence 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
ereate 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 ex-
hibited at the Leslie and DeCamp mines where limestones 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
oceupies the position of what was formerly a cherty 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 distriet,
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. The 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 evident 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, sulphurie 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 ecolor
of limonite. When exposed in small quantities to ordinary oxidizing
conditions within the zone of weathering, direet alteration to limonite
usually results.

The exact conditions essential to the precipitation of the iron salts
as the hydrous oxide are not known, but the ocenrrence of small erystals
of specular hematite lining cavities in the ore indicates that it is possible
to obtain the oxide direct from solution. The oceurrence of the specular
hematite exhibiting abundant pseudomorphs after the sulphides, indicates
that it is also possible to have these oxides formed through the oxidation
of marcasite.

Nason has 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 vitreous quartz in the ore as evidence of heated
solutions. The present investigation, however, failed to disclose any
evidence of the action of heat; the silicification, referred to by Nason,
having taken place during the deposition of the sulphides and not during
the period of their alteration,

Considering the difference in the oceurrence of the sulphides which
have been altered to the secondary limonites and the sulphides deposited
in the ginks, 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.
Many of the sink deposits are found to be surrounded by a relatively
impervious layer of clay which effectively prevents a vigorous cirveula-
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 heen deseribed.

The oxidation of large masses of sulphides, such as occurred in the
sinks, might also be expected to he 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 conmection, that in the secondary limonite deposits, the
anhydrous ores do not oceur except locally and in very small quantities
in a few of those deposits where 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 usually 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 shows partial replacement. That 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
characters, is found to occasionally extend into the foot and side walls
along the bedding plane at the expense of the adjacent sandstone beds.

BEARING OF THE THEORY OF ORIGIN UPON FURTHER
EXPLORATION.

According to the above theory, the ore deposits of commercial value
are restricted largely to the area in which the Roubidoux sandstone is
exposed and in which pre-Pennsylvanian sinks have been formed in the
Gasconade and Roubidoux formations. While this area has not been
mapped in detail, its outlines are fairly well known. The prineipal
deposits have bheen confined to the ecentral 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 distriet. Sinece the deposits oceur 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 distriet underlain by the Jefferson City or the
Gasconade offers little encouragement for prospecting. Where the sink
has been formed chiefly in the (tasconade formation, the deposit may be
completely surrounded by limestone. Usually, however, some portion
of the Roubidoux sandstone remains, indicating sink structures.

Since the deposits bear no definite relation to the topography there
is no particular topographic position to he sought as an indication of
their presence. The important surface indications are the dipping
sandstone rim rock and the ore outerop. The rim rock indicates sink
structure and, even in the absence of outerop, 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.

The size and general nature of the deposit cannot be judged by
the outerop 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 of the deposit cannot
be estimated by the outerop alone. Some deposits do not outerop, 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
beyond 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 geologie
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 VIL
SPECULAR HEMATITE IN PORPHYRY.

GENERAL GEOLOGIC RELATIONS.

The commercial deposits of specular hematites of the St. Francois
Mountain district are, in all cases, directly associated with the porphyry.
Although the porphyry oceurs throughout several counties, ore has
been mined in large quantities at two localities only; Iron Mountain in
St. Francois county, and Pilot Knob in Iron county. At Iron Mountain
the ore occurs as irregular veins in the porphyry, and at Pilot Knob as
a bedded deposit in porphyry. At both localities important quantities
of boulder ore oceur 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 Mountain, near Pilot Knob, has produced important
quantities of ore which oceurs as veins in the porphyry. Cedar Hill and
Russell Mountain have also produced some ore which oceurs 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 Mountain-Pilot Knob
distriet.

The valley areas of the St. Francois mountains are occupied by
sediments consisting chiefly of limestone and sandstone, and iron-ore-
porphyry conglomerate. With the exception 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 mnorthern 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 vieinity of Iron Mountain and Pilot Knob, the LaMotte is very
poorly developed and in places entirely absent, the Bonneterre lime-
stone lying directly upon the granite and porphyry, very little or no
sandstone intervening. It is at the two last named localities that the

(107)
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iron-ore-porphyry conglomerate is known to occur. Still farther south
in the vicinity of Des Are, 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 limestone fills the lowest
valleys and lies in direct contact with the igneons 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 the 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 deeidedly massive with no other strueture than irregular
lines of fracture, hut loeally it has a roughly bedded appearanece, due
to nearly parallel partings caused by flowage while the rock was still in
a viscous state.

The various deposits of iron ore associated with the porphyry differ
radieally in physical characteristies and mode of oceurrence. In the
following pages each will be described and the possible source of future
ore supplies indicated.

TRON MOUNTAIN.

Iron Mountain is the largest iron ore deposit in Missouri, and
must. in large part, be credited for the reputation of this State as an
iron ore producer. It has an aceredited output of about 314 million
tons, exceeding its nearest rival, Pilot Knoh, by about 2 million tons.

Iron Mountain proper, located in the N. 14 See. 31, T. 35 N., R.
4 E., is a low, conical hill projecting south from a larger and higher
porphyry mountain on the morth. It originally stood about 230 feet
above the surrounding valley, its base covering an area of approximately
300 acres. To the southwest it slopes off gradually, forming what is
known as Little Mountain. Figure 1, Plate XI, is a detailed topographic
sketch of Big and Little Mountains, 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.

OCCURRENCE OF THE ORE.

The workable ore of ITron Mountain oceurs at three distinet geologie
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 Mountains shows the position of the
several ore horizons and their relation to both the sedimentary and
igneous rocks. See Fig, 2, Plate XI.

Boulder Ore: The boulder ore consists of large and small boulders
of specular hematite embedded in variously colored red and yellow
clays. The boulders were most abundant and largest near the crest
of the mountain, becoming less frequent and smaller lower on the slopes.
So completely did the ore bearing clays cover the surface that no rock
of any kind was exposed, and this led to the belief that the entire
Mountain was composed of similar materials. The boulder ore was
the first to be worked, and only after it had been very largely removed,
was the true nature of the deposit revealed, Upon the removal of this
ore from the upper portion of the mountain, it was found to be under-
lain by a great vein of solid ore from which smaller veins radiate into
the surrounding rocks. Later, by means of drilling, the conglomerate
ore, lying between the porphyry and the Cambrian sediments, was dis-
covered.

Vein Ore: The solid vein ore, which must be regarded as the
parent mass from which both the boulder and conelomerate ores were
derived, was best developed at Big Mountain. The rocks of the upper
portion of the mountain exhibit evervwhere the effects of extreme altera-
tion. The main vein was 60 feet wide and was enclosed by decomposed
porphyry containing a perfect network of smaller veins. It formed an
inverted ““U’" enclosing a ‘‘horse’ of porphyry which eontained many
irrecular veins and masses of ore. The limbs of the arch were from 12
to 18 feet thick and extended downward into the solid porphyry to a
depth of 150 feet, below which they became too narrow and too badly
mixed with porphyry to be mined profitably. All that remains today
to indicate the distribution, size, and shape of the larger veins are
the numerons deep cuts which extend through the decomposed porphyry
well down into the solid porphyryv. See Fig. 2, Plate XI.

There is still considerable ore in the faces of the old openings. It
occurs, for the most part, in nearly horizontal sheets or layers conform-
ing in a general way to the rough flow-bedding of the porphyry.
Oceasionally they enlarge to irregular masses having considerable thick-
ness; see Fig. 1. These seams vary in thickness, frequently pinching out
to reappear within a few feet. At the time the property was visited,
this ore was being mined at a number of points in both Big and Little
Mountains. The ore frequently surrounds large and small masses of
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porphyry, indicating the replacement of the latter. (Fig. 3.) Loeally
it ocenrs in nearly vertical veins which exhibit comb strueture, indicating
fissure filling.
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Fig. 2. SBketch of a portion of the north face of Big Mountain cut.

Occupying the position of the open cut at Little Mountain, there
oceurred a 30 to 40 foot vein 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 wall of breeciated
porphyry which contained many small veins of ore earrying considerable
tremolite. It was immediately overlain by an 8 to 10 foot bed of con-
glomerate ore which was in turn covered by the Cambrian limestone.
(rossing the west end of the pit, in a northeast-southwest direetion, is
a mearly vertical dike of greenstone, varying from one to two feet in
width. The greenstone cuts both the vein ore and the porphyry but
not the conglomerate ore mor 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.

5 | 2 feet

Fig. 3. Sketch showing the occurrence of ore at the east end of Little Mountain cut.

Conglomerate Ore: The conglomerate ore was the last to be dis-
covered, and the last to be mined extensively. It oceurs upon the east
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Fig. 4. Sketch showing the occurrence of the conglomerate ore at the east end of
Little Mountain cut.
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and southeast slopes of Big Mountain and upon the south and northeast
slopes of Little Mountain. It has been worked by both open pit and
underground methods at the places indicated on the accompanying
contour map, Fig. 2, Plate X1.

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 weathering, the ore has become
soft and bluish-black to dark red in color, and is then loeally 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 vein ore.

The ore boulders were undoubtedly derived from the weathering of
the vein 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 unconformahle 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 Mountain the conglomerate ore has been worked for a dis-
tance of about 1200 feet along the strike and for a distance of about
1700 feet along the dip. The thickness of the ore varied greatly in both
directions but particularly along the strike. This is due to the fact that
it 1s 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 which. it tapers to about seven feet. 1t is
reported that the outlines of the present workings mark the limits of
the workable conglomerate deposits. Only a few of the larger pillars
have been removed, however, and it is evident that, in those remaining,
there is still a considerable tonnage of available ore. At Little Mountain
the conglomerate ore consists of a single bed 6 to 8 feet thick which has
been worked for a distance of about 500 feet along the strike and 200
feet along the dip.

NATURE OF THE ORE.

Physical Characters: Iron Mountain vein ore is hard, erystalline
hematite with a uniform steel gray color, and hright metallic luster,
by which it may be distinguished from either the Pilot Knob or Shep-
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herd Mountain ore. In texture, it is very dense with a medinmly
coarse but elose grained, massive crystalline strueture, which, under the
miseroscope, appears erystalline to lamellar. Cavities lined with drusy
crystals of hematite ocenr but rarely, in which particular it is very
different from the specular ore of the Central Ozark region,
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Fig. 5. Showing the southeast extension of conglomerate and vein ore.

All of the ore is slightly magnetic, some of it strongly so, due to
irreg’ulaf admixtures of magnetite. Loecally, martite ocecurs abundantly
in small octrahedral erystals embedded in a groundmass of hematite.

The mineral impurities are quartz, amphibole, and apatite. Iron
sulphide does not occur. Quartz is not a common constituent of the
larger veins, but oceurs locally near the porphyry contacts and in the
smaller veins where it fills small fissures and small irregular cavities in
the ore. 1t is usually coarsely erystalline and sometimes forms drusy
aggregates several inches in diameter.

Amphibole, in the form of tremolite, (ealcinm-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, (caleium phosphate) is comparatively abundant. While
it rarely oceurred in the larger and thicker veins, it is a very common
impurity in many of the smaller veins, partienlarly near the contact of
the ore with the porphry. It oceurs as hexagonal, flesh colored crystals
which range up to three inches in length. The crystals are usually
arranged approximately parallel with their longer axis nearly perpen-
dicular to the wall rock, tlmughh they also oecur in radial clusters.
‘Where exposed to the leaching action of surface waters, the apatite has
generally been removed from the ore,
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Chemical Composition: The ore is a medium to high grade, specu-
lar hematite in which the iron ranges from 554 to 67¢. Silica varies
inversely as the iron, up to about 12%. Phosphorous is present in
amounts up to 0.3%, depending upon the source of the ore. The vein
ore in the porphyry, especially that filling the small fissures is, in
general, muech higher in phosphorus than the boulder and conglomerate
ores. The latter, 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 Mountain
during the year ending March 31st, 1892

TABLE NO. XXIL

;,’* Number Number

- | Iron. | 8ilica. | Phos. Kind of Ore.# analyses | tons rep-

averaged. | resented.
1| 65.68 3.91| 0.028 Surface Jigged. ... o0ic it ina s s 14 2,188
2| 66.51 .80 0.020 Surface lump, .. ... o0 15 2,378
3| 62.19 6.60| 0.028 Soft jigged, Shaft No. 1................ 20 9,969
4| 63.79 4.92| 0.093| Soft jigged from inclines Nos. 1 and 2. ... iy | 7579
5| 63.08 6.11 0.060 Soft jigged, Shaft No. 1 and incline No. 1. 4 2,450
6| 65.13 4.47| 0.034| Soft lump ore, shaft No. 1.............. 25 7,536
7| 62.50 6.40| 0.038| Soft jigged ore, shaft No. 1.............. 34 14,018
g8 62.81 6.46| 00.063| 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 T.008
10| 61.45 7.12| 0.105| Furnace jigged ore. ... o.ivivicaneaanns 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 8. E. mine. .. 4 693

13| 59.64 8.69) 0.226) No. 2 Bluff ore from west and upper 8. E.

T R R R S e R S e 5 3,197
14| 66.80 2,51 0.058| Soft lump ore, incline No. 3............. 4
15 65.75 4.08| 0.095) Soft lump ore, incline No, 2., . .......... 1 a0
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 Mountain
may be considered the surface houlder ore in clay, of 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 of Big Mountain. Shaft
No. 2 is on the west side of Little Mountain. Inecline No. 1 is in the conglomerate ore on
the northeast side of Big Mountain. Inecline No. 2 connects with Shaft No. 1. Incline No.
3 is in the conglomerate ore at Little Mountain,
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cently, the area in which this ore oceurs has been systematically prospect-
ed, and preparations have been made to mine it by hydraulic methods.

The numerous pillars of conglomerate ore, still effectively support-
ing the roof of the undergrouad 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, for these were abandoned at a time when
only comparatively rich ore was mined. In addition to the above, new
developments of conglomerate ore in the vieinity of Little Mountain
indicate a considerable reserve on that portion of the property. Test
pits have shown the outcrop of this conglomerate to lie immediately
below the surface clays both to the east and to the northwest of the
Little Mountain eut, 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 horizon have not been fully determined.

There is also a considerable tonnage of ore to be obtained from the
old dumps. Such ore may he recovered in part by hand picking and in
part by crushing and jigging. ;

At the present time ore is being mined from the smaller veins found
in the porphyry bluffs at both Big and Little Mountains. Such veins
are particularly abundant in the broken porphyry forming the walls of
the pits from which the larger veins were removed. Though small, ex-
eeedingly irregular in shape. pinching and swelling suddenly, and gen-
erally of short 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 eross-section, cut considerable ore. These
holes were drilled by the old Tron Mountain Company, and in the original
records are deseribed as follows:
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Hole No. 27-A (Iron Mountain).

On north bluff of Little Mountain; drilled vertically; elevation of
collar 1084 feet :

From To ‘ Thickness. Formation.
|
Feet. Inches. | Feet. Inches. | Feet, Inches,
0 2 : 2 No. 2 ore,
2 4 2 Porphyry.
4 6 6 2 No. 2 ore.
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 60 1 No, 3 ore.
6i) a6 36 Porphyry.
96 a9 3 No. 3 ore,
99 106 T Porphyry.
106 111 5 Ore and porphyry.
111 224 113 Porphyry mixed with ore.
224 229 5 No., 3 ore.
229 237 = Porphyry.
237 238 1 No. 3 ore.
238 239 1 Parphyry.
259 240 1 No. 2 ore.
240 244 4 Mixed ore and porphyry.
244 275 31 Porphyry.
275 277 | 2 Mixed ore and porphyry.
277 208 21 Porphyry.
298 303 5 Mixed.
303 306 3 Porphyry.
306 307 1 No. 3 ore.
307 312 5 Mixed.
312 315 2 No. 2 are.
815 331 16 Porphyry.
331 332 6 K 6 Porphyry and ore.
332 (5] 350 17 G Porphyry.
350 351 1 No. 2 ore.
351 356 5 Porphyry.
356 357 1 No. 2 ore.
357 362 5 Porphyry.
362 363 1 Porphyry and ore,
363 a65 2 Porphyry.
365 366 1 Porphyry and ore (hall and half).
366 373 7 Porphyry.
373 374 1 Porphyry.
374 398 24 Porphyry.
398 403 5 No. 2 ore mixed with hornblende.
403 413 10 Hard clay from dike.
413 423 6 10 6 No. 2 ore mixed with hornblende.
423 6 424 6 1 Porphyry.
424 i} 425 0 3] No. 2 are,
425 432 T Porphyry.
432 434 2 No. 2 ore.
434 443 9 Porphyry.
443 465 23 No. 2 ore.
465 594 129 Porphyry and ore,
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Tole No. 28-A (Iron Mountain).

Bottom of pit at Little Mountain; drilled vertically; elevation
of collar 930 feet:

From To Thickness. | Formation.
— | = |
Feet. Inches. | Feet. Inches. | Feet. Inches.
0 4 4 Porphyry.
4 5 4] 1 6 No. 1 ore.
5 G 40 34 (5] Porphyry.
40 52 12 No. 1 ore.
52 55 3 Ore and porphyry.
55 H2 i3 T 6 Porphyry.
62 6 (i 4] 6 No. 1 ore.
63 171 3] 108 [§] Porphyry.
171 [§] 172 0 [§] No. 1 ore.
172 266 04 Porphyry.
266 272 G No. 1 ore.
272 273 1 Porphyry.
273 277 6 4 (i3 No. 1 ore.
297 i1 278 0 53 Porphyry, red.
278 280 2 No. 2 ore,.
2580 280 (i) 0 ] Porphyry.
2580 6 282 1 4] No. 2 ore.
282 305 23 Ore and porphyry mixed.
305 305 6 o b No. 1 ore,
305 6 306 0 6 Porphyry.
306 307 1 No. 2 ore.
307 308 1 No. 1 ore.
308 316 8 Porphyry.

Hole No. 28-B (Iron Mountain).

Bottom of pit at Little Mountain; inclined 45° northeast to-
wards No. 27-A; elevation of collar 930 feet:

From To Thickness. ‘ Formation,
Feet. Inches. | Feet. Inches. | Feet. Inches.
[i] 7 i) ks 6 Porphyry.
To8 B o & 2 | No. 1 ore.
9 6 11 6 2 Porphyry.
11 i) 12 0 (i} No. 1 ore.
12 14 2 Porphyry.
14 21 6 7 6 No. 1 ore,
21 53 24 2 6 Porphyry.
24 24 6 1] (i) No. 1 ore.
24 6 26 G 2 Porphyry.
26 6 28 (i} 2 No. 1 ore.
28 6 32 3 6 Porphyry.
a2 33 1 No. 1 ore.
23 35 2 No. 2 ore.
35 38 3 Porphyry.
38 39 ] 1 ] No. 2 ore,
30 (i3 42 2 & Porphyry.
42 155 113 Mixed ore and porphyry.
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Hole No. 25-B (Iron Mountain)—Continued.

|
From To Thickness. l Formation.
Feet. Inches. Feet. Inches. | Feet. Inches.
155 156 1 No. 1 ore.
156 217 61 Porphyry.
217 231 14 Hard clay from dike.
231 248 17 Porphyry.
248 250 2 No. 2 ore.
250 338 B85 Porphyry.
B3B38 341 3 No. 2 ore.
341 350 9 Porphyry.
350 357 T 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.
304 396 2 No. 3 ore,
396 308 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 [£] 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.

Fig. 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-
cline at the east end of Little Mountain.

Three diamond drill holes, numbered 100, 200, and 1000, drilled
in the vieinity of the old office building during the summer of 1910,
showed the following results:

Hole No. 100 (Iron Mountain)

Elevation of eollar approximately 1070 feet.

From To Thickness. | Formation.
Feet. Inches. | Feet. Inches. | Feet. Inches,
0 12 12 Clay.
12 70 58 Sandstone.
70 139 69 Limestone,
139 180 41 Shale and clay.
180 228 46 Soft conglomerate,
226 244 18 Ore and conglomerate.
244 275 a1 Porphyry with occasional seams of ore.
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HOLE NO. 10 (Iron Mountain)—Continued,

From To Thickness. Formation.
" Feet. Inches. | Feet. Inches. | Feet. Inches.
275 278 3 Porphyry.
278 352 74 Porphyry with small seams of ore (5-inch
max.). L
352 357 il 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 Ore 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 Porphyry.
385 i 392 i3 5 Porphyry and ore mixed.
302 | 399 7 Porphyry.
1 |

—

Hole No. 200 (Iron Mountain).

Elevation of collar approximately 1085 feet.

From To Thickness. ‘ Formation.
Feet. Inches. | Feet. Inches. | Feet. Inches. |
0 21 21 Clay.

21 a0 (i3 i) 6 Blue limestone.

36 T8 44 6 Sandstone.

75 121 46 Limestone.

121 123 2 Conglomerate,

123 131 6 b 6 Sandstone.

131 [+ 132 6 1 Sandstone and ore, equal parts.
132 6 134 6 2 Sandstone.

134 G 137 i} 3 Ore and conglomerate, equal parts.
137 (i} 138 i) 1 Conglomerate.

138 6 139 0 [id Sand.

139 141 5 2 5 Ore and conglomerate, equal parts.
141 5 143 b 2 No. 1 ore.
143 5 151 10 8 5 Ore and conglomerate.
151 10 216 4 [iT1 6 One-third boulder ore and two-thirds eon-

glomerate, mixed.

216 4 225 8 8 | Ore, 61% Fe (Bluff ore).
225 231 6 Ore, 579 Fe (Bluff ore).
231 234 3 | Ore, 55% Fe (Bluff ore).
234 237 3 Ore, 479, Fe (Bluff ore).
237 240 B Ore, 59% Fe (Bluff ore).
240 243 3 Ore, 45% Fe (Bluf! ore).
243 247 4 Ore, 66% Fe (Bluff ore).
247 267 20 Ore, 61.59, 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 Mountain).

Elevation of collar approximately 1080 feet.

From To Thickness. | Formation.
Feet. Inches. = Feet. Inches. | Feet. Inches,
0 17 17 Clay.
17 138 4121 Limestone,
138 | 185 a7 Limestone and conglomerate.
155 | 242 57 Chocolate and pink sand.
242 245 3 Sand and ore mixed.
245 248 i3 a3 (5] Sandstone conglomerate.
248 6 | 250 1 (i1 Ore, 56 Fe (esi.ima.t.ed)._
250 252 2 Ore, 529 Fe (estimated).
252 255 3 Ore, 509 Fe (estimated).
255 260 5 Ore, 499 Fe (estimated).
260 | 264 6 4 6 | Ore, 45% Fe (estimated).
264 6 266 1 6 | No core.
266 | 271 5 | Ore, 45% Fe (estimated).
271 272 1 Ore, 53 % Fe (estimated).
272 284 12 Conglomerate and broken porphyry,

In the accompanying Fig. 2, Plate XTI, 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
of solid vein ore encountered in hole No. 200 occurs very much in the
same manner as that mined from the Little Mountain 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 of 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 Mountain, the unexpected appearance
of the bluff ore at the bottom of No. 3 incline, together with the
presence of broken ground along the line of the southwest edge of
the Little Mountain workings, points to the possible influence of
faulting in the distribution of the ore. The flooded condition of the
mine at the time it was visited did not permit of direct observations
on this point,

The connecting ridge hetween Big and Little Mountains has been
generally regarded as barren of ore, but it is worthy of note that it
has heen 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 Mountain pit. These holes showed no work-
able ore but they can not be said to have effectively tested the large
area in question.



=

i

SRS e e T

A



.1/N1//// ") ///// N ,/,Uf/a.,u,../.../

/__
A

28 BEriEs, Prate XTI

Vou. X,

PILOT KNOB AREA

Missourt BURFAT OF GEOLOGY AND MINES.

Z,

Scale in Miles

@ Under-ground Workings.

Cambrian.

a Shafts.

o Drill Holes.

& Open Cuts.

GEQLOGIC MAP OF PILOT KNOB AND VICINITY., CONTOUR INTERVAL

[ Pre-Caombrian.

i FEET.




PILOT KNOB. 121

PILOT KNOB.

Pilot Knob is located in the S. 14, Sec. 29, T. 34 N, R. 4 E., about
five miles south and slightly east of Iron Mountain. It ranks second
in the production of iron ore, having an aceredited output of approxi-
mately 1,580,000 tons. According to Prof. W, B. Potter, “*it was first
entered in 183577 hut active mining did not hegin until as late as 1848,
at which time the first Pilot Knob furnace was built. From that
date the property was worked almost continuously until 1890, when
the old mine was abandoned as worked out. Between 1890 and 1893
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. With 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 way.

Before attempting to deseribe 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 he
vutlined. Plate 1 shows the geology and topography of the Pilot Knob
ared.

GEOLOGY .

Pilot Knob is a mearly ecircular, cone-shaped, porphyry mountain
of the type so generally characteristic of the St. Francois district.
Execept for a low, narrow neck of porphyry connecting it with a range
of mountains on the east, it stands alone, 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 1500 feet above tide. Fig. 1, Plate XVIII is
a general view of Pilot Knob taken from near the crest of Cedar Hill.

To the north, across a narrow valley is Buzzard Mountain, on the
northwest is Cedar Hill, on the southwest is Shepherd Mountain, 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 lower portion of Pilot Knob.

The acecompanying Plate X1V, which is a north and south cross-
section, shows the geologic strueture and distribution, also the oe-
currence of the various ore horizons at Pilot Knob. It will be noted
that geologically these horizons are in part similar to those deseribed
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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 oceurred 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 boulder ore embedded in residual eclay.

THE IRON BEARING FORMATION.

The original iron bearing formation is best exposed in the big cut
near the erest of the mountain where it has a maximum thickness of
about 140 feet. Oceupying 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 distinet lithologic divisions be-
tween which there are zones of transition. These divisions, in descend-
ing order, are:

(1) Ferruginous porphyry breccia (formerly called con-
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.

The Foot Wall: The underlying or foot-wall porphyry outerops
in a rim along the north and east sides of the hill but is best exposed
by two euts which enter the old mine from the east, disclosing a see-
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, spherulitie surface and is described by Haworth
as a devitrified pearlite.

Interbedded with the massive porphyry at a point 20 feet helow
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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Fig. 1. Porphyry breccia, Pilot Knob. Showing fragmental IPig. 2. Foot wall contact, east side Pilot Knob, Showing con-
nature, bedding and jointing. formity of bedding.



PILOT ENOB. 123

most part, it is massive in character with a rough bedding, due to
flowage, which becomes more pronounced toward the iron ore con-
taet. In a number of instances, this bedding is well developed down
the dip but dies out and disappears in the massive porphyry toward
the outerop. 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 hed of fine grained, banded ore which becomes
finer grained and more distinetly banded down the dip but toward
the outecrop, 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 inelusions of white barium sulphate which gives
it a flecked appearance. Where exposed to weathering, the barite
has been leached, leaving small irregular surface eavities. The breccia
grades rapidly upward into thinly stratified and, in places, distinctly
ripple marked iron ore which constitutes the main ore bed.

This 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 ahsence of sand or
other water worn detrital material, either in the iron formation or be-
tween it and the underlying porphyry.

The Lower Ore Bed: The lower or great ore bed was worked
out in 1889, and its position is now oceupied 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 vertical joints. At several points
in the big cut and in Tunnel No. 1, the lower portion of the ore bed
is distinetly ripple marked, and at one place bears well defined rain
prints.
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The mineral impurities consist of quartz, feldspar, and harite.
Quartz and feldspar oceur in minute, irregular grains, very 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 cavities in the associated rocks. It is light
pink in color and certainly of secondary origin. Pyrite and apatite do
not occur in visible quantities, and the ore is uniformly low in both
sulphur and phosphorus.

In the vieinity of Tunnel No. 1 the ore had a maximum thickness
of 30 feet, from which point it became thinner both along the strike
and dip. As shown in Plate XIII the mine has a maximum east and
west diameter of about 900 feet and a north and south diameter of
1500 feet. The workable ore was limited on the north and northeast,
by the outerop, and on the east, south, and west, in part by thinning
but chiefly by grading into porphyry breceia. The face of the incline
at the lower end of the mine, showed a considerable thickness of iron
bearing material, but with the exception of 18 inches near the foot-
wall, the ore was too lean to pay. At No. 2 tunnel, the ore had a thick-
ness of about 10 feet and may be seen grading laterally throngh a
ferruginous, porphyry brececia into a massive, dark red porphyry of
a normal character, the eomplete change taking place within a hori-
zontal distance of about 100 feet.

The ““Clay Seam’: The division between the upper and lower
ore beds is well marked in the upper part of the mine by what has
been called the “‘elay seam.”” This seam is a shearing zone which
varies from one to three feet in thickness. In the face of the big 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 inches—Gray. talcose material which is thinly laminated
and shows “‘S"7 shaped lines of shear crossing the
laminae.

8 inches

Somewhat altered, ashy gray rock occurring in a
single bed; not noticeably banded.
4 inches—Soft, gray, taleose material which is thinly laminated
with shearing structures like those above.
2 inches—Soft, thinly banded rock lying directly upon the
main ore bed.

Thirty feet north of where 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, talecose material. Usually both above and below this
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seam there is a zone of gradation into the ore. This zone varies from
6 to 10 inches in thickness. Wherever softened, the rock has the
shearing structure which slopes with the dip.

The seam probably represents the decomposition of a stratified
tuff along a shearing zone. The horizon bears evidence of having been
a water channel, which probably accounts for the decomposition. At
No. 2 tunnel erystalline 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 massive porphyry. The following
are analyses of the soft, loose material and the harder, talcose layers:

Soft, Hard,
Substance. clayey talcose
material. material.
RO g s e R R e R A T TR S SR | 50.21 46,27
A e s e T T S R e e e R e T 25.77 28 .86
B b L e s S e T L R R a i 11.85H 9.96
PR & o e B S P R A e VR 4 P S T R T 0.87 1.09
T i e B o B o o S B e SRR S esS None None
IEGEY. o vorinvine 1 1w o) = e e S . o e S R A 0.76 1.47
K0 s Sy NG (o e P ok 3.03 6.14
T A o ecvein o bierie) b b e e o B R T B Y e S 4.54 3.42
PR 0.15 .06
L | None None
R s i i T 2 1 6 e SR B e R A L T G5 . 08 97.27

The similarity of the 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.

The Upper Ore Bed: The upper ore bed, as exposed in the hig
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 massive, ferruginous breccia. The
rapidity of the upward transition varies from place to place. At No.
2 tunnel the upper ore bed is entirely absent, the ferruginous breceia
lying directly above the ‘‘clay seam.”” This ore is best developed near
the eastern end of the big cut where, in places, it is abnormally thiclk.
Similar ore outerops near the crest of the hill at a point approxi-
mately 90 feet above the main workings. There appears, however, to
be coarse hreccia between this outerop and the underground workings.
Apparently the banded ore may oceur locally anywhere in the coarser,
ferruginous breceia. ' '

The ore of this bed, as exposed in the face of the big cut (see
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Plate XVTII, Fig. 2), is a thinly banded, fine grained, bluish gray hematite,
ranging from 454 to 504 iron and from 15¢ to 204 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. The uniform distribution of the silicious materials
along lines parallel to the bedding gives the ore its banded appearance.
Many of the bedding planes, which are well developed 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 ol breecia 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 eut where it has a maximum thickness of
about 100 feet. Its thickness varies from place to place due to the
irregular upward extension of the banded ore.

The most characteristic phase of the breccia consists of angular
to sub-angular fragments of light colored porphyry and felsite em-
bedded in a fine grained, dark colored, silicious hematite matrix. The
weathered surface shows the fragmental inelusions more plainly than
fresh fractures. The fragments vary in size from minuate, feldspathic
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
breceiated, and are usually bounded by irregular, ragged outlines.
Many of them show the effect of magmatic corrosion while others are
broken or drawn out into distorted and thinly tapering masses. Long,
lath-shaped crystals of feldspar are not uncommon in the finer phases
of the rock. Where flowage lines are best developed the included
fragments oceur with their diameters nearly parallel to the bedding,
the lines of flowage passing around them exactly as may be observed
in the breecia 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 oceur with their greater diameters tilted at all
angles to the bedding and to each other, there being a total absence
of the sorting effect of water. The breeceia 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 outeropping porphyry upon the south slope
in the vieinity of the Simpson and the old air shafts. Near the latter,
much of the porphyry is of the normal red type. That the breceia also
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ig. 1. Bluff of Pilot Knob breccla showing columnar jointing, I'ig. 2. Upper ore bed, Pilot Knob. Weathered face, showinz
bedding, and inclined joints, banded slaty structure.



PILOT KNOB. 127

grades laterally into normal and but slightly brececiated porphyry, has
been shown by the 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 direetion to and beneath the Cambrian lime-
stone, the only point of outerop being that near the erest 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 eut.

Dip 15°, direction due south. Taken at the west end of the cut.

19°, s 8. 15° W.
*o21°, i 8.'25° W.
g o 8. 27° W. Taken near the middle of the cut.
o210, " 8. 45° W.
o2, 12 5. 45° W.
A L s 8. 55° W. Taken at the 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 inecreasingly
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 extend below the
foot-wall contact. It is best developed in the finer grained iron bearing
beds; is less frequent in the overlying and surrounding brececias; and,
where these grade into the porphyry, is no more pronounced than in
the porphyry of other parts of the district.

Both wvertical and inclined joints are prominent. The former
appear to be the best developed and produce the strongest effect upon the
weathered forms. There is no definite system of vertical joints, and
the varying strikes produce rectangular, pentagonal, and hexagonal
blocks or columns. The ineclined joints are less frequent and eut 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 bluft of Pilot. Knob breccia showing the columnar
jointing referred to; also the inelined 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 Knoh, where it is directly overhung by the bluff-like
outerop 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 erumbles readily into a soft
powder or into thin platy blocks due to the laminated and jointed nature
of the original ore. The associated porphyry boulders are usunally
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 aceomplish-
ing little more than a through mixing of all the materials and the loss
of much of the finer and bhetter grade ore.

The lateral extent and thickness of this deposit is 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 outerops
from beneath the Cambrian limestone, the conglomerate ore has been
entered by a cut approximately 300 feet wide. 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. Fig. 2, Plate XVIII is a view of
the cut in the soft, conglomerate ore.

Since the conglomerate is made up of a mixture of the various
materials ecomprising the iron formation, it requires very careful sorting
in mining. Under the present method of hand picking, the average of
seven cars (264 tons). shipped during the month of Mareh, 1911, ran:
56.03¢ iron, 10.15¢ silica, 4.37# alumina, and 0.0214 Phos. The leaching
to which the ore has been subjected has removed a part 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 74 higher than that for the
564 soft conglomerate ore®.

Boulder Ore: The surface houlder ore, like the conglomerate ore,
is known to occur in commercial quantities only upon the northern
slope where it covers an area somewhat larger than that underlain by the
conglomerate ore. Like the latter, it is derived from the weathering
of the main seam but consists of boulders of ore and porphyry embedded
in the surface clays.

*Average of hard ore from main seam shipped during six months in 1885 was 58.119
iron, 17.029% silica, 0.0139% Phos., 2.59% alumina, 0.077 % Sul.,, 0.1509% lime, and 0,015
magnesia, Taken from Nason, F. L., Iron ores of Missouri: Missouri Geol. Survey, vol. 2,
1892, p. 46.
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1

Fig. 1. VIEW OF PILOT KNOB FROM TOP OF CEDAR HILL,

Fig. 2. VIEW OF THE SOFT CONGLOMERATE ORE CUT ON THE NORTH SLOFPE
OF PILOT KNOB.
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Up to the present time no attempt has been made to mine this ore.
The following partial analyses®® are of the surface boulder ore:

Number, Tron. ‘ Silica. ‘ Alumina.
o S N -orsuly ty Ay AT Y, AP pe g 46.00% B0 BBOE L C e s i
2 O S 52.60 9 AT |lassans. ek
G T WS R e o 4960 23.20 3.76%%,

No. 1 includes every variety of float ore taken over an area of
1,000 square feet and represents the produect that eould be obtained
by hydraulic mining without picking. No. 2 was taken in the same
manner as No. 1 but included only such ore as had a fair appearance,
and represents what could be obtained by both washing and picking.
No. 3 represents an average sample of several tons of hand picked ore,
in which the picking was not very carefully done.

Vein Ore: In addition to the deposits described above, com-
paratively small veins of hematite have been encountered upon the
northwest side of Pilot Knob. The most important of these is located a
short distance above the company’s office. The vein has a northeast-
sonthwest strike and is apparently vertical. The ore, which is massive,
resembles in texture and manner of ocenrrvence mare mearly that of
Iron Mountain than the associated deposits of the iron bearing forma-
tion at Pilot Knobh.

An endeavor was made to mine this ore but the vein appears to
have heen thin and very irrégulm' and apparently offers no encourage-
ment as a profitable source of ore.

ORE RESBERVES,

The surface boulder and conglomerate ores constitute the most
important ore veserves at Pilot Knob. Since these deposits have heen
formed through the weathering and breaking down of the main iron
bearing formation along the outerop on the north and nertheast, they
may be expeeted to conform closely in their distribution to these slopes
of the mountain. Prospecting and development have heen restricted to
the north slope. Surface boulders are numerous along 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 oceur to the east
of the present workings. There is sufficient ore in sight on the north

#=#Nos. 1 and 2 were sampled and analyzed by W. M. Chauvenet; No. 3 was sampled

by the Puxice Iron Company and analyzed by the 8t. Louis Blast Furnace Company.
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.)

To 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 XIIT, 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 464 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-
mereial 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 outerops 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, several 100 feet, and one 326 feet,
all of which showed the underlying porphyry to be characteristically
barren of ore. However, in the leaner banded beds, which form the
roof of the old mine, and in the irregular local ore bodies deseribed 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 orve, 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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. 1. Banded ore, Pilot Knob. The Fig. 2. Ferruginous porphyry breccia,
dark areas are hematite, The light areas Pilot Knob. The dark are are hema-
are gquartz and decomposed feldspar. X. tite. The light areas are feldspar con-
i diameters. taining inclusions of quartz and martite.
X. 60 diameters.

Fig. 3 Ferruginous breccia, Pilot Fig. 4. Cedar Hill ore. The dark
Knob., The dark background is fine area is hematite. The light areas are
grained hematite. The light areas are chiefly feldspar with some quartz. X.
mainly decomposed feldspar with some 50 diameters.

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. This 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
bessemer purpose, there were shipped during the year 1889 some 30,000
tons which ran from 40 to 504 metallic iron. From 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 Mountain is located in the N. W. 14, See. 31, T. 34 N,
R. 4 E., about 114 miles southwest of Pilot Knob. In point of produe-
tion, it stands third among the deposits of specular ore in porphyry,
having an aceredited 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 11161111tain, no mining has
been done here since the Civil War.

Shepherd Mountain, as shown on the accompanying topographic
sketeh (Plate XIII), has the form 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. Tt 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. Tt extends up to abount 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 hreceias which
are so well developed at Pilot Knob are not known to oceur.

OCCURRENCE OF THE ORE.

The ore is known to occur at three points; (1) in mearly 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 the surface of the mountain directly
below the outeropping vein ore. Deposits of conglomerate ore, like those
between the limestone and the porphyry at Iron Mountain and Pilot
Knob, are not known to occur at Shepherd Mountain, althongh it would
seem probable that such deposits, on a small seale at least, might occur
at points immediately below the outerop of the main vein. To what
extent vein ore may oceur 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.

Three veins, having a general northeast-southwest strike. ocenv
near the top of the mountain. Their relation to the porphyry is shown
in the accompanying Fig. 5, while their general location is shown on
Plate XIII.

Scale

@ 200 00 €00 feet

Fig. 6. North and gouth cross section through Shepherd Mountain.

The southern vein is small, irregular in shape, and occurs in hard
porphyry. It has been exposed by shallow pits for a distance of about
50 feet but at no place gives promise of a valuable deposit of ore.

The middle or main vein originally outerepped near the crest of
the mountain, and has been worked by an open cut which extends for a
distance of 1300 feet down the southwest slope. The vein has a dip of
about 5° to the northwest, giving it a well defined foot wall and hanging
wall. Tt is reported to vary in width from a few feet to 20 feet, pinching
and swelling both along the strike and with depth. The ore is exposed
at one place only, where it is much hroken by bands of porphyry.
The contact hetween the ore and porphyry is generally sharp, there
being little or no impregnation of the wall rock. The foot wall is,
for the most part, solid porphyry while 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 Mountain was taken from this ent.

The northern vein, which outeropped on the northeast slope of the
mountain, strikes N. 50° K, and dips 2° to 3° to the northwest. It has
been worked for a distance of 450 feet by an open cut whieh has a maxi-
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mum width 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 ore contains stringers of porphyry and appears to pinch
out in that direction. Near the middle of the workings, the vein is 10
feet wide, and consists of nearly solid ore. In 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 pineh with deptli. This vein is
reported to have been abandoned because of the high percentage of
sulphur in the ore.

The deposit at the north base of the mountain was discovered in
1888 by diamond drilling. HEight holes were put down, six of which
show ore. The distribution of the drill holes is shown on the accompany-
ing topographie sketch, Plate XXI. Those showing ore are shown on
the same Plate, Fig. 2. The cross-section shows the thickness of the
materials penetrated, the relative position of the more important ore
horizons, and the grade of the ore. In each case, after passing through
from 270 to 310 feet of Bonneterre limestone, which became sandy and
conglomeratic near its base, the drill entered soft, decomposed porphyry
which graded downward into hard, fresh porphyry. containing seams
of iron ore. These seams vary from a few inches to 17 feet in thickness
and oceur at depths ranging from 546 to 775 feet.

NATURE OF THE ORE.

The ore as exposed in the open euts near the crest of the moun-
tain, consists chiefly of dull blue to black specular hematite with which
is mixed more or less magnetite so that it is commonly magnetic, much
of it strongly so. In texture, it is, for the most part, very coarsely
erystalline but is, in part, finely erystalline to granular, Much of it is
thinly lamellar to micaceous with single faces an inch or more across.
‘Where the ore was associated with the decomposed porphyry, it is
reported to have been soft like the conglomerate ore at Iron Mountain
and Pilot Knob.

The eoarsely crystalline texture and magnetic properties of the ore
are characteristics hy which it may be readily distinguished from other
Missouri ores.

The chief mineral impurities are quartz, kaolin, and pyrite. Quartz
oceurs as small erystals lining cavities and as small, irregular aggregates
scattered througeh the ore. Kaolin oceurs in thin films and 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 produect.
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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 chemieal 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 :

TABLE NO. XXTIT.

1 2 3 4 51 6
f i e [ 65.63 9%, 64.319 66.529, 67.699, 66.63 % 61.489%;
Phosphorus - .....:.:| 0.013 0.017 0.011 0.014 0.017 I 0.010
[ 231 1T T e TG PRI 3.19 6.76 - o ] BT A B pl e e | H.65
Sulphur. .o osass 0.077 0.00 0,00 0. 00 0,00 0. 560
Farriciron.......... 91.69 88.56 94 .84 96.70 |......ovrnlennnnrrons
Ferrous iron. . ...... 1.77 2.97 1.80 [.......... SR I
Alumina............ 1.37 1.8 |.ioivinirsnifinwrsnmene|orsrnaneni]irsinine.
Lime............... 0.43 0.35 | .iviniinn]inenniras]orerisnresliininsinas
Magnesia........... 0.10 L o
Manganese, ., ,,..... trace L ] 0.37
(8705107 O trace L L T T e T T .
Phosphoric acid. . ... 0.029 0.039 0.025 0.032 [ B 088 | v
Potassium. . ..,..... 0L |msmsamaesssnssswadmneenasailausanies| s
Sodium............ OollB | i b e e (-
Carbon dioxide. ... .. Bl | s sicuedaln e SoaapeneEsn e [ seesu || ol et
Carbon: .o yiees 310 1 4 R IR0 ot K GoRRCE NN THTEY, (SRR Pl [ ¥aeoecapierirrd (Pl S
Combined water,.... s ¢ IO s e e e SR e e N Ry s | P e Tty e gt

Analysis No. 1, Tenth Census Rept., vol. XV, p. 51; ore from north cut.

Analyses Nos. 2 to § Inclusive; Missourli 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 of magnetic ore from upper portion of middle wvein.

No. 4, soft, friable, slightly magnetic ore from lower part of middle vein.

No. 6§, hard, black, strongly magnetic ore from north wvein.

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
in 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 respeet resembles more particularly the ore ocecurring 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¢, sulphur, from
0.027¢ to 0.269%, and phosphorous, from 0.025¢ to 0.4514.

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. Tron. ‘ Silica. Phos, Sulphur.
BOD RO 800 vty S an i e s sy | a7.45 B8 80: |sucisoili i
GO0 £0 BO5. ... ot | EEBE | cnvosnssns 0.086 |..........
T3 N R | BE. 72 |oerenennns]onrnanrnns 3.74

From hole No. 34 the following analyses were made at the depth
indicated :

Depth. ‘ Tron. Silica, ‘ Phos. | Sulphur.
B e sl e ] 36.72 41.82 0.139 0.364
B8, 0o 43,54 30,64 0.466 0.193
B2 L AT A S s 53.41 18.30 0.188 0.410
e B R S T A A ] 39.48 36.26 0.169 0.408

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 diffieult. 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
sourece 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 tfest 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 1814 feet of ore, which runs
47.02¢ iron, 0.1764 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 sue-
cessfully prospects an area 195 feet square, the ore body would contain
2,813,850 cubic feet, or approximately 300,000 tons. It is, however,
possible that the ore in each hole may represent 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 above 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 piteh of the veins except by close
drilling and painstaking analysis of the records. Only when the manner
of oceurrence is definitely determined, ean more specific deductions be
made. Although the drill records indicate a deposit of considerable
size, the depth at which the ore occurs probably precludes its develop-
ment at the present time.

As shown in Plate XX, the drilling covers a comparatively small
area and the extent of the ore body has not been fully outlined.

CEDAR HILL MINE,

This mine, located about one mile northwest of Pilot Knob, is situ-
ated near the crest of the west slope of Cedar Hill, 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 vieinity of the mine, the red porphyry
gives place to one of a decided bluish tint. In the immediate vicinity of
the ore the porphyry is distinetly brecciated.

Aceording to Schmidt, the ore oceurred in two roughly parallel
veins, one to four feet in width, which outeropped for a distance of about
100 feet in a northwest-southeast direction.

Developments consist of an irregularly shaped pit about 150 feet
long by 75 feet wide, nearly enclosing a horse of breceiated porphyry.
At the time it was visited, the mine was flooded so that only the upper
portion of the pit could he seen. It is reported that at the south end
of the mine an incline has been driven 50 feet or more on the dip of the
ore which is approximately 20°, 8. 45° 'W.

According to Prof. W. B. Potter, the ore body is not marked by
persistence in direction, uniformity in dimension, or clear separation
from the porphyry, but from the large body worked out, it appears to
taper away in all directions, so that at present only 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 XTIT), 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 Thickness. Formation,
Feet. Inches. | Feet. Inches. | Feet. Inches:
0 17 17 Clay.
17 55 7 38 T 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 -] 10 Specks of ore in porphyry.
420 10 423 10 3 Ore.
423 10 450 26 2 Specks of ore in porphyry.
450 454 3 4 3 Mixed ore.
454 3 a01 10 47 7 Porphyry (hard).
a01 10 506 2 4 4 Mixed ore,
506 2 563 56 10 Porphyry.

In physical characteristies and manner of oecurrence, the ore at
Cedar Hill is essentially like that at Pilot Knob. There is the same
breceiated porphyry in the foot wall, the 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 oceurs 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 average sample of Cedar Hill ore taken by Raphael Pumpelly
from all parts of the mine showed on analysis, 65.47¢ iron, 5.62¢ insol-
uble matter, 0.039¢ Phos., and 0.000 Sul.

RUSSELL MOUNTAIN MINE.

This mine, located four miles west of Ironton, is situated on the
upper northeast slope of Russell Mountain in the S. W. 14, Sec. 3, T. 33 N,
R. 3 E,, Tron Co. It was opened during the early 70°s, and is reported to
have produced about 3000 tens 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 seam could
not be observed 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 several short inclines have been sunk upon
the dip.

The ore is fine grained, thinly laminated hematite which breaks
readily along nearly vertical joints and resembles 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 erystalline 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. Oecca-
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*#*##* who visited the district in 1888, concludes that ‘it is
not improbable that the Pilot Knob ores 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 States: 1854, p. 433.

#*3ehmidt, A., Iron ores of Missouri: Missouri Geol. Survey, 1872, p. 98,

#*#*#Nason, F. L., Iron ores of Missouri: Missouri Geol. Survey, vol. 2, 1892, pp. 50-65.
##++{emp, J. F., Ore deposits of the 7. 8.: 1883, p. 118,
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PROPOSED THEORY.

The specular hematites in porphyry, though differing radically in
character and mode of occurrence, 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 distriet 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 streteh fissures due to the cooling and consolidation
of the porphyry; that at Iron Mountain is in part fissure filling, but
more largely a replacement of the porphyry; while that interstratified
with porphyry breceia, as at Pilot Knob, Cedar Hill, and Russell
Mountain, represents the more or less complete replacement and in-
filtration of stratified tutaceous beds by iron oxide.

As regards the ores 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 Kunob ore is con-
sidered to have replaced stratified, tufaceous beds, the proposed
theory is praetiéally in aceord with Schmidt, and Kemp, differing from
Schmidt mainly in the character of the beds replaced 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 has been
replaced.

The evidence of the action of hot, deep-seated solutions at Iron
Mountain lies mainly in the fact that the ore was deposited bhetween
periods of vuleanism 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 erystalline nature of the ore which is
chiefly martite altered from magnetite, of which the deposit was
originally very 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 Mountain and Shepherd Mountain
deposits. Since the associated rocks in each locality are essentially
the same, the absence at Shepherd Mountain and Pilot Knob of
tremolite and apatite, so abundant at Iron Mountain, also the vary-
ing abundance of magnetite in the several deposits, is attributed fo
a difference in the composition and temperature of the solutions,
rather than to a difference in source. Although the Pilot Knob ore
is not appreciably magnetie, thin sections disclose the presence of
martite throughout much of it. The oceurrence of some magnetite
cementing fissures in the overlying breccia may also be indicative of
the action of hot solutions.

The main objection to deposition from iron-bearing solutions
having a deep-seated source is ihat the porphyry throughout the St.
Francois Mountain district, being very much the same in mineral
composition and in general much fissured due to consolidation and
faulting, might be expected to be much more generally iron bearing.
This objection, however, applies equally well to deposition from solu-
tions of a meteoric source for the localization of which there is at
present no apparent reason. In the proposed theory, the loealization
of the deposits is attributed to conditions analogous to those resulting
in the frequent localization of certain rare igneous rocks to limited
geologic provinees.

The evidence of extensive replacement of porphyry by iron oxide
at Tron Mountain is indicated by the relation of the two materials.
In many places large and small masses of porphyry were observed to
be ecompletely enclosed by ore, as shown in Fig. 2. and the gradation
of the ore through tremolite into porphyry is frequent, although the
contacts are generally sharp. Most of the ore exposed in the faces of
the old cuts oceurs in irregular masses and seams, the greater dimen-
sions of which have a prevailingly nearly horizontal position and eon-
form to the rough flow bedding in the porphyry, see Fig. 2. They
do not resemble, in any essential particular, a filling of stretch fissures
of the usnal form. It is true that the main veins at both Big and Little
Mountains were steeply inclined. However, that at Big Mountain
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. The deposit at Little Mountain was decidedly
cireular in form and appears to have ended abruptly at the bottom of
the open 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, are common. It is probable that most of the larger
ore masses represent the replacement of porphyry along lines of fissure;
the smaller, replacement along bedding planes.

The events leading up to the development and present form of
the ore deposit at Iron Mountain may be summarized as follows:

(1) Extrusion of the porphyry followed by fissuring and joint-
ing due to shrinkage as a result of cooling and consolidation.

(2) Entrance of hot, iron-bearing solutions through fissures in
the porphyry depositing ore in part as fissure filling but chiefly as a
replacement of the porphyry. Quartz, amphibole and apatite were
deposited with the iron.

2

(3) Erosion of the porphyry developing mountains having con-
siderable velief. The ore was exposed and partly eroded, forming
detrital or talus deposits below the outerops. This was accompanied
by the decomposition of porphyry and the leaching of the accessory
minerals, particularly the apatite, from the detrital ores. During
the early part of this period, the ore at Little Mountain was intruded
by greenstone.

(4) Deposition of the Cambrian sediments over the entire arca
converting the detrital ores into basal conglomerate and burying the
area to nnknown depths.

(5) Erosion of the sediments and the further decomposition of
the porphyry accompanied by the breaking down of the conglomerate
and vein ores to form the surface boulder ore which formerly com-
pletely covered the surface of the mountain, )

Exeept in a few minor details the events leading to the formation
and present eondition of the deposit at Shepherd Mountain are essen-
tially like those outlined for Iron Mountain. The action at Shepherd
Mountain, however, was more largely fissure filling than replacement.
The ore was deposited chiefly as magnetite without tremolite and
apatite, but with considerable iron sulplide. Deposits of pre-Cam-
brian detrital ore were probably formed hut none have so far heen
discovered.
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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
ferrnginous 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 Fligs. 1 to 4, Plate XX.

(3) The ore has the same structures and texture as the fufa-
ceous materials.

(4) Small tabular erystals of hematite oceur lining cavities and
joints in the porphyry breccias, indicating deposition from solution.

(5) The ore in the breccia is confined very largely to the matrix
which consists of the finer voleanie 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 hematite and the barite, which are secondary,
the rocks consist entirely of porphyritic and felsitic materials.

(2) The 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 voleanie tuffs and breccias in other regions.

(4) The bedding in the ore is conformable to the flow bedding
in the underlying porphyry breceia with no intervening conglomerate.

(5) The coarser porphyry breccia which lies conformably upon
the ore beds shows no evidence of the sorting effeet of water.

(6) The stratified beds grade along the bedding through breceia
into massive and but slightly brecciated porphyry.

(7) 1If the breecia were a true conglomerate the iron ore would
be expected to oceur 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 oceurrence of
ripple marks and rain drop prints near their base. These structures,
however, also characterize certain stratified voleanie tuffs and there-
fore cannot be accepted in this case as determinative evidence of sedi-
mentation.

The difference in the amount of decomposition at Pilot Knob and
at Tron Mountain and Shepherd 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 replacement and in-
duration of the original rock, giving it greater power to resist ordi-
nary weathering. However, 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 underlying rocks.

The 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 voleanie hreceia which were in turn succeeded by
additional porphyry flows of considerable thickness.

(2) TFissuring of the porphyry due to cooling and consolidation,
permitting the entrance of hot, iron-bearing solutions; the more or
less ecomplete replacement of the tuffaceous layers and the finer in-
gredients of the breecias 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 breeciated 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 time 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 LaMotte 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, and the further break-
ing down of the original ore beds and the pre-Cambrian detrital ore,
to form the surface boulder ores found on the north slope of the
Knob.
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BEARING OF THE THEORY OF ORIGIN UPON FURTHER EX-
PLORATION,

If 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 Iron
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 Mountain were found to taper
rapidly with depth, diamond drilling at Little Mountain has disclosed
the oceurrence of numerous smaller 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 occurrence of other veins of ores. If the fissures
containing the iron ore at Shepherd Mountain are true streteh fissures
produced by the consolidation of the porphyry it may be inferred that
they will extend to considerable depth without mueh change in ehar-
acter, this being determined by the depth to which fissuring had oe-
curred at the time of the extrusion of the ore bearing solutions. The
possible depths to which these veins may be found is well shown by
the diamond drilling in the valley at the north base of this mountain.
Hole No. 36 encountered vein ores at a depth of 775 feet, which is
about 175 feet A. T., while the large vein, that was worked at the top
of the mountain, onteropped at an elevation of about 1600 feet A.
T. Disregarding the amount of erosion of the outeropping ore, this
difference in elevation gives the veins a known vertical range of 1425
feet.

It the bedded deposits represent the replacement of a voleanie
fuff, it may be inferred that the several occurrences of ores of this
type do not necessarily represent the remnants of what was originally
a continuons ore body, the intervening portions of which have heen
swept away by erosion, but that each showing represents an individual
deposit which, so far as it is possible to determine, may be entirely
unrelated to any other except in that they may all be attributed to a
common period of vuleanism.

If the ore bearing solutions have had a deep-seated source, due to
special geologic conditions within the known ore bearing distriet, it
may be inferred that further prospecting should be confined to that
district and particularly to those areas intervening 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 Mountain, where six out of eight holes cut
ore of which there was absolutely no surface indication. Drill hole
No. 42, at the west base of Buzzard Mountain, after passing through
30 feet of surface clay and boulders and nearly 300 feet of limestone,
encountered 52 feet of hard, clay-rock and ore-conglomerate above the
solid porphyry. At a depth of 394 feet, the drill core contained seven
feet and four inches of mixed ore and porphyry, which, however, is
reported to be too lean to justify development. In the light of the
results of the drilling above referred to, it would appear probable
and altogether possible that other commercial deposits of specular
hematite may lie within the 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 oceur 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 exeeption of one near New Bloomfield, Callaway
county, and one mear Gerald, Franklin county, the deposits are
undeveloped and very little is known concerning their extent.

Manner of Oceurrence: The deposits have been observed chiefly in
the Cherokee formation in which they oceur 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. At 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. At 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 aeres. In Lincoln, Cooper, and Monroe
counties the deposits oceur as residual ore embedded in the surface
clays which overlie the Mississippian limestones. In the vicinity of
Calhoun, Henry county, the ore oceurs 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 Towa state line. This shale is highly ferruginous

(146)
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and contains nodules of hematite, which in places are abundant, 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, bluish 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, argillaceous 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 spathie 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. Tt is distinetly stratified. The hard,
concretionary ore is often thinly laminated, imitating the structures of
coneretionary 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. Tt 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 arve not available. The following
analyses, which were made by this department, are of typical samples
of the several varieties of ore deseribed above:

| I |
E Com-
z Variety. Iron. | Silica. | Phos. Sul. bined | Mois-
. water.l ture.
1| Soft, earthy, red hematite........... 58.69 6.26 0.018! ....... 3.22 0.68
2 Hard, nodular, red hematite. ... .. ... 56.93  8.20 0.049....... 2.23  0.20
31 Soft, argillaceous, red hematite. .. ... SU.OSi 13.16| trace 0.170 3.60] 0.45

*Schmidt, A., Iron ores of Missouri: Mo. Geol. Survey, 1872, Pt. 1, p. 85.
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CARBONATE ORES OF THE CARBONIFEROUS.

Carbonate of iron has frequently been noted in the area underlain
by the Carboniferous or Coal Measures, but not in commercial quantities.
It occurs chiefly in the Lower Coal Measures, and is interstratified with
shale, limestone, and sandstone. Usually the beds are not over two feet
thick, and oeeur at depths too great to permit of their exploitation.

The following section® on Clear ereek about five miles southwest of
Knob Noster, Johnson county. indicates the typical occurrence of these
deposits:

1 foot black shale.
feet shales.

[~4]

6 feet sandstone.

4 feet sandy shales with some beds of iron carbonate.

1 foot iron carbonate.

1 foot clay shales.

1 foot iron earbonate.

Similar outerops occur throughout the eastern portion of Johnson
county. i

In a shaft sunk in coal at New Cambria, Macon county. carbonate of
iron was encountered at a depth of 130 feet. The beds are interstratified
with chert and limestone, and are not of sufficient thickness to be 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 oceurs in greater abun-
dance in this area than has been observed. Nodules of clay iron stone.
embedded in shale, oceur frequently in the Upper Coal Measures.

Although the carbonate of iron is comparatively almdant through-
out the area underlain by the Coal Measures, the deposits are not of
sufficient extent to be 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 about 1885 feet. The ore oceurs in a single bed which is
directly overlain and underlain by shale as shown in the following see-
tion:

*Broadhead, G. C., Geology of northwestern Missouri: Mo, Geol, Survey, 1872, Pt
IL, p. 206.
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Feet, Inches,
Limestone, depth 1,843 feet.

6 7y Dark blue, platy shale, fossiliferous and pyritiferous.
3 9 Bluish gray, thinly laminated, caleareous shale; pyritiferous and fossiliferous.
0 1 Brownish black, slightly sandy shale, with a granular, oolitic texture; slightly
calcareous.
8 4 Bluish green, slightly sandy shale, platy, and fossiliferous.
21 B Purple shales, thinly laminated: in lower few feet are a few thin, brownish
black, bituminous, oolitic streaks of less than an inch in thickness.
3 s Red, oolitic hematite; fossiliferous.
0 5 Red, earthy, argillaceous hematite. —
2 6 Light green, slightly sandy shale.
4 9 Bluish green shale, with a few thin beds of mestone 6 feet above the base.
0 6 Dunn colored, caleareous, fossiliferous shale,
15 9 Dark, bluish green, caleareous shale.

Limestone,

The ore consists almost entirely of small flattened granules about
the size of flax seed (1/20 inch in diameter), through which are scattered
fragments of fossils which usunally lie nearly parallel to the bedding. It
is well eemented and fairly hard but, due to thin, shaly partings, breaks
readily along numerous bedding planes.

The ore is low in iron, and high in both sulphur and phosphorous.
An average sample taken at intervals of two to three inches throughout
the bed ran 41.87¢ iron. 8.76% silica, (0.3444 Phos., 0.451% Sul., 10.77¢
combined water, and 0.264 moisture.

The ore is not known to outerop, and even were it merchantable, its
great depth would render it unavailable.

—_—



CHAPTER IX.

DESCRIPTIONS OF KNOWN DEPOSITS OF IRON
ORE.

In this echapter the known deposits of iron ore are deseribed under
the head of counties which are arranged alphabetically. Under each
county the deseriptions 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 deseriptions are in-
corporated from the text of earlier Survey reports including a few taken
from the Tenth Census. The examinations have been 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. Crane=((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. Moore = (M.-1873), and A. Schmidt = (8.-1872). In a few in-
stances the source of information has been other than the above, in which
case the anthority is noted in the hody of the descriptive matter.

An endeavor has been made to describe each deposit as aceurately
as possible under the following heads: (1) name and address of the
present owner; (2) location by fownship, range, section, and fractional
section; (3) present state of development, including shipments; (4)
geologic relations and oceurrence of the ore; (5) type and general char-
acter of 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 acecompanying 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 exelusively of see-
ondary limonite which occurs in both the boulder and pipe form. The
deposits are confined chiefly to the residuum which overlies the Jeffer-
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 heen confined to the Smith mine, located
four miles west of 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 of ore mined is not known but probably did not exceed
100 toms.

SECONDARY LIMONITE.

1 CARPENTER BANK.
Sec. 12, T. g0 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 chert, in a thin distinct layer. (S—1872.)

2 GRISSAM BANK.

S. %, Sec. 28, T. 40 N., R. 21 W.

This prospect, located 674 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 creck and is about 100
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 pseudomorphs of marcasite,
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.—1010.)

3 GUN BANK.

Sec. 33, T.40 N, R. 20 W.

Here a large amount of surface limonite is scattered 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 drill 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. _ (5.—1872.)

4 INDIAN CREEK BANK.

Sec. 26; T. 42 N, R. z1 W

Here there is a hill about two hundred feet high. At the base and extending
probably twenty feet vertically, is a horizontal limestone. Above this, on the
western slope, the surface is covered with chert and pieces of limonite. At one
place is a large boulder of many tons weight. It is partly formed of fine pipe-ore
broken, and the pieces cemented again by ore. Other pipe-ore is mixed with the soil
near by, Sandstone probably forms the top of the hill above the limestone.

(5.—1872.)

MILLER BANK.

wned by Chas. Miller, Warsaw, Mo.
S. 14, See. 8, T. 40 N, R. 23 .

This prospect, located five miles west of Warsaw, consists of an outerop of
secondary limonite in the form of boulders and fragments scattered over an
area 40 feet wide by 6o feet long on the north face of a low hill, Small ex-
posures of Burlington limestone, occurring at intervals on the face of the hill,
indicate that the mantle of residual material is thin.

The ore occurs chiefly in the form of pipes of small diameter but in part
shows arborescent structures. No inclusions of sand or chert were observed
and it is evident that the ore is of excellent grade. However, the scattered
nature of the outcrop, and the thinness of the residuum, indicate that the
amount of ore is very limited. (H.—1910.)

6. RICHWOODS BANK.
Sees. 3 and 4, T. 30 N., R. 22 I}.

The limonite here lies upon the western slope, in a belt about ten yards
wide, and extending some two hundred feet up the hill.
Above the ore is a yellow sandstone. At the foot of the hill, a few hun-

dred yards distant from the deposit, is an outcrop of limestone. (S.—1872.)
7- SANDS BANK.

Owned by A. T, Sands, Warsaw, Mo.
S. E. Yy, Sec. 36, T. 41 N., R. 22 V.

This prospect, located 54 miles northeast of Warsaw, consists of an
outcrop of secondary limonite in the form of boulders and fragments strewn
over the surface of an area 100 feet wide by 1350 feet long., The outcrop is
situated on the southwest slope of a hill. Small ragged exposures of Jeffer-
son City dolomite occur immediately to the north indicating a thin blanket of
residual materials.

The ore occurs chiefly in the form of pipes showing excellent sulphide
pseudomorphs and in a number of instances was observed to still retain a
core of unaltered marcasite. Except for the sulphide, the ore is quite pure,
containing no sand or chert. No developments have been made.

(H.—1910.)
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& SMITH MINE.

wned by Chas. Smith, Warsaw, Mo.

E. %%, Sec. 16, T, yo N., R. 23 V.
This mine, located four miles west of Warsaw, is situated in a small ravine
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 14 feet upon the outcrop, but
which are now so badly caved 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 filling a fissure in that limestone.

The ore is secondary limonite varying from light brown to dull red in
color. It shows no pseudomorphous structures and tends to an earthy text-
ure. Much 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 35.57% iron, 3.42% silica, 0.145% Phos., 0.040% Sul,, 2.04% Mn., and
11.04% combined water.

The mine was worked at the time the Osage Iron Works in Camden
county was operated and was abandoned when that furnace blew out.

(H.—1910.)
9. WALKER BANK.
Sec. 36, T. 41 N., R. 20 W,

Here 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. (85.—1872.)

BOLLINGER COUNTY.

Bollinger county ranks fifteenth in the production of iron, having
shipped a total of 6.361 tons. The iron ore deposits consist of secondary
and primary limonite, the relative importance, distribution and locations
of which are shown on the accompanying county map. The secondary
deposits consist chiefly of boulder and tabular ore with very little pipe
ore. The primary deposits are typical of those in the Southeast district.
Both types of deposits oceur in the cherty residuum overlying the
Roubidoux and Gasconade formations which underlie the greater portion
of the county. No deposits are known to oceur in the area underlain by
the Quaternary and Tertiary formations. Outerops 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 brown ore. About 6,000 tons of ore
were mined at that time and used chiefly as a flux at the Mine La Motte
smelter.  Very little work has been done in recent years. Of the total
produetion to date, 4.731 tons were secondary and 1,630 tons primary
limonite.
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SECONDARY LIMONITE.

I. CRITTS LAND.

Owned by G. W. Critts, Zalma, Mo.
S.W.4,S. W. 14, 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.

Owmed by Wm. E. Gaines, Trowell, Mo.
N.W.14,S.E. Y, 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.—1010.)

3. GILMORE MINE,

Ouwned by Gilmore & Stevens.
S.E. 14, N.W. 14, Sec. 1, T. 3t N, 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 70'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 MINE.

QOwmned by Jacob Hahn and Son.
N.E %,S W.4%,Sec. 11, T. 30 N, R. 9 E,

This mine, located 274 miles west of Lutesville, is situated on the north
face of a high hill. It consists of two cuts, the larger of which is 100 feet
long, fio feet wide, and 35 feet deep. These openings were made during the
early 70’s and are now badly filled by caving. However, they still show con-
siderable ore which consists of a somewhat cherty and ocherous, secondary
limonite, embedded in cherty clay. The hills in this vicinity are covered with
a thick mantle of residual chert. (C.—1010.)
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5. HOWELL LAND.

Owned by I. C. Howell, Zalma, Mo.
N. W. 14, N. E. ¥4, 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) BANK.

Owned by Eli Lutes, Lutesville, Mo.
S. W.%,S.E. Y%, Sec. 25, T. 30 N, R. 9 E.

This bank, located about 434 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 2o feet. This work was done in the early 70'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 limonite. 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.—1010.)

7 LUTES (JESSE) BANK.

N.E Y4, N. W. %, Sec. 11, 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.

Owited by John Lux, Marquand, Mo,
S. W. %, 8 W. W, Sec. 24, T. 32 N, R. § E.

This bank, located 274 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 fect in diameter and 8 feet deep, from which about 10 tons of
cherty brown ore has been mined.

The ore is a cherty, secondary limonite and occurs in 8 to 10 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.)
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a. McGREGOR BANK.
Owumed by H. P. McGregor, Glen Allen, Mo.
S.W. %, N. W. ¥, See. 16, T. 30 N., R. 9 E.

This deposit, located about four miles southwest of Glen Allen, is situ-
-ated upon the south face of a low hill. Developments consist of a small 1o-
foot cut, made about 30 vears ago. The face of the pit shows boulders and
fragments of dark brown limonite, embedded in cherty residual clay. The ore
is a secondary limonite which is remarkably free from sand and chert. The
outcrop is small and is confined to the immediate vicinity of the pit.

(C.—1910.)
10. MYERS BANK.
Ogwoned by W. C. Myers, Buchanan, Mo.
S.E. %, N.E Y4, See. 32, T. 30 N, R. 8§ E.

This deposit is located about 9%4 miles northwest of Zalma and 13 miles
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 high chert covered
hill. Ten to fifteen feet below the outcropping ore limestone is exposed in
the creek bed. Several dislodged blocks of the ore, three feet or more in
diameter, lie at the foot of the hill.

The ore is a secondary limonite. 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 brown 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, 0.86%
silica, 0.041% Phos., 0.007% Sul., 10.74% combined water, and 0.10% moisture.

(C.—1010.)
11, PAVLICK BANK.
Owned by Joseph Pavlick, Marquand, Mo.
S.W. 1%, 8 W, Y, See. 26, T. 32 N., R. 8§ E.

This deposit is located about 174 miles east of Marquand and is situated
on the northeast flank of a high, chert-covered ridge. Here, limonite occurs
as scattered fragments over 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 pit 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
chert. 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.—1910.,)

13 RHODES BANK.
Owned by Joe Starkey, Marquand, Mo.
S.W. %, 5 W. 14, See. 14, T. 31 N, R. § E.

This bank is located three miles west of Bessville and about two miles
from the St. Louis, Iron Mountain 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. The ore is a good grade of secondary limonite of the soft,
ocherous type, some of which encloses fragments of chert. (C.—1010.)

13. RICHARDS MINE.

Owned by Pearl Richards, Marquand, Mo.
N.E Y. 8§ W.Y%, Sec. 2,T. 3t N., R. § E.

This mine, located 1% miles southeast of Marquand, consists of an open
cut 60 feet long, 40 feet wide, and 2o feet deep, situated on the east face of a
high chert covered hill. This work was done in the early 70's and the pit
is now badly filled. The ore is a secondary limonite and occurs embedded in
a cherty clay interstratihied with layers of nearly solid chert. At present very
little ore is exposed in the faces of the cut. Several car loads of ore are 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 Mountain
and Southern R'y. (C.—1910.)

14. ROGERS BANK.

Owned by Henry Sitzes, Marquand, Mo.
N.E %, 5 W. ¥, Sec. 71, T. 31 N, R. § E:

This property, located three miles west of Bessville, 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 2o
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. The nearest
rock ledge consists of limestone, which outcrops in the bed of a stream a
quarter of a mile to the north. d (C.—1910.)

15. SHELL, T. W., BANK,

N.E. 4, S.E Y%, Sec. 10, T. 20 N., R. 0 E.

The hill upon which this deposit is found is low and flat, and singular in
that almost no chert is found upon it. It seems to be deeply covered with
soil, and the only rock visible is the ore, which lies in a belt 50 or Go feet
wide and 200 feet long, over the top of the hill. The most of the ore is upon
the southeast slope, and is in large boulders. It is dense, sometimes stalactitic,
and usually pure and free from chert. (M.—1873.)

16. TIBBS BANK.

Owned by the Conrad Estate, Marble Hill, Mo.
S. W, v, Sec. 29, T. 31 N., R. 10 E.

This bank, located 214 miles northeast of Lutesville, 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 filled by caving., The
outcropping ore and that exposed in a small stock pile consists of a slightly



158 THE IRON ORES.

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,

Owwned by The Pioneer Cooperage Company, St. Louis, Mo.
N. W. 14, Sec. 32, T. 31 N, R. 10 E.

Brown ore was mined at this place in the early 7o0'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 hanled
by wagon two miles to Lutesville. (C.—1910.)

18. WHITENER MINE.

Owned by G. C. Whitener, Marquand, Mo.
N. W, 14, 5 W. 14, Sec. 2, T. 31 N, R. 8 E.

This mine, located 1% miles southeast of Marquand, 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 zo 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 LIMONITE.

10. BAKER MINE.
Owned by Jessie Jackson, Marble Hill, Mo.
N.W.4, S.E. ¥, Sec. 31, T. 31 N, R. 10 E.

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 70'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.) LAND.
S.E %, N.E Y, Sec. 31, T. 20 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.—1802.)

21, BOYER LAND.
Owned by A. F. Boyer, Zalma, Mo.
S.E. y, N. W. %4, Sec. 34, T. 20 N., R. ¢ 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. %, S W. Y, See. 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 70'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, & 17and 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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covering 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. Here 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-
ward. These deposits are nine miles from Zalma at the extremity of the B., Z.
Br. Ry. (L.—1892.)
24. FOX BANK.
wned by Daniel Fox, St. Louis, Mo.
N.W. 14,5 E. Y, Sec. 23, T. 32 N, R. 8 E.

This bank is located 2%4 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 [eet in depth; also one open cut
15 feet wide and 3o feet long with a 25 foot vertical 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 primary limonite and is
both cherty and sandy. It is of fair quality and a marketable product may be
developed.

This property was opened in the fall of 1900. No shipments have been
made. (C.—1910.)
23. GLENN EMMA MINE.

N.E. Y, N W.Y, See. 16, T. 30 N., R. ¢ 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 2o feet above
the level of the valley. It is one of the group of mines opened in this vicinity
during the early 70'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 8o feet wide. From this opening
some 1500 tons of boulder limonite are reported to have been mined and
shipped. The ore is a cherty, primary limonite of the cellular and concretion-
ary type and occurs embedded in a cherty clay. It is, for the most part,
highly silicious, due to the presence of included sand and fragments of chert.

(C.—1910.)

26. LEMON (THOMPSON) LAND.
S. 14, Lot 3, Sec. 30, T. 29 N., R. 9 E.

This land is owned by Mr. Thompson Lemon. Massive limonite is found
here in a ledge and in boulders and fragments. These almost wholly cover
an area about forty vards long and thirty vards wide and are scattered over
an area one hundred vards long and thirty yards wide, on the southern and
eastern hill slopes, just north of a slight divide between two chert ranges,
Only scattered boulders are 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 suriace of this and
neighboring hills. This locality is two or three miles distant from the B, Z.
Br. Ry. (L.—1802.)

27. MURDOCK BANK,

Owned by Woodlock and Marks, St. Louis, Mo.
S. E. Y%, N. W. 1%, Sec. 16, T. 30 N., R. 9 E.

This bank, located about four miles southwest of Glen Allen, is situated
on the northwest slope of a hill, where brown ore outcrops over an area of
about one acre. Developments consist of several small test pits sunk during
the early 70's. These encountered very little ore. The outerop consists of a
porous, primary limonite, containing unreplaced chert and grains of sand.

{C.—1910.)

28. REVELLE BANK.

Owned by Lawrence Fowler, Trowell, Mo.
N. E. 14,8, W, 14, Sec. 10, T. 29 N., R. ¢ E.

This bank is located four miles north of Zalma and is situated on the
southeast face of the point of a low hill. Tt was opened in the early 7o0's by
a cut 25 feet wide and 12 to 15 feet deep. Beside the cut, which is now badly
caved, is a stock pile of about 30 tons representing all the ore mined. The
ore is a primary limonite and occurs embedded in a cherty clay. It is in part
porous and cherty, and in part compact with a dense amorphous texture, and
contains fine, angular blocks which have apparently been broken from larger
boulders, No shipments have been made. (C.—1910.)

20. ROBBINS BANK.

Owned by Monree Robbins, Bessville, Mo.
N.W. 14, N. E. ¥4, Sec. 10, T. 31 N.,, R. 9 E.

This deposit, located about 174 miles northeast of Bessville, is situated on
the brow of the north slope of a high hill. Developments consist of one 10
foot pit which shows some ore near the surface. The ore is a dense, dark
brown, primary limonite. It is hard and dense, and somewhat silicious due to
inclusions of fine irregular grains of quartz. No bedded formation was ob-
served outcropping in the vicinity, and the hill appears to be composed en-
tirely of cherty, residual materials. The outcrop covers an area 25 yards
square in the immediate vicinity of the pit. (C.—1010.)

30. SHRUM MINE.

Owned by Jacob Shrum, Marquand, Mo.
N.W.%, S E %, Sec. 11, T. 32 N, R, § E.

This mine, located about three miles northeast of Marquand, is situated
on the north slope of a hill. Tt consists of a cut 20 feet wide and 8 feet deep
which was opened during the early 70's and is at present badly filled by caving.
The ore is an exceedingly porous, open variety of cherty, primary limonite.
Forty tons of ore are reported to have been shipped. The shipment included
most of the original surface showing, which was confined to the immediate
vicinity of the cut. (C.—1010.)

G—11
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THE IRON ORES.

BOLLINGER COUNTY.
SECONDARY LIMONITE.

Name of Mine or Ouwner. Twp.N. R. Sec.
Critts: G W, and . .ouiw aimess 30 9 E. 36
Gaines, Wm. E., Land........... 30 9 E. 35
Gilmore Mine. .......ocvvvvinnn 31 8 E. 1
Hahn, J., Mine................. 30 9 E. 11
Howell; 1€ Land v ovvvsierigss 29 8 E. 26
Eaites, Bh, Badk .coomsosanmss 9 E. 25
Lutes, Jesse, Bank. ... . ......... 30 9 E. 11
Lux, John, Bank...cooveiessiis 32 8 E. 24
MeGregor, H. P., Bank.......... 30 9 E. 16
Myers, W. C.y Bankovisawd e 30 8 E. 32
Pavlick, Jos.,, Bank. ... ......... 32 8 E. 26
Rhodes Bank................... 31 8 E. 14
Richards, P.; Mine. ... coivvinisn 31 8 E. 2
Rogers Bank. .................. 31 8 E. 11
Shell, T. W., Bank.. ..ii.oveins 29 9 E. 10
Tibbs Bank. ................... 31 10 E 29
Turkey Hill Bank............... 31 10 E. 32
Whitener, G. C,, Mine. . ........ 31 8 E. 2

PRIMARY LIMONITE.
Baker:Mine: o ois i @i 31 10 E. 31
Bollinger, B. H., Land ... .. ...... 29 9 E. 31
Boyer, A.F.,Land.............. 29 9 E. 34
Caldwell, J. G., Bank.vivoveina. 31 10 E. I32
X 7,8,

Pondore; L. T, Land. .. cowavius 28 8 E. il’?, 18,
Fox; Daniel, Bank. ... ccowvvwnen 32 8 E. 23
Glenn Emma Mine.. . ........... 30 9 E. 16
Lemon, Thompson, Land. ., ..., . 29 9 E. 30
Murdock Bank. ................ 30 9 E. 16
Revelle Bank::ocuamwirivesivn 29 9 E. 10
Robbins, Monroe, Bank.......... 31 9 E. 10
Shrum, J., Mine................ 32 8 E. 11

REPORTED OCCURRENCES.
Carelton, A. T...ooo i 29 9 E. 35
Catoy Petetvww s svwmirauyaiss 29 9 E. 3
TR, o B e W 29 9 E. 28
Eaker, G.S. ... .....0viuriun.. 30 9 E. 10
Golden, Pater .. oo v soviin 29 9 E. ar
Harris, S. E.. . ... ..o 29 9 E. 35
Levering FoPRew (opiesesesms 30 9 E. 35
Lattes, Johf oo v ssammmas svsn 30 10 E. 7
McGregor..........ovvvnunnnn. 31 9 E. 29
MEvers: oW s weonssmmmam o 30 9 E. 35
Pioneer Cooperage Co........... 29 9 E 34
Wells; Sarab: vovevareommraits 29 9 E. 1
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BOLLINGER COUNTY.

REPORTED OCCURRENCES—Continued.

Name of Mine or Owner. Twp. N. R.
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BUTLER COUNTY.

Butler county ranks thirteenth in the production of iron ore, having
shipped a total of 15,810 tons. The iron deposits of the county are ex-
clusively brown ore consisting of hoth the primary and secondary types.
The relative abundance, distribution, and loeations 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 outerops of the underlying formations ocecur. The
southeast portion of the county is covered by sands and clays of Quater-
nary age which are not ore hearing.

The secondary deposits consist of both pipe and boulder ores several
being almost exclusively pipe ore. The primary deposits consist of the
coarsely cellular and sandy ore characteristic of the southeast district.

Iron ore was first 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 made each year. Of the
total production to date, 13,660 tons were secondary limonite, mostly
from the Keener area, and 2,150 tons primary limonite, chiefly from the
vieinity of Hilliard.

SECONDARY LIMONITE,

> AGRICULTURAL COLLEGE LAND, NO. 1.
Sec. 21, T. 26 N., R. 6 E.

This land is the property of the State Agricultural College. 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 leet above a bed of limestone,
which is exposed here. The ore is of good quality, containing little or no
siliceous matter. Some scattered chert lies within the area bearing ore and
much chert and small blocks of sandstone are found on the knolls adjoining
this divide. This deposit is located about one mile from the St. ., 1. M. & S.
Railway, (L.—180p2.)

2 BURKETT BANK.
Owned by W. R. Burkett, Keener, Mo.
N, E %, N E. 14, Sec. 22, T. 26 N, R. 5 E.
This bank, located 2% miles northwest of Hendrickson, is situated on the
east slope of a low hill where pipe ore outcrops over an area of about one
acre. A 15 foot pit near the upper edge of the outcrop shows boulder and

pipe ore throughout its depth. The ore is embedded in cherty clay and is
less abundant in the lower than in the upper half of the pit. A shallow 60 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 ore, while the third showed an abundance of ore embedded in cherty clay
throughout its depth.

The ore on this property is very largely of the pipe variety. Much 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 HENDRICKSON MINE.

Ozwned by H. Magill, Hendrickson, Mo.
S. E. Y, N. W. 14, Sec. 18, T. 26 N., R. 6 E.

This property, located abont one mile east of Hendrickson, is one of the
old mines in which no work has been done since the early 70's, when about
500 tons of ore were mined and shipped. Developments consist of two cir-
cular cuts, a 30 foot shaft, and a 100 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. Tt is
secondary limonite, showing many sulphide pseudomorphs, and varies in
character from a soft, vellow ocher to boulders having decided red and blue
shades, some of which 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 showed 57.58% iron,
3.16% silica, 0.374% Phos., 0.171% Sul, 10.09% combined water, and 0.033%
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. HENDRICKSON (N. W.) LAND.
Sec, 20, T. 26 N., R. 6 E.

Semi-massive 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 locality is less than one-half of a mile distant from the
St. L., I. M. & S. R'y. (L.—1802.)

KAUFFMAN MINE.

tn

Owned by Isaac Luke, Keener, Mo.
N. E. %, N. E. ¥, Sec. 11, T. 26 N., R. 5 E.
This mine, located two miles west 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 during 1908 at which time 243
tons of ore were mined and shipped. The ore gave returns of 50.25% irom,
15.00% silica, 0.068% Phos., 0.17% Mn., 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 Missouri Iron Ore Company, St. Louis, Mo.
S.W. %, N. W. Y, Sec. 11, 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 60 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 about
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 with 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, 11.60% silica, 0.08% Phos., 0.11% Mn., and 4.0% moist-
ure, is produced. The grade of the ore could be considerably improved by
better equipment.

The washed ore is trammed 150 vards to the Iron Mountain and South-
ern R'y. at Keener. Water is obtained from the Black river a quarter of a
mile to the west. (C.—1010.)

7. MAGILL MINE.

Owned by H. Magill, Hendrickson, Mo.
E. Y Lot 1, N. W. %, 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 Mountain 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 5 feet
deep and encountered ore throughout their depth. The ore is a secondary
limonite and occurs both as large boulders and small fragments embedded in
a matrix of red, cherty clay. Much of the dirt on the dumps from which the
boulder ore has been picked will wash 50% 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. 1y, S. W. 14, See. 19, T. 26 N., R. 6 E.

This mine is located 174 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 3517 tons of ore which averaged 56.60% iron, 8.54% silica,
0.056% Phos.,, and 0.25% Mn. Judging from the analysis, the ore is a sec-
ondary limonite. (C.—1910.)

9. PLETZ (F.) MINE NO. 2.

Owmed by Isaac Luke, Keener, Mo.
N.W. Y%, N. W. Y, Sec. 11, T. 26 N., R. 5 E.

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 56.80% iron, 571% silica, and 0.056%
Phos. were mined and shipped. Judging from the analysis, the ore is a
secondary limonite. (C.—1910.)

10. SEXTON BANK.

Owned by A. W. Sexton.
Lot 2, N. W. 4, Sec. 7, T. 26 N., R. 6 E.

This property, located 14 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.—1010.)

IL. THOMAS LAND.

Owmned by I. P. Thowmas, Keener, Mo.
S.E ¥4, N. W.14, Sec. 11, T. 26 N., R. 5 E.

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.) BANK.

Owned by G. E. Thompson.
N.E. %4, N.E. 34, Sec. 7, T. 26 N, R. 6 E.

This property, located 2% miles northeast of Hendrickson, is marked by
an outerop 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
several pits 5 to 6 feet in depth from which about one car load was mined and
shipped during 1007. 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. THOMPSON BANK.

Owned by Mrs. M. M. Thompson.
N. ¥ Lot 1, N. W. Y, Sec. 7, T. 26 N., 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 group 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 300
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 50 feet below those just described. One pit, 3o feet long, 12 fecet
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 surface 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 MINE.

Owned by Henry Casev, Keener, Mo.
S. W. 14, N. E. Y4, Sec. 11, T. 26 N., R. 5 E.

This mine, located 174 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, 7.90%
silica, 0.103% Phos., 0.11% Mn., and 3.0% moisture, which indicates that it is
a good quality of secondary limonite. ({C.—1010.)



BUTLER COUNTY. 169

PRIMARY LIMONITE.

15. ALLEN BANK.

Ouwned by St. Francois River Land and Iron Company, Poplar Bluff, Mo.
E. %, Lot 2, N. W. 14, Sec. 4, T. 24 N, R. 6 E.

This prospect, located about one mile west of Poplar Bluff, consists of
an outcrop of silicious, primary 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. The 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 chert and sand. The ore taken from
the bottom of the pits appears to be less cherty than that occurring at the
outcrop. (C.—1910.)

16. BLUE SPRING BANK.

S.E. Y%, S. E. Y, Sec. 26, T. 26 N., R. 7 E.

Here the ore is found in large and small pieces, and in one place in a solid
bed, overlying an outcrop of ten feet of Third Magnesian limestone, which
shows at thirty feet above the bottom of the hill. The ore is in an outcrop
about seventy-five feet along the slope, and thirty feet wide. It is quite
sandy. (M.—1873.)

17. DEAL MINE NO. 1.

Owmned by E. E. Deal, Hilliard, Mo.
N. E. %, S. E. 14, Sec. 9, T. 25 N., R. 6 E.

This mine, located about half a mile east of Hilliard, is situated near the
head of a small ravine which drains to the south. Developments consist of
one large opening 100 feet long, 40 feet wide, and 30 feet deep from which
1015 tons of ore were mined and shipped during 1908. The face of the pit
shows a few scattered boulders of silicious, brown ore embedded in cherty
clay. The ore is primary limonite and is highly silicious, due to the presence
of both sand and fragments of chert. Locally it is exceedingly cherty and
resembles more nearly an iron chert breccia. An average of six shipments
is as follows: 48.60% iron, 14.06% silica, 0.067% Phos., 0.40% Mn., and 3.6%
moisture. ) (C.—1010.)

18, DEAL MINE NO. 2.

Owned by E. E. Deal, Hilliard, Mo.
N. W.%, S. E. Yy, Sec. 9, T. 25 N, R. 6 E.

This mine, located a quarter of a mile east of Hilliard, 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, primary limonite very similar to that obtained from
Mine No. 1. Tt was sold for $ per ton F. O. B. Hilliard and is reported to
have averaged 44% iron.
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On the S. E. 14 of the S, E. 14 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 39.91% iron, 16.70%
silica, 0.066% Phos., 6.42% Mn., and 3.0% moisture. (C.—1910.)

19. DOVER MINE.

Owned by Geo. Dover, Hilliard, Mo.
S.E Y, N.E. %, 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
half 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 silicious due to the presence of both chert and sand.

(C.—1910.)

20. GEORGE TRACT NO. 1.

Owned by Ed. George.
S. W. 44, Sec. 24, T. .26 N, R. 7 E.

This deposit is located just west of the St. Francois river 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. The 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.)

21, GEORGE TRACT NO. z.

N. E. Y, 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 of primary limonite, intermingled with blocks of sandstone, quartz-
ite, and chert, outcrop for a distance of 120 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 10 feet deep,
and two test pits, each of which have a depth of 30 feet. The 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 180 yards apart, and show throughout their
depth thin layers of silicious limonite interbedded with decomposed dolomite
and layers of hard chert. The ore is the porous, cellular type enclosing frag-
ments of chert and grains of sand. No shipments have been made.

(B.—1010.)
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22, GEORGE TRACT NO. 3.

N. W, 34, N. W. 1, Sec. 25, T. 26 N, R. 7 E,

This prospect consists of an outecrop 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 chert cap the surround-
ing hills. (B.—1910.)

23. GOVERNMENT LAND NO. 1.
S.E.%,S. E. %, Sec. 24, T.25 N, R. 4 E.

Here the limonite covers an area about thirty yards square, on a bench
on the slope of a chert covered hill. The ore is but fair in quality, being
slightly siliceous, silica occurring as chert. Within the area 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 this deposit. (L.—1892.)

24. HILL MINE.

QOwned by David Hill, Poplar Bluff, Mo.
N. W.%, Sec. 4, T. 25 N, R. 6 E.

This mine, located about two miles north of Hilliard 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 3o 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 ore 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 little 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.—r1910.)

25. HILLIS MINE.

Owmed by Alford Hillis, Hendrickson, Mo.
N.W.Y, N.E. 1, Sec. 23, T. 26 N., R. 5 E.

This mine, located 1% 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 Mr. Alfred Hillis,
who shipped 61 tons of ore. The ore is a somewhat silicious limonite, which
gave returns of 47.96% iron, 14.30% silica, 0.080% Phos., 1.50% Mn., and 3.350%
moisture. Judging from the analysis, it is of the primary type. (C.—1910.)
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26, HOOPER MINE,

Owned by St. Francois River Land and Iron Company, Poplar Bluff, Mo.
N.E Y, N.W. %, Sec. 28, T. 25 N., R..6 E.
This mine, located about two miles northwest of the city of Poplar
Bluff, is situated on the north slope of a hill, as shown by the accompanying
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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. 1, on
the west side of the hill, is 100 feet long and 50 feet wide with a maximum
depth of 10 feet. The face and bottom of this cut shows many large boulders
of ore embedded in a cherty clay. Some of the boulders weigh several tons
each. Cut No. 2, at the north end of the hill, is 125 feet long and zo feet
wide with a maximum depth of g feet. Boulder ore is exposed in the face at
the east end of this pit, directly above which the ore outcrops. Pit No. 3,
on the east flank of the hill, is 9o 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% FPhos., 2.10% Mn., and 4.00% moisture have
been mined and shipped. (C.—1910.)

27. INDIAN FORD BANK NO. 1.
N. ¥, N. E. 14, 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 halfi 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 broken ore. In quality it is
porous and cherty, rather than sandy. (M.—1873.)

28, - INDIAN FORD BANK NO 2.

N.E. 14,8ec.23 T.26 N, R. 7 E.

The principal mass of the limonite ore at this point lies on the southeast
slope of a hill about one hundred and ten feet high. It 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. (M.—1873.)

20, INDIAN FORD BANK NO! 3.
S. %, N. W. ¥, 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.

S0 Ya, NoW. 34, 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 over a large area. The ore is lean,
soft and sandy. (M.—1873.)

31 LEIB BANK.

Owned by Frank Leib, Harrisburg, Pa.
N.W., 85 W. Y, 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 outerop 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.

Owned by Ed. Dennis, Hilliard, Mo.
N. W. Y, N. E. 4, Sec. 35, T. 26 N, R. 6 E.

This prospect, located 374 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 outerop.

The ore is silicious, due to the presence of both sand and chert. That
composing the eastern outcrop contains some goethite lining cavities. No
developments have been made. (B,—1g10.)

33. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 10,

S. W. y, N. W. y
and Sec. 27, T. 25 N., R. 4 E.
N. W. v, S.W. Y
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. &)
No. 1 pit, 30 feet deep, is reported to show ore to a depth of 2o feet with
10 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. 1. Pit No. 3, 2o 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 de

pth

from within three to four feet of the surface. The ore occurs in large mas-
sive boulders as in pit No. 1 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
which is highly silicious. Pit No. 6, 8 feet deep, showed but a foot or so of
near the surface.

of
ore

A sample taken from pits Nos. 1, 2, 3, and 4, when analyzed, showed
41.67% iron, 21.00% silica, 0.044% Phos., and 0.083% Sul. (C.—1910.)

34. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 11.
S W. 1, N. W. 14, 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. 10. 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 8to 23 feet
in depth, showed no ore. Omne pit sunk 30 feet in the bed of the ravine at the
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base of the hill shows streaks of dense, silicious ore one to two feet thick, in-
terspaced with clay and flint of about the same thickness to a depth of 23 feet,
and bottomed in white clay.

A 27 foot drift, extending into the base of the hill from this pit, cut
vellow clay with a few thin seams of ferruginous material but no merchant-
able ore. A 13 foot pit, sunk at the end of this drift, shows cherty clay
bearing 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
10 feet higher than the pit last described, shows considerable ore on the
dump. This pit is reported to have been originally 2o feet deep and to show
ore to the bottom. However, its present caved condition makes inspection
impossible. (C.—19010.)

35. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 12

N. E. 14, 8. V. % Sec. 36, T. 25 N, R, 4 E.

This tract is located 10 miles west of Poplar Bluff and about 114 miles
southeast of tract No. 11. It bears two unusually fine outcrops of primary
limonite, situated near the base of the southeast face of a high hill. 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. 1, 22 feet deep, shows 10 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 yvellow 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 11 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 10. Pit No. 6, 23 feet deep, is reported to show ore
the entire depth, The dump shows a highly silicious limonite badly mixed
with vellow, sandy, decomposed chert. Pit No. 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
shait No. 6.

Samples, taken from pits Nos. 3, 5, 6, and 10, and from the outcrop, when
analyzed, showed results as follows:

K
f Combined
. Pit. | Iron. | Silica. | Phos. Sulphur. | water,
| [ |
B 0GB I L e A [ 40.84 % 24.90 % 0.081% 0:082% .. ..o,
2! L S P e o A T 31.54 | 80.67 0.029 0,025 9.903 %
3 Nos.6and 10.........,.... | 31.43 30.10 0.044 e JBE s sicmmss
4 0uterop., ... | 48.10 16.74 ‘ trace 0.025 10.30
|
(C.—1010.)
36. MISSOURI UNIVERSITY LAND NO. 1.

S.W. Y%, 8. W. 1Y, Sec. 3, T.25 N, R. 6 E.

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.—1010.)

37. MISSOURI UNIVERSITY LAND NO. z.

S.W. W, N. W. Y4, 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.—1g10.)

G—12
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28. MISSOURI UNIVERSITY LAND NO. 3.
N. E. 14, Sec. 15, T. 25 N, R. 6 E.

This property, located about one mile southeast of Hilliard, consists of an
outerop of primary limonite which occurs along the crest of a ridge. The
principal showing is confined to an area zoo 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.)

30. SHARP LAND.
Owned by Boyd E. Sharp.
N. W. 14, Sec. 35, T. 26 N,, R, 6 E.

This prospect, located about 314 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.
Owned by M. M. Sheets, Williamsville, Mo.
W. 14, Sec. 12, T. 26 N., R. 1 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 2o feet long, 12 feet wide, and 5
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. Y,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 feet in

thickness of very cherty and siliceous limonite. The outcrop of solid ore
does 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. 14, of the S. E. 14, 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. 15, 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.
8. % N. W. 14, Sec.2q, 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 well
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 vards 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 ore 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 Land and Iron Company, Poplar Bluff, Mo.
S. 1%, 85 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 covers 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.
Owned by John Turk.
N.W. %, S. E. 1, Sec. 19, T. 25 N., R. 6 E.

This prospect, located about 2% 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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THE IRON ORES.

BUTLER COUNTY.

SECONDARY LIMONITE.

Name of Mine or Owner. Twp.N. R.
Agricultural College Land No. 1.. 26 6 E.
Burkett, W.R,, Bank. .......... 26 5 E.
Hendrickson Mine. ............. 26 6 E.
Hendrickson, N. W., Land....... 26 6 E.
Kauffman Mine................ 26 5 E.
LUK WVENE oy vovs v wpmmaes 26 5 E.
Magill, H., Mine................ 26 6 E.
Pletz, F., Mine No. 1............ 26 6 E.
Pletz, F., Mine No. 2............ 26 5 E.
Sexton, A. W.,Bank............ 26 6 E.
Thomas, J. P.,, Land. . .......... 26 5 E.
Thompson, G. E., Bank......... 26 6 E.
Thompson, M. M., Bank........ 26 6 E.
Turner, Henry, Mine............ 26 5 E,

PRIMARY LIMONITE.
Allen Bank.................. ... 24 6 E.
Blue Spring Bank............... 26 7 E.
Deal, E. E., Mine No. 1...... ... 25 6 E.
Deal, E. E., Mine No. 2......... 25 6 E.
Dover, Geo.,, Mine.............. 25 6 E.
George, Ed., Tract No. 1........ 26 7 E.
George, Ed., Tract No. 2., ...... 26 7 E.
George, Ed., Tract No. 3.. ..... 26 T B
Government Land No. 1..... ... 25 4 E.
Hill, David, Mine............... 25 6 E.
Hillis Mine.............c.o000n.. 26 5 E.
Hooper Mine. ... sovus e 25 6 E.
Indian Ford Bank No. 1......... 26 7 E.
Indian Ford Bank No. 2. ...... .. 26 7 E.
Indian Ford Bank No.3......... 26 7 E.
Indian Ford Bank No. 4......... 26 7 E.
Leib, Frank, Bank.............. 25 6 E.
Miller Land. .. ................. 26 6 E.
Mo. Lum. & Min. Co. Tract No. 10 25 4 E.
Mo. Lum. & Min. Co. Tract No. 11 25 4 E.
Mo. Lum. & Min. Co. Tract No. 12 25 4 E.
Mo. University Land No. 1...... 25 6 E.
Mo. University Land No. 2...... 25 6 E.
Mo. University Land No. 3...... 25 6 E.
Sharp, Boyd E,, Land. . ... .... 26 6 E.
Sheets, M. M., Land............ 26 4 E.
Shrout’s Bank.................. 25 6 E.
Smith & Co. Bank. .wvvvwian i 25 6 E.
St. Francois Bank............... 26 7 E.
St. Fran: Riv: L. & I. Tract...... 25 6 E.
TFark, John,; Land. c.coovmisam o 25 6 E.

Sec.

21
22
18
20
11
11
19
19
11

7
11

7

-

i

11

24
24
25
24

23
28
24
23
23
22

35
27

12
16
17
24
15
19

Fractional.
N.E.}, N.E L
S.E. 1, N.W. 1L
N.E. 4, N.E. 1.
S.W.%, N. W. 3.
E. 4 Lot 1, N. W.
S.W. 1,8 W. L
N.W.1, N. W. 1.
Lot 2, N. W. 1,
S.E.}, N.W. 1
N.E.1, N.E3.
N.%Lot1, N. W.
5. W.1 N.E.i
E. 1 Lot 2, N. W.
S.E. LS. E. L
N.E.},S.E. 1
N.W.1, S E. 1
S.E. % N.E. 1
S.W. 1.

N.E. 1.

N.W. % N.W. 1
S.E.},S E
N.W. L
N.W.1, N.E. 1
N.E. L, N.W. 1.
N.E. L

S 1, N.W.

S. 1, N.W. 1L
N.W. 1,5 W. i
N.W. % N.E. &,
{5‘ W. 1, N. W. 1.
N. W. 1,8 W, 1L
S.W.1, N.W.1
N.E. 1, S.W. 1
S.W.1, S W. 1
S.W.3 N.W. L
N.E. 1.

N.W. L

W. 1.

N.E. 1, N.E. L
S. L.

S. 4, N.W. 1
S.4,S.E. }
N.W. 1,8 E. L
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REPORTED OCCURRENCES.

Name of Mine or Owner. Twp.N. R, Sec. Fractional.
Carpenter, E.......ooiivioiinn 25 5 E. 2 8. W. 4 8 W. i
Corrigan; [+ Coovavimmaonananns 25 6 E. 27 N.W. L N.W. i
Owner Unknown................ 25 4 E. 35 N.W. 1S5 W 4.

“ W sguems s sasmmns 25 4E. 36 S.W.1,N.E. i
i e 25 4E 3 S E} N WL
£ 3 .- 25 4 E. 36 N. W. 4, 5. W. .
1] s 25 4 E. 36 S.4H,8S W1

= S 25 4 E. 36 N.W.3, S E %

# B BN 25 b E. 2 S.W. L5 W. 1

i T 25 6 E. 16 N.E. 1,8 E 1.

h O T 26 4 E. 9 S.W. 1,5 W. i
o Y s 26 5 E. 27 N.W. .

i T A 26 7 B 16 N. W. 1.

L AL R ey S TE. 16 S.E. 4, N.W. 1

“ i, 26 TE. 16 N.W.i,S.W.%i
H B mammmn s 26 7E. 27 N.W. i

¢ T A 26 7 E. 28 M. E: 3

b o 26 R 33

o 1 ShEasiie s 20 (g8 D 35 NaE: ¢
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CALLAWAY COUNTY,
HEMATITES OF THE CARBONIFEROUS.

I. BARTLETT LAND.

Owned by James Bartlett, New Bloomfield, Mo.
N. E. Y, Sec. 4, T. 45 N., R. 10 W,

This property is located about two miles cast of New Bloomfield. Tt
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 60 feet in a northerly direction, It is about
12 feet wide and had a maximum depth of 10 feet. The material removed
wonsisted 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:
(1) 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, S.20%
silica, 0.049% Phos, and 2.23% combined water; the earthy ore shows an
analysis of 58.60% 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 other evidences, it is
probable that the ore occupies a trough in the underlying Burlington lime-
stone. (H.—1910.)

5 DUNN BANK.

Owned by Dunn Heirs, New Bloomfield, Mo.
See. 32, T. 46 N., R. 10 V.

This bank, located about 174 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 18gr1:

5 to 7 feet. Clay and chert.
6 Fossiliferous sandstone conglomerate.
- ol Ore.
G Unknown.

Burlington limestone,

Mr. Nason also reports that the ore and conglomerate were exposed in a
small ravine east 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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camples 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.)

3. DUNN (RICHARD) BANK.

Sec. 21, T. 46 N., R. 10 W.

Strata of red hematite are perceptible three miles north 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. 12, T. 45 N., R. 11 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 ihe 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, 1o W.

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 hill, 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 are noticed. These outcrops are on both the northern and southern slopes.

(S.—1872.)

6. MURPHY'’S HILIL.
Sec. 15, T. 45 N., R. 10 V.

Here no ore is to be seen in place, but large, somewhat rounded pieces
and plates of red ore are 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, apparently between the sandstone.

(8.—1872.)

7 OLD DIGGINGS.

Sec. 22, T. 45 N, R. 10 V.

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 hematite 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 stratum of solid, pure, red hematite. The total
thickness cannot be seen. (S.—1872.)

8. SHAFT HILL.

N.W.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
limonite of which two occurrences are known. The 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 Creck. This furnace is reported
by Nason* to have heen operated three or four 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 LIMONITE.

: FURNACE 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 ore 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, (5.—1872.)

) WHITE BANK.
S. E. 1, See. 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 Geol. Survey, 182, 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 ferruginons 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. (5. —1872.)

CAPE GIRARDEAU COUNTY.

The iron ore deposits of this ecounty eonsist 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 LIMONITE.

T SHURBERN AND BURDEN LAND.

Owned by A. E. Shurbern and Albert Burden, Altenburg, Mo,
W. 34, Sec. 25, T. 33 N., R. 13 E.

This property is located two miles west of Neelys, 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. No developments have been made. The ore is a primary limonite
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. Where porous
the cavities are often lined with a thin film of black velvety goethite. A drill
hole near the west point of the ridge is reported to have struck white sand-
stone beneath the ore. (B.—1910.)

2. WEISS BANK.

Owned by Geo. Weiss, Cape Girardeau, Mo.
N. E. ¥, 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 goethite and decomposed chert frag-
ments. Some of them have a roughly laminated structure. No ore has been
shipped. " (B.—1970.)
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REPORTED OCCURRENCES.

N. E. 14, Sec. 10, T. 30 N., R. 12 E.
N. W. 4, Sec. 10, T. 31 N, R. 13 E.

CARTER COUNTY,

Carter ecounty 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 hoth the secondary and primary types, the
relative abundance, distribution, and locations of which are shown on the
accompanying county map.

The ore oceurs 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 limonite have been shipped.

SECONDARY LIMONITE.

I. BROWN (J. C) LAND NO. 1.
N. v, Sec. 35, T. 27 N, R. 1 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 1882, 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-
ing 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 wvalley at the foot of the hill. This if built will bring this deposit only
about one hundred and fifty vards 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 14, Sec. 13, T. 26 N., R. 1 E.

On the property of Mr, Alex. Carter and of the Missouri Lumber and
Mining Company. Limonite occurs here on the foot of a gradual 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 gquality, others are siliceous, silica occurring as
small chips of chert., This locality is but little more than one mile from
Chilton. (L.—1802.)

3. CARTER CO. MILLING AND MERCANTILE COMPANY BANK.

S. E. Y, 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 yvards 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.—19010.)

4 HAHN BANK.

Owned by J. H., Hahn, Winona, Mo.
W. 1, S. W. 14, Sec. 13, T. 26 N., R. 1 .

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.)

5. HOLLAND MINE.

Owned by Carter County Milling and Mercantile Co., Fremont, Mo.
N.W. 3, S.W. 14, 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 4o feet long, 25 feet
wide and g feet deep, irom 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. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 18.

N.W.14, N. E. 14, 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 ore outcrops
near the base of the west slope of a low hill over an area of about one acre.
Developments consist of nine pits varying from 15 to 27 feet in depth, the
distribution of which is shown on the accompanying topographic sketch.
(Fig. 10.) Pits Nos. 1 to 5, which are within the area of outcrop, all chow
ore, while the remainder encountered only barren materials.
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The ore is secondary limonite and occurs embedded in a red clay. Over
the area prospected it has an average thickness of eleven feet. It occurs
chiefly as boulders and appears to grade into a ferruginous sandstone. Rep-
resentative samples taken from the dumps of the several pits, when analyzed,
showed the following results:

Combined
Pit. Iron, Silica. Phos. Sulphur. water,

o Tt s, T L P | 58.109 % 3,908%‘ 0.094 % 0.37T% 11.229
Nos. 2, 3, and4............... 48 .69 13.27 0.063 | none 10,55

|' 0.115 | 0,151 |,
|

NG Blovin s vmammes e s s | 49.54 10.90

(C.—1910.)
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7. MISSOURI LUMBER AND MINING COMPANY TRACT NO. zo.

S.E Y%, N W. Y%
Sec, 12, Tie5 N Ro2 E
N.E Y, S W. Y%

This deposit is located 174 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., 0.11% Mn., and 1.07% alumina.

(C.—1910.)
L]

8. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 2z,

S. 1%, S. W. 4, Sec. 2, T. 26 N, R. 1 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. 11, these pits oceur
in three groups about the head of a steep ravine.

Of pits Nos. 1, 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 Nos. 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,
0.116% Phos., 0.360% Sul, and 10.75% combined water. A similar sample
from pits Nos. 5, 6, 7, and 8 showed 59.20% iron, 2.00% silica, 0.006% Phos.,
0.200% Sul, and 11.25% combined water. (C.—1010.)
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9. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 23.

N. E. 14, N. W. 14, Sec. 2, T. 26 N., R. 1 E.

This deposit, located 134 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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depth, five of which show ore. The thickness of the ore varies from 4 to 20
feet but averages about 814 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. 1, 3, and 5, when analyzed, gave results as follows:

Pit. ‘ Iron. Bilica. ‘ Phos. Sulphur.
IO 3 B S R R N R N S ‘ 53.77 9.40 0.107 ¢.082
A B S e T S I A 56.14 4.80 0.158 0.055
3o R R g o S L Ayt A g Ml g A S | 57.19 4,20 0.121 0.068
(C.—1910.)

10. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 24.

S.W. 14, 5. W. %, Sec. 7, T.26 N., R. 2 E. and the
S.E ¥, N.E Y, 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 river, is situated upon the crest and west slope of a hill
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 are as follows:

Ore-bearing Pit

Pit. Depth, (‘1]3}'. Barren c[a.y. bottomed in
A A B B et . oumaae Gfeet. . oaviaaas | 2feetiicivinas Clay.
B R T T Y s R 3 " e “
BowsanaEusnE (R £ % e 5 mnaim i
4 8 ¥ wowussnas Wone:sasaississ B LY s e
B S PR T % s Yo foet veavaine T B g i
S e e B30 P Suisecanpl W SEbenisan Lok & s s #

S i R O BE B el None.... . ..... [0 oe oo o
T N - |4feet, . ........] 4 " . .c..,., w
N 7 S None........... ‘ 10" ¥

A sample of the ore taken from pits Nos. 1, 2, 3, 6, and 8, ran 50.03%
iron, 0.070% Phos., 3.80% silica, 0.00% Mn. (Sampled by the Missouri Lum-
ber and Mining Company and analyzed by the St. Louis Blast Furnace Com-
pany.) (C.—1910.)

11, MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 26.

S.E. %, 8. W. 1, Se. 11, T. 26 N., R. 1 E.

This tract, located three-quarters of a mile southwest of Chilton, and
about one quarter of a mile south of the Current river, is situated upon the
upper slope of a high, chert covered hill. Developments consist of seven
test pits, 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 are
as follows:
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Ore-hearing Pit
Pit, Depth. clay. Barren clay. bottomed in
=i 1
2 T P i3feet, ... ..... None.....ooouunn 18 feet......... Clay.
£ 20 AR————. TR W e B M e b S
A | 100 Y e s b (11 | F M e “
- IR B Y e R T e "
. 2 R ey 8 L T L o
B s e W B0 Y e e D e Ore +clay.
R 93 Y svmensm 23 M mmere SRR 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. %, N.E Y, 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:

Ore-bearing Pit:

Fit. ‘ Depth. dirt. Barren clay. bottomed in
T | $5 5 (7.} AR, 75 (- R 15feet .o ovvy o | Cherty clay.
T IE ™ cvemmsas e L ™ e | b "
B 1% ™ ey Beut. o & e ‘ - o
B o R TE Y Gumsnmim B Ty Ty T Y seseraean | o
B e A S . e NODE L v L s ‘ N
R e T ewsmaeens T T wenwass o '
O T L e 2 ¥ LT P P e 4 feabt. cuavian B I pemeunssey ! 4
L R R P et B A meswmmed B A st [ SRR L Not indicated.

A sample of the ore taken from pits Nos. 3, 4, and 8, when analyzed, ran
57.01% 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. 14, 5. W.1, 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 g 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:

[ Ore-bearing Pit
Pit. Depth. clay. Barren clay. bottomed in
B ssmsmaayny] 18008 o] BTOB. e ea| BTEEEC ] Cherty clay.
A | 18 ' i ;A & ‘ O
B e 5 " b & M e - i PAr o
Bners wovasaeiie I8 " wamesawn B 7 aneemame 8 77 wsrmamens ‘ o .

A sample of the ore taken from pits Nos. 3, 5, 8, and 9, when analyzed,
ran 58.73% iron, 2.00% silica, 0,053% Fhos., and 0.07% Mn, (Sampled by the
Missouri Lumber and Mining Company, and analyzed by the St. Louis Blast
Furnace Company.) (C.—1010.)

14. SNYDER MINE.

Owned by J. B. Snyder.
S. %, Sec. 22, T. 2y N, R. 2 W.

This bank, located 1% 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 go 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 conflined 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 54.00% iron, 8.15% silica, and 0.083% Phos. Only boulder ore was
shipped and the dumps contain much good wash dirt. (B.—1910.)

PRIMARY LIMONITE.
I5. CRESCENT MINE.

Owned by A. Fischer, Ellsinore, Mo.
S.E. 14,8 W.14, Sec. 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 60 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
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.—1g10.)
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16. CROMMER AND Mc¢PHERSON BANK,

W. 15, 8. W. 14, Sec. 27, T. 27 N., R. 3 E.

This 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 8o foot trench extending up
the hillside above the cuts. Fach 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 outerop 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. No ship-
ments have been made. (C.—1910.)

17 HUTCHINSON MINE.
Owned by D. H. Hutchinson, Elsinore, Mo.
S.W. 14, 85 W. i, See. 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
5o feet long, 30 feet 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.—1g10.)

18. MALIN MINE.

Owned by Phoenix Mining Co., Elsinore, Mo.
&, E. Yy,5ec: 33, 7. 27 NoyR: 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 openifgs ranging
from 30 to 40 feet in diameter and from 10 to 15 feet in depth, from which
40 tons of ore were mined and shipped during 1go7.

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. The ore shipped gave re-
turns of 42.58% iron, 10.15% silica, 0.070% Phos., 285% Mn., and 3.0%
moisture. ; (C.—1010.)

19. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 5.
S W Y, NOE. W, Sec. 7T, 25 N, B3 B,

This prospect, located 214 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 30.18% iron, 32.45% silica, 0.043% Phos., 0.618% Sul,,
and 8.30% combined water, (C.—1910.)

20, MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 6.

S. W, 14, N.E. Y, Sec. 18, T. 25 N., R. 2 E.

This prospect, located 314 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 AND MINING COMPANY, TRACT NO. 7.

S.E 4, S8. E Y4, 8.2 T 25N,R. 3 E.

‘This prospect, located seven miles east of Grandin, is situated on the crest
of the divide between Beaver and Ten Mile creeks.. Scattered fragments of
ore outcrop over an area of about one acre, Developments consist of 12 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, & and g 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% FPhos., 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 10.06%
combined water. (C.—1910.)

22, MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 8

S. E. 14, N. E. 14
& Sec. 31, T. 26 N., R. 4 E.
N. E. %, S. E. Yy

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. 1 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, 17.80% 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 10
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 NO. 17.
) N. 14, Sec. 25, T. 26 N.,, R. 2 E.

This tract lies on the crest of a divide between Ten Mile creek and the
north fork of Little Black creeck 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. 13).
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Pits Nos. 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 the 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. Representative
samples of the ore taken from pits Nos. 2 and 3 and pits Nos. 10 and 1I
showed the following analyses:

Combined

Pit. Tron, Silica, Phos. Sulphur, water,
T2 5 s e e S R i R | 40, 18%! 18.20%, 0.C61 9% ().(]73"}1_i ..........
(A | a4.20 17.60 0:082 | Damd [usesivieud

L M i L ‘ 21,73 37.63 0.063 | 0.108 | 0.138%

(C‘—IQI(-).)'
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24. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 19.

N.E %, S E. Y, Sec. 32, T. 26 N., R. 3 E.

This tract, 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 chert and sand, none of which would grade over 35%
metallic 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.—1910.)

25. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 21,

S. 14, 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 10 to 24 feet in depth which
show the ore to have an average thickness of 18 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 chert. The large proportion of waste ma-
terials and the low grade of the ore does not warrant mining operations under
present conditions. (C.—1010.)

20, MORELAND 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. The 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, silica appearing both as fine grains of sand and
as small chert fragments. Small masses of chert are on all sides of the ex-
posed iron ore, but very little lies within the area. This deposit is about three
miles distant from the St. L., C. G. & Ft. S. Ry. (L.—18g2.)

27. ORCHARD MINE.

Oumed by the Orchard Iron Mining Co., Elsinore, Mo.
E. 1%, 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 railroad.

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, primary limonite
which is in every way similar to that mined at Puxico. The outcrop is very
light, but shallow test pits show much ore a few feet below the surface over
an area of about an acre in the vicinity of the larger cut. This mine was
opened in 1908 and during that and the following year 337 tons of boulder
ore, averaging 47.21% iron, 16.30% silica, 0.072% Phos., 1.08% 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,
1911, 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, 1911. (Analyses by the St.
Louis Blast Furnace Company.)

Number. Iron. Silica. |Alumina., Mn. Phos. | Moisture,
) R N S T e T R o L E L 48.67 14.90 2.16 1.60 0.069 4.0
i Pn (S A 8 e o R, 48.06 15.40 2.40 1.03 0,060 ,.........
N 46.12 19.50 2.00 1.00 0.052 |, ...nuon.
S e R B N - 48.50 15.70 2.19 1.63 |cvvenens 5.0
Btcaassiinrn o b b e Y 48.89 14.50 2.84 100 |svinisisinn 4.0
B e e R L S A e S 47.73 15.30 2.26 L) |ommm momman | somumaw ammmmins
O R R A e B B T 44.73 20.30 2.10 LA | e wivis | msaomaonrsass
B i i b R S A S TR 47.23 | 17.08 2.338| 1.38 0.060 4.50
(C.—10910.)

Analysis No. 8 is an average of 12 shibments.
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Name of Mine or Owner.

CARTER COUNTY.

CARTER COUNTY.

SECONDARY LIMONITE.
Twp. N. R. Sec.

Brown Bank No. 1.............. 27 1E. 35
Carter (A) and Mo. L. & Min. Co. 26 1E. 13

Carter Co. Mill

Hahn Bank....

Holland Mine. .

& Mere. Co...... 26 2W. 4
................ 26 1W. 13
................ 26 2W. 4

Mo. Lum. & Min. Co. Tract No. 18 25 3 E. 16

Mo. Lum. & Min. Co. Tract No. 20 25

Mo. Lum. & Min. Co. Tract No. 22 26
Mo. Lum. & Min. Co. Tract No.23 26

Mo. Lum. & Min. Co. Tract No. 24 {

Mo. Lum. & Min. Co. Tract No. 26 26
Mo. Lum. & Min. Co. Tract No. 27 26
Mo. Lum. & Min. Co. Tract No. 20 26
Snyder Mine. ..

2 E. 12

1E. 2

1E. 2

26 2 E. 7

26 1. E, 13

1 E. 11

1E. 14

1 E. 12

................ 27 2 W. 22

PRIMARY LIMONITE.

Ereseent Mine. ... v 27 3 E. 33
Crommer and McPherson Bank... 27 3 E. 27
Hutchinson Mine. .............. 27 3 E. 33
Malin Mine. .. c.ovrvasivvsrains 27 3 E. 33
Mo. Lum. & Min. Co. Tract No. 5. 25 3 E. 7
Mo. Lum. & Min. Co. Tract No.6. 25 2 E. 18
Mo. Lum. & Min. Co. Tract No.7. 25 3 E. 2
Mo. Lum. & Min. Co. Tract No. 8. 26 4 E. 31
Mo. Lum. & Min. Co. Tract No. 17 26 2 E. 25
Mo. Lum. & Min. Co. Tract No. 19 26 3 E. 32
Mo. Lum. & Min. Co. Tract No. 21 25 2 E. 4
Moreland Bank.....cooocviioi 27 8 E. 23
Ofchatd Mine., ...covsvwmswasea 27 3 E. 35

Carnahan, L. T
Carnahan, L. T
Carter Co. Mill
Carter Co. Mill
Carter Co. Mill
Carter Co. Mill
Carter Co. Mill

REPORTED OCCURRENCES.

ABHOEt M.« oo vt moemimin oo 28 2W. 31
................. 27 3 E. 22
................. 27 3 E. 27
and Mere. Co.... 27 2 W. 4
and Merc. Co.... 27 2W. 5
and Merc. Co.... 27 2W. 6
and Merc. Co.... 27 2W. 7
and Merc. Co.... 27 2'W, 16
and Merc. Co.... 27 2 W. 17

Carter Co. Mill
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REPORTED OCCURRENCES—Continued.

Name of Mine or Owner.  Twp, N. R. Sec. Fractional.

Kellay, Mrsou,samis sivasimany 26 1 E. 13 S.E. 1.
Mo. Lum. & Min. Co. Tract. . ... 26 2 E. 6 S.W. L4, S. E. L
Mo. Lum. & Min. Co. Tract. .. .. 26 2 E. 18 S.E. 3, N.W. 4,
Mo. Lum. & Min. Co. Tract. .. .. 26 1W. 8 S.W. 4, N.E. L
Mo. Lum. & Min. Co. Tract..... 26 1W. 9 S.W.3 N.E. %
O'Reilley, Pat.................. 27 92E. 2 E.L
Smith, D.. ... 26 2 E. 17 E. L.
Savder;; J=Buw s s 27 2W. 34 W. 3 N.W. 1.
Owner unknown. ............... 26 1 E. 12 S.E. ;5. E. §

i ., 26 3 E. 9 N. W. L

N B s s 27 3 E. 26 E.} S5 W. 1

B W e 27 3 E. 26 S.W. 4,8 E. 1

= R i e P 27 3 E. 35 N.W.:£ N.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 LIMONITE.

I ANGUS MINE.
Owned by Thos. Angus, Billings, Mo.
E. 1%, 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 350.60% iron,
13.04% silica, 0.102% Phos., 0.50% Mn., and 3.87% moisture. (H.—1910.)

2. ARNT MINE.
S.E. Y, S5 E. %, Sec. 24, T. 27 N, R. 24 V.

This mine, located about five miles southeast of Billings, consists of an
open cut 130 feet long, 30 to 50 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 1162 tons of ore averaging 40.0% 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 gbo 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, 0.100% Phos., and 0.600% 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.

: GATY (E. W.) LAND.

Sec. 21, T. 42 N, R. 12 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.

CRAWFORD COUNTY.

Crawford county ranks third in the production of iron ore having an
aceredited 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 shown 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.

HEMATITES OF THE FILLED SINKS.

1. BENTON CREEK MINE.

Owned by J. and M. Dun, Bellefontaine, Ohio.
S. E. v, 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, driven
at right angles to each other, which at present have a maximum depth of 23
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 specular ore extending across the hill in a
northwest-southeast direction. 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% silica, 0.008% Phos.,
0.21% Sul,, 0.05% alumina, 0.10% 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 1802. The property was not visited and the present
condition of the mine is not known.

3. CARD MINE.

Owned by David MclIntosh, Cuba, Mo.
S. E. 14, 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 Furnace Company, St. Louis, Mo.
E. %, 8 W.Y, Sec. 4, T. 3y N, R. 3 W.

This property is located 574 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
cenfral ore district. It was first opened in 1879 and was worked almost con-
tinuously up to June 1st, 1808, producing approximately 533,000 tons of ore.
Between June 1st, 1808, 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 mined by two large open pits
known as No. 1 and No. 2z mines. Of these, the eastern or No. 2 mine is
somewhat the larger. The accompanying topographic sketch, (Plate XXV), shows
the relation of the deposits to each other and to the surface features. It will
be noted that, topographically, Mine No. 1 occupies a divide while Mine No.
2 is situated in a ravine, the difference in surface elevation being fully 7o feet.
Both mines are splendid types of the filled sink deposits, No. 1 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 NO, 1

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 480 feet and varies irom 160 to 250 feet in
width, In depth it varies from 75 feet at the southwest end to 97 feet at the
northeast end. From 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 paosition of the rim of dipping sandstone.

The hill upon which the mine is located, and those in the immediate
vicinity, are, 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 2oo feet in which case it extends fully s0
feet below the lowest level of the mine. No limstone has been encountered
in the immediate vicinity.

The rim rock, which varies from g to 2o 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 highly ferruginous.

The beds of the rim dip at all angles from 5 to 45° towards the interior
of the pit. Nearer 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 Fig. 2z, Pl. XXVII, 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 ore scattered upon the south slope of the
hill and extending beyond the limits of the tim.

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 XXVIIIL.

*For annual production see tahle No, VIIL, p. 10.
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The ore body is irregularly canoce 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 other beneath a 335 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. Driits, 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 6o feet beyond the face of the
lower level, 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 seam of iron stained clay from one to six inches
thick. In some places, however, it is very irregular and there is no clay

0

Fig. 16. Side wall contact, Cherry Valley No. 1 Mine.

intervening, Fig. 16, which is a sketch of the driit 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

Re ore % '
////////// o
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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 ot stringers as if in a
bedded position. 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 are 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 ferruginous sandstone and chert, with thin clay seams partly replaced by
soft, greasy, red 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.

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. Sofit, greasy,
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 marcasite. 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.
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Fig. 1. CHERRY VALLEY MINE N©O. 1, SHOWING DIPPING SANDSTONE AT
TOP OF INCLINE.

Fig. 2. CHERRY VALLEY MINE NO. 1, LOOKING NORTHEAST.
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Wasts materials, in the form of fragments of sandstone and boulders of
chert, occur 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 hali of 1911 are fairly repre-
sentative: (Analyses made by the Sligo Blast Furnace Company.)

Number. Iron. Silica. | Alumina.

T R S B 58,279 9.35% 1.18%,
T 57.37 9.40 1.30
B b T R R T e T R R R e 59.12 7.15 1.60
W R T A R e S R 58.30 8.95 1.83
B T T e S W R A 56,85 11.05 1.95
o e R R R S R R 57.99 10.35 1.78
T B S T B B B i 57.98 9.375 1.60

No. 7 Is an average of gix analyses.
(C.—1910.)

5. CHERRY VALLEY NO. 2.

W.%%,S.E. %, Sec. 4, T. 37 N, R. 3 W.

This mine was opened a few years later than Mine No. 1 and, up to De-
cember 3ist, 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, 6oo 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 southwest 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. 1 and No. 2, and the
description of that at No. 1 will apply equally well here. C.—1910.)
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6. _ _ CHRISTY BANK.

Owned by the Christy Helrs.
S.E ¥, N.W. Y, 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.

CHRISTY BANK
2 140 2

50 £t .
e r—— e
.Confemr-interval 20+ \
levation approximately A

& Dipping Roubidoux Sondstore. § Pit showing Ore  # Float Blue Ore.
Fig. 18.

1000 7%

Roubidousx

Sendstone
850
CHRISTY BANK
© ) 5C;'.‘;|E ioafl.
900 -
880

Fig. 19.

The ore outcrop, as indicated, is almost unbroken over an area 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 for the most part lying
without the area of the sink.
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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 smk Neither 15 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 MINE.

Owned by the Crawford County Colonization Company, St. Louis, Mo.
N.E Y4, N.E. 1, 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 defined sink 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.
Within this area one open cut, two shafts, and several 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 east
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, silicious ore has been mined.

With the exception of the 10z 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 further prospecting. On the whole, the well
developed sink structure and the several showings of ore mark the property
as worthy of a thorough investigation.

An analysis of the soft, red ore showed 35.37% iron and 0.075% Phos.

(C.—1910.)
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COPPER HILL MINE.
Owned by the Missouri Copper Mountain Mining Company, Sedalia, Mo.
S W. Y%, N.W.%, Sec. 24, T. 90 N, R. 2 W.

This mine is located 314 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 70's, and by two shafts sunk
on the north face of the hill during the past few years. One cut is 130 feet
long, go 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. 1 and 2,
on the north slope of the hill, are 35 and 140 feet deep respectively. The bot-
tom of shaft No. 1 and the 100 foot level of shaft No. 2 are also reached by
tunnels entering from the hillside. Near the bottom of shaft No. 1, 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 hich 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 marcasite 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. The 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 mnot operated between the years 1876 and 1904, In
1004 it was worked for copper, and produced 22,500 pounds of that metal*
During the years 1005 to 1009 and incident to the copper developments, 735
tons of red ore were mined and shipped. This ore averaged 53.61% iron,
0.00% silica, 0.125% Phos., and 0.15% Mn. (Analysis made by the St. Louis
Blast Furnace Company.) ’ (C.—1910.)

0. CRAIG MINE.

Owned by S. I. Craig, Cook Station, Moe.
S.E. Y%, N. W. 14, 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 Meramec river and the Sligo branch of
the St. Louis and San Francisco R'y. The mine consists of several 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 oceurrence of the copper, see Mo. Copper Deposits, H. F.
Bain, Bulletin No. 267, U. 8. Geol, Survey, pp. 47-50.
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stfucture at this place is indicated by the occurrence of high bluffs of
Roubidoux sandstone both on the east and on the west, the beds of which dip
steeply toward the mine. Within the synclinal basin thus formed, is ex-
posed 15 feet or more of cherty dolomite which appears to underlie a consid-
erable portion of the hill. The ore body occurred in the sandstone above this
dolomite and is reported to have been very irregular in shape. Only the
open pits were examined and these appear to be worked out. The ore was
chiefly hematite of the red and specular varieties including some soflt, greasy,
paint ore. A number of test pits recently sunk upon the hillside above the old
workings developed no extension of the deposit. According to Nason, the
mine produced 10,308 tons prior to 18¢2. (C.—1910.)

10. FERGUSON MINE.

N. %4, 5. E. Y, Sec. 21, T. 37 N., R. 4 W.
This mine, located 34 miles south of Steelville, is reported by Nason to
have produced 2,570 tons of ore prior to 1892, The present condition of the
mine is not known,

IT. GRIFFITH MINE.
Ogwned by B. M. Grifith, Steelville, Mo.
S.E 14,5 E. Y%, Sec. 14, T. 38 N, R. 4 W.

This mine is located three miles northeast of Steelville and about a
quarter of a mile south of the 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 hill
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. Where
the ravine crosses the rim at the lowest point, the elevation is approximately
720 feet A. T. Within 10 to 15 feet below this point the Gasconade limestone
is found outcropping in the bed of the stream and 200 vyards further east
forms prominent bluffs.

Pit No. 1 is about 8o feet in diameter and 40 feet deep. Its northwest face
presents a lense shaped breast of ore about 6o feet long and 20 feet thick.
On the left the ore is cut out by a wall of sandstone and clay which forms
the south rim of the sink. On the right the ore has not been traced to its
limits, but cannot extend much further in that direction before reaching the
surface. The ore is overlain by 20 feet of interbedded sandstone, shale, chert,
and clay; and underlain by a ledge of ferruginous chert. Tts depth in the
direction of the dip has not been tested. The whole 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 limonite showing many sulphide psendomorphs. With
depth the brown ore becomes somewhat darker in color and grades into a red
hematite, No hard, specular hematite occurs. The whole face, including
waste rock and ore, is cut by several nearly vertical seams of red clay filling
joints which are widest near the surface and narrow with depth.

Pit No. 2z is composed of several short headings, entering the hillside only
a few fect above the level of the 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 feét
of ore which, in all essentials, is like that at pit No. 1. The overburden, how-
ever, is somewhat thinner here than at pit No. 1 and consists chiefly of cherty,
residual clay. No red or specular ore has been found.

s GRIFFITH MINE

" Sandstone Float /g ! # Limestone
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Both pits are well within the northwest half of the filled 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.
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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, Tron. Silica. Sulphur.
;e e U 51.90%| 10.95%| 0.0219%
AR | 53.10 13.70 0.028
S 53.90 | 12.10 | 0.083
B S b A R R 54.00 12.80 0.021
i oo oA S RIS S AR 55.60 | 11.15 0.000
N 53.70 12,14 0.030
. (C.—1910.)
12, HART MINE.

Owned by T. R, Gibson, Springfield, Mo.
Sec. 24, T. 37 N., R. 5 W.

According to Nason this mine produced 780 tons of ore prior to 1892. The
property was not visited and its present condition is not known.

13. IRON RIDGE MINE NO. 1.

Owned by James Hanlohan.
N.E Y, Sec.29, T. 30 N, R. 5 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 100 feet. The ore dipped from the pit face in such manner
that the most remote point reached in the drifts was about 2o 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 sandstone and chert. The central part of the ore mass
consisted of red hematite separated 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., 1.17% alumina, and 3.00% combined water.

This mine was opened in 1871 and abandoned in the early Bo's. It pro-
duced about 190,000 tons of ore. (H.—1910.)

14. IRON RIDGE MINE NO. =.
Sec. 33, T. 39 N., R. 5 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.

(5.—1872)
15. JAMES MINE.

Owwned by Ida M. Anderson, Wesco, Mo.
Center Sec. 12, T. 36 N, R. 5 W.

This mine, located half a mile south of Wesco, produced 2,100 tons of ore
prior to 182, 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,

QOwned by Huszzah Iron Company.
E 1%,8 E. Y, 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 go 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 surface clay. (C.—1910.)
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17. MARSH MINE.

Owned by J. F. Marsh, Steelville, Mo.
N.E. Y, N.E. Y, Sec. 5, 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 Francisco R'y. It consists of an open pit 320
feet long, 200 feet wide, and go 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 rim 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. Imches.
12 Clay and ocher mixed; yellowish brown and very light when dry.
3 Paint ore, red, soft, and greasy; (confined to small area on the right side of
the 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 mixed.
Brown ore in porous boulders containing some clay. (Shipments run from
51% to 539 iron.)
Clay and decomposed chert.
Clay, red.
Ore, hard brown hematite.
Ore, chiefly red hematite, including boulders of hard blue hematite.
Quartzitic sandstone, chert and clay.

g
- T

b
coe

[=

A few months later the owner reported the mine worked out. During the
year 1910 this mine produced 5000 tons of ore which ranged between 54 and
61% iron. The average of five shipments was 37.24% iron, 0.03% Sul,, and 6.77%
silica. The mine was abandoned during November of 1910 after having pro-
duced a total of about 41,000 tons. (C.—1010.)

18. McGARY MINE.
Qwned by E. A, McGary.
S.W.Y,N. W. 14, Sec. 29, T. 36 N., R. 4 W.

This mine is located 274 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 go 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.)

10. PINNEL MINE.

Owned by Albert Bitza, Cuba, Mo.
S. %, 8. W. Y, Sec. 27, T. 30 N, R. 5 W.

This mine, located three miles west of Cuba, produced 530 tons of ore
prior to 1802. The property was not visited and the present condition of the
mine is not known. ‘
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Fig, 1. NORTH WALL OF SCOTIA MINE NO. 1.

Fig. 2. BCOTIA MINE NO. 1, SHOWING DIPPING SANDSTONE ALONG WEST
FACE.




CRAWFORD COUNTY. 219

20. REES MINE.

Owned by Sligo Furnace Company, St. Louis, Mo,
E. 14, Sec. 27, T. 36 N, R, 4 W.

This mine, located three miles northeast of Sligo, is situated on the east
bank of Crooked creek. Developments consist of a pit go feet long, 40 feet
wide, and about 15 feet deep. There is no outcrop at this 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 flooding by Crooked creek. (H.—1910.)

21. SCOTIA MINE NO. 1.
Owned by Adair Brothers, Scotia, Mo.
E 15 S.E 14, Sec. 1, T. 38 N, R. 3 W.

This mine is 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. 1t consists of a cone-shaped opening about 300 feet long, zoo feet
wide, and 50 feet deep, from which 130,000 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 sulphide, the thickness of which has been variously estimated at from
13 to 100 feet.

The’pit at present is badly filled with wash and it is not probable that the
iron sulphide could be mined without the removal of from 20 to 30 feet of
waste materials. (C.—1910.)

22, SCOTIA MINE NO. 2,

Owmned by Wm. James, St. Jawmes, Mo.
S. E. 14, Sec. 28, T. 30 N., R. 2 V.

This mine located a quarter of a mile north of Hinch P. O. 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 70's but is reported to con-
tain warkable ore. For a description of the property, at the time it was
opened, see Dr. A. Schmidt, Report of the Mo. Geol. Survey, 1872, Part
I, p. 1315

23- TAYLOR MINE.
Owned by L. P, Heironimus.
5.%,85 E. 14,8¢ec. 33 T. 40 N, R. 5 W.

This mine, located ten miles northwest of Cuba, produced 2,500 tons of
ore prior to 1892. This property was not visited and the present condition of
the mine is not known.

24. THOMPSON MINE.

Sec. 26, T. 36 N., R. ¢ W.
Considerable specular ore has been taken from this bank and smelted at
Sligo furnace. 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 lean. (N.—1802.)

25. VARRIS MINE.

Owned by Kate Warren.
S.W.%,S. E. %, Sec. 33, T.39 N, R. 5 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.

Owned by F. E. Vaughn, Wesco, Mo.
N.E. Y, Sec. 13, T. 36 N., R. 5 V.

This bank, located two miles southeast of Wesco, 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.)

2% ZANE MINE.

Owned by John Broombaugh, Steelville, Mo.
N. W. %, Sec. 13, 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 110 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 50.20% 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. 14, 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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20. PEETZ BANK.

" Owned by Dr. Zarhosky, Steelville, Mo.

S.E. Y4, N.W.14, Sec.o, T. 37 N, R. 4 W.

This mine is located 174 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 50 feet in diameter and 15 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. STEELVILLE NO. 2 BANK.

E. %, 8 W. %4, 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 narrow belt of breccia of gray and green
chert, cemented by an indurated clay, encircles the ore above and separates
it from the sandstone. Some sofit red ore has been found near the bank north
of it. (S.—1872.)
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CRAWFORD COUNTY.

HEMATITES OF THE FILLED SINKS_.

Name of Mine or Owner. Twp. N. R. Sec.
Benton Creck Mine. ............ 36 5W. 32
Buffum Mine: ..o 37 4 W, a2
L2y BT, G T N T 38 5W. 13
Cherry Valley Mine No. 1. . ..... 37 3w, 4
Cherry Valley Mine No. 2....... 3T 3 W. 4
Christy Bank. ... .............. 38 2'W. 12
Clark Mine. ;v svnmmmna e 38 4 W. 26
Copper Hill Mine . ............. 40 2 W. 24
Graje Moine: . ivis ovvian i s s 36 5W. 24
Ferguson Mine. . .. c:ivniamuns 37 4'W, 21
Griffith Mine. ... .. ............. 38 4W, 14
Hart Mine:ossvsssssmmnasssi 37 5 W. 24
Iron Ridge Mine No. 1.......... 39 5W. 29
Iron Ridge Mine No. 2.......... 39 5W. 33
James MIne. cosiesims vaiss sams 36 5W. 12
KnoxBank.................... 38 3 W. 26
Marsh- Mine. . 1. .o cosemina s a7 4 W. 5
McGary Mine.. .. .............. 36 4 W. 20
Pianel Mine s coramiessierosays 39 5 W. 27
RE6E WHNE . cow v covmessnsewisy 36 4 W. 27
Scotia Mine No. 1.............. 38 3W. 1
Scotia Mine No. 2., ... iaass 39 2W. 28
Taylor Mine. .. ................ 40 5 W. 33
Thompson Mine. .. ............. 36 4'W. 26
Vartis: MHAR -« oonm e m i 39 5W. 33
Vaughn, F. E., Bank............ 36 S5W. 13
e MERe: v sammasmaming 38 4 W, 13

SECONDARY LIMONITE.
Hibler Land. oo saivavmanas s 36 4 W. 34
PeetzBank.................... 37 4 W. 9
Steelville No. 2 Bank............ 37 4 W. 5

REPORTED OCCURRENCES.

Smith; G EoWaws evppam s 38 2W. 4
Smith G Lo Wi cunsssasmmsin 39 3 W, 13

Fractional.
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DADE COUNTY.

PRIMARY LIMONITES.
T COMPTON (G. A) MINE.

Sec. 35, T. 30 N., R. 25 W.

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 ore. Ship-
ments showed an analysis of 47.03% iron, 11.00% silica, 0.103% Phos., and
0.86% Mn. (H.—1010.)

DALLAS COUNTY.
SECONDARY LIMONITE.

I. BOOTH LAND.

Owned by Henry Booth, Urbana, Mo.
5.3, Sec. 2, T. 35 N, R. 20 W.

Several outcrops of massive limonite occur along the southern edge of this
property, The ore 1s 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. (H.—1910.)

2, DAY LAND.

Owned by Walter Day, Urbana, Mo.
S. %, Sec. 1, 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 ameunt of visible
silica. uck (H.—1010.)

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 exeeption 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.

1. ARNOLD MINE.

Owned by Sligo Furnace Company, St Louis, Mo.
S.E. %, 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 0.11%
alumina, and 0.15% magnesia. (H.—1010.)

3 BLAIR MINE.

S. %, Sec.9, T. 35 N, R. 6 W.

Here, across a ravine from the Williams 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. Causey, Salem, Mo.
S.W.1Y,N.E. ¥, 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 50 feet long and
32 feet wide, which is reported to have been worked to a depth of 18 feet.
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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. (IH.—1910.)

4 CLARK MINE,

Qwmned by J. M. Taylor, St. Louis, and Clark Heirs.
S W. Y%, S E. Y, Sec, 12, T. 3¢ 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 zoo 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 3o feet. No 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.
Lxcept 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 g4oo 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 30 feet.

The ore consisted of soft red and specular hematites of which 16,827 tons
were produced prior to 1892 (H.—1070.)

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 knowm.

6. FITZWATER MINE.

Owned by Sligo Furnace Company, St. Louis, Mo.

N. E. 4, Sec. 33
and 7. 35 N, R. 4 W.
N. W. ¥4, Sec. 34

This mine, located 474 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 8oo 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
G—15
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an average sample ran 62.95% iron, and 0.035% Phos.
This property was not visited and the present condition of the mine is
not known.

7 GROVER MINE.

S. W. 1, Sec. 2, and N. W. ¥4, Sec. 11, 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
hills into the broad valley of Crooked creek.

The ore does not lie thick, either on the slopes or on the hill. Tt is more
concentrated in the ravines. The Third Magnesian limestone and the Second
sandstone are met with in going from the wvalley up to the bank. The sand-
stone becomes very ferruginous near the bank, Above this is a thin streak of
red 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
ore deposit, although the surface ore is not very copious. Six small shafts
have been dug on the top of the hill, five of 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 underlving white clay or 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 =oil, 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 ore. (S.—1872.)

This mine lies within 124 miles of Sligo Furnace and has probably been
worked out.

8. HAWEKINS MINE.

Owvited by Geo. W, Powell, Condray.
Center Sec. 11, T. 35 N., R. 6 W.

This mine, located 214 miles west of 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 end.
The pit, which lies in a general north-south direction, is 6o feet deep but is
reported to have been worked to a depth of go feet. The north, west, and south
walls of the pit consist, for the most part, of detritus, although ledges of chert
and sandstone are exposed at several places dipping towards the center of the pit.
The base of the east wall is composed of massive beds of iron-stained chert and
quartzite 25 feet thick. Tt i3 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 of ore occuirs 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 area partly encircled by the pit. From one of
these shafts, which is 100 feet deep, two drifts were extended at the 85 foot
level. One drift was driven northeast for a distance of 105 feet through dolomite.
The other, southward for a distance of 100 feet, penetrating ore throughout its
length., It is reported that 8co tons were mined from this and several small
side drifts, The second shaft encountered dolomite throughout its depth of 105
feet. A drift, extended southward from its boltom, is reported to have encoun-
tered ore at a distance of 20 feet from the shaft.
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The ore at this mine consisted of red and specular hematites, shipments of
which ran 52.86% iron, 8.28% silica, 0.087% Phos., 0.123% Sul, 2.58% alumina,
0.87% lime, and 0.457% magnesia.

This mine was opened in 1879 and worked intermittently to 1go7, producing
an estimated total of zoo,000 tons of ore. The deposit has the appearance of
being practically exhausted, (H.—1010.)

9 HAYES MINE.

Owned by Martha Woodside, Salem, Mo., Mrs. Peck, St. Louis, Mo., and
Sligo Furnace Co., St. Louis, Mo.
N. E. ¥, Sec. 20, T. 34 N, R. 5 W.

This mine, located two miles east of Salem, is situated near the crest of a
low hill, The main workings consist of a pit 110 feet long, go feet wide, and
3o feet deep. The north wall of the pit is composed of iron-stained sandstone
containing fragments of chert, while the remainder of the face is covered with
detritus, A long cut, at the northwest corner, which forms an egress [rom the
pit to the surface, exposes beds of sandstone dipping 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 haz apparently been exhausted.
Extensive prospecting in the immediate vicinity has failed to show the presence
of more ore.

The ore consisted of specular and red hematites. The total production of
this mine is estimated at 8000 tons. (H.—1910.)

10. HOWE MILL BANIK.
Sec. 0, T. 3¢ N, R. 3 W.

This bank occurs on an isolated hill surrounded on all sides by deep ravines.
It is about go or oo 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 surrounded by other hills and ridges. The surface of the hill is
covered by broken sandstone with no limestone in sight. Mingled with this
surface debris are blocks of more or less altered specular ore. One shaft 5o 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 red hema-
tite. The shaft is reported not to have gone through the ore. Another shaft
sunk on another side of the hLill shows the strata and ore body in the same
relative positions. The same conditions probably exist around the entire body
of the hill. The outcrop is very promiging. (N.—1802.)

The prezent condition of this property is not known.

IT. HUTCHINS CREEK MINE,
Sec. 15, T. 34 N, R. 4 .

Good specular ore, from nut size to one foot in diameter, mostly rounded, is
here found in four ravines on the west and south sides of a high ridge. But
little surface ore is to be seen. The hills are covered with soil and chert. ITarge
and small pieces of white sandstone are found on the lower part of the slope.
No ferruginous rocks, 1S.—1872.)

This property produced 2,008 tons of ore prior to 18p2. Its preseut state of
development is not known.
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I2; JAMISON MINE.
S.W. Y, Sec. 1, T. 33 N.,R. 6 W.

The mine is on the vast plateau dividing the waters of the Meramee from
those of the Current river. This bank occupies the highest point on a rather
flat, semi-circular hill which lies around a nearly circular depression, apparently
filled with fine detritus of chert, sandstone and specular ore. The ore is in part
pure, 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. (5.—1872)

This property produced 22,354 tons of ore prior to 1802. Its present state of
development is not known.

TE KERR MINE,
Qwned by Mrs. A. P. Kerr, Salem, Mo.
W. %4, N. W. 14, Sec. 4, T. 33 N, R. 6 V.

This mine, located 334 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 lateral 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 1,500 tons have
been produced. (IT.—1910.)
T4 LENOX MINE.

QOuwned by Slige Furnace Company, St. Louis, Mo.
N.E 14, S8 E. 34, Sec. 17, T. 34 N, R. 6 V.

This mine, located 44 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 shaft 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 brececia, dipping towards the center of the pit, are
exposed on the north and south walls, The west wall is composed of massive
quartzite while vertical beds of sandstone are exposed on the east wall, where
the pit is of shallow depth. A small exposure of low grade limonite occurs on
the west wall of the pit. There is no rim rock and it iz 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.—1g910.)

15, NORRIS MINE.

S.E. Y%, N.E. ¥4, Sec. 12, T, 34 N, R. 5 W.

This mine, located seven miles northeast of Salem, produced 1,300 tons of ore
prior to 18g2. This property was not visited and the present condition of the
mine is not known.
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10, NOVA SCOTIA MINE,
Owned by Harrison Land and Mining Company, St. Louis, Mo.
N.E. Y%, S.E. %, Sec. 26, T. 33 N, R. 4 W.

This mine, located 16 miles southeast of Salem, is situated on the crest and
south slope of a hill. Mining was restricted to pits and shafts sunk in an area
150 feet by 360 feet. According to the report of the Tenth Census, red and
specular hematite occurred interbedded with clay, and occasionally chert, to a
depth of 8o feet. The soft, red hematite, on analysis, yielded 63.77% iron, and
0.001% Phos.; the specular ore vielded 67.02% iron and 0.025% FPhos.

This mine supplied a portion of the ore treated at the old Nowva Scotia
furnace, which was located at the base of the hill south of it. Prior to 1802 the
mine produced 27,300 tons. It has not been worked in recent years.

17. ORCHARD MINE,
Owned by Milsap Heirs, Steelville, Mo., and Sligo Furnace Company, St. Louis, Mo.
N, W. 14, Sec, 19, T. 3¢ N., R, 5 W,

This mine iz 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 57.00% iren, and 0.067% Phos.

The mine was opened in the late 70's and abandoned about 1880, producing
41,650 tons of ore,

18, PLANK MINE.
Ozwned by Plank Heirs, Salem, Mo.
Sec. 33, T.35 N, R. 6 W.

This mine, located four miles west of Gano, P. O, is nearly encircled by a
low ridge. The principal workings consist of a pit 330 feet long, 210 feet wide
and at present 50 feet deep. During the last three years of mining activity,
operations were conflined entirely to underground work. Two shafts, having
a maximum depth of 160 feet and located at the southwest and southeast corners
of 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. The shaft at the coutheast corner was later sunk to a depth of
200 feet, penetrating cherty cotton rock the greater part of the last 100 feet.
Mr. F. L. Nason, who visited the property in 1891, reports that the walls of the
pit showed ledges of chert, sandstone, and stratified clay, all dipping towards the
center, These materials are now exposed only on the west wall, the remainder of
the face being covered by detritus.

The sink structure 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 rim-rock is in evidence and in these directions lie the possibilities of a further
extension of the ore body.

The 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-
sisted of limonite.

This mine was abandoned in 1805 after producing about 635,000 tons of
ore, (H—1910.)
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19. POMEROY MINE.
Owned by William James, St. James, Mo.

N.W.%, S W. 14, Sec. 10, T. 34 N, R. 6 W.

This mine, located four miles northwest of Salem, is situated near ihe
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 bheen sunk just 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,
The 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
north and east of the pit is covered with fragments of sandstone.

The ore consisted chiefly of red and specular hematites with a small quantity
of limonite. An average sample ran 50.00% iron and 0.079% Phos.

This property has produced approximately 40,000 tons of ore. It was aban-
doned several years ago. (H.—r1g10.)

20. PRESTON MINE.

Owned by M. A. Preston, Pittsburg, Pa,
N. 14, Sec. 27, T. 34 N, R. 6 .

This mine, located 334 miles southwest of Salem, is situated near the crest
of a low hill. The main workings consist of a pit 155 feet long by 120 feet wide
and has a present depth of 22 feet. Four shafts were sunk in the floor of the pit,
but no information could be obtained relative to their depths and the character
of the material penetrated. Numerous test pits have been sunk in the surrounding
area but the dumps show no ore. The 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 135,000 tons of ore prior to 1802

The ore consisted of red and specular hematite. The waste contains much
specular ore in the form of small, rounded pehbles. (H.—1010.)

21, RED HILL MINE.

Owned by J. B. Gordon, L. B. Woodside, and J. E. Organ, Salem, Mo.
S. Y, Sec. 3, T. 32 N, R. 3 W.

This mine, located four miles northwest of Bunker, is situated on the north
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 of Roubidoux sand-
stone, the beds of which dips steeply toward the center. It is underlain by Gas-
conade dolomite which outcrops in the ravine at a slightly lower elevation than
the pit floor.

The ore was mainly red hematite with minor quantities of limonite. The
small amount remaining in sight is too silicious to be of value. This deposit
produced 27,300 tons of ore during the period of operation of the Nova Scotia
furnace in Dent county, and has the appearance of having been nearly ex-
hausted. (B.—1910 )
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22, RIVERSIDE-ZIEGLER MINL,

Owned by Harrison Land and Mining Company, St. Louis, Mo.
Sec. 2, T.33 N, R. 5 W.

This mine, located seven miles southeast of Salem, produced 43,000 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, 0.063% Phos., and 0.170% Sul. The analysis
of the specular ore ran 63.090% iron, 7.15% silica, 0.020% Phos., and 0.020% Sul.

This property was not visited and the present condition of the mine is not
known.

23. SIMMONS MOUNTAIN MINE.

Owned by the Sligo Furnace Company, St. Louis, Mo.
W. Y, Sec. 24, T. 34 N., R. 6 .

Simmons Mountain, located half a mile southwest of Salem, is an isolated
hill rising go feet above the level of the surrounding plateau. The mine workings
consist of a pit so0 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 fragmental
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 0.016% Phos.

This mine was opened in the early 70’s and worked continuously until
182, producing about 230,000 tons of ore. The deposit is practically ex-
hausted, (H.—1910)

24. SLATER MINE.

Owned by L. B. Woodside, J. B. Gordon, and J. E. Organ, Salem, Mo.
S.W. %, N.W. %, Sec.3,T.32N.,R. 3 W.
This mine, located about 2r miles southeast of Salem, produced several

thousand tons of ore prior to 1892z, The property was not visited and the present
condition of the mine is not known.

SLIGO BANK.

V]
i

Owwned by Sligo Furnace Company, St. Louis, Mo.
S.E. 1, 8ec, 23, T.32N,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 180 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. (H.—1g10.)

26. SLIGO MINE.

S.1%,8¢c.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 lenzes in the slaty limestone
immediately under the sandstone. The ore body lies on a ridge about 100 feet
above the furnace at Sligo. Two drainage streams flow towards the valley
from either side of the ore body., Toward 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.

Tt is intended to sink at least 1oo 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.—1802.)

27. STEPHENS-WOODSIDE MINE.

Center of W. %, Sec. 4, T. 33 N, R. 5 W.

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 210 feet long, so
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. Here the seam apparently merged into a body of ore 5o 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. The seam worked in the west portion
of the pit is reported to have 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 2o 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 northwest of
this cut is a pit 60 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 10 feet at this place. There 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 0.112% Phos. The mine was temporarily aban-
doned in 1906, after producing an estimated total of 4,500 tons of ore. (H.—ig10.)

28, THOMAS MINE.

S.E. Y%, N.E ¥, Sec.17, T. 34 N, R. 6 W.

This mine, located 474 miles west of Salem, is situated on the crest of a low
hill, about 8o yards northwest of the Lenox mine. Dcveloprﬁents consist of a
circular pit 105 feet in diameter and 35 feet deep. The east, north, and west
walls are vertical and are 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 4o 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 attempt 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 o0.1279% TPhos.

This mine was opened in about 1879 and has produced 6,320 tons of
ore. (H.—1910.)

20. WATKINS MINE.

N.W. Y, N. E. Y, 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, 0.070% FPhos.,
and 0.060% 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, WILLIAMS MINE.
N. 14, Sec. 16, T. 35 N., R. 6 W.

The Williams mine was owned and was operated by the Midland Blast
Furnace Company. The mining was done on the point and western slope of a
spur leading off from the main ridge. A cut about fifty yards long, north and
south, and sixty yards wide, and several shafts of various depths have 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 18gz this mine produced 1,410 tons of ore. Its present condition is
not known, i

SECONDARY LIMONITES.
3L BUNKER BANK.
N. E 14, Sec. 24, T. 32 N, R. 3 W.

This bank, located half a mile west of Bunker, is situated in 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 limonite, which, in part, is comparatively free from
chiert and sand, and, in part, very silicious, 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.—1910.)
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32. EDDINGTON MINE.

* S. 1, See. 10, T.34 N, R. 3 W.

This mine, located 12 miles east of Salem, is situated near the base of the
north face of a high ridge. It consists of an open cut, 30 feet wide, and 30 feet
long, from which considerable secondary limonite has been mined and shipped.
The ore occurred in the form of boulders and fragments, embedded in red clay.
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. (H.—1910.)

33 SWINNEY LAND.

Owned by I. N. Swinney, Bunker, Mo.
S.E Y, S E 14, 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 outerop for a distance of 100 yards.
Over an area 100 feet in diameter the showing is very good.

The ore is a secondary limonite and contains no sand or chert. It is in part
porous, the cavities being filled with red clay. No developments have been
made, (B—1910)
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DENT COUNTY.

HEMATITES OF THE FILLED SINKS,

Name of Mine or Owner,

Arnold Mine. .................. 35 5 W. +
Blair Minesiasassisssnmsaaisass 35 GW. 9
Causey Mine. . covosvmiscaciss 34 7 W. 25
Clark Mine. . ...oovvuniiinenn.. 34 7TW. 12
Ferguson Mine. c:iiviviiiisaia 34 6 W. 13
Fitzwater Mine.........o0vuuias 35 4 W. 33

34
Grover Mine. . cocoaivinain. 35 4 W. 1%
Hawkins Mine.................. 35 6 W. 11
Hayes Mine.................... 34 5W. 20
Howe Mill Bank......cvivivvins 34 3W. 9
Hutchins Creek Bank. . ......... 34 4W. 15
Jamison Bank...... ... ... ..... 33 6 W. 1
Kerr Mane: . cosomais sovsssisiss 33 6 W. 4
Lenox Mine.................... 34 6 W. 17
Norris Mine::visnisvaaiizinis 34 5W. 12
Nova Scotia Mine. ... ...ccivu o 33 4 W. 26
Orchard Mine. . ................ 34 5W. 19
PlanleMhieh s sowaman sn i 35 6 W. 33
Pomeroy Mine. . ... oL P 34 6'W. 10
Prestom:Mine. .oz oo s vignn s 34 6 W. 27
Red Hill Mine......covvivisuenn 32 3 W. 3
Riverside-Ziegler Mine. . ........ 33 5W. 2
Simmons Mountain, ............ 34 6 W. 24
Slater Mine . ..............oo... 32 3W. 3
Slige Banke: ooy oy o agsieis 32 6 W. 23
BT FILY, £ T 35 4 W. 2
Stephens & Woodside Mine. ... .. 33 5W. ' 4
Thomas Mine. . ................ 34 6 W. 17
Watkins Mine......iovuivvannis, a5 7W. 12
Williams Nane oveprass sz 35 6 W, 16

SECONDARY LIMONITE.

Bunker Banle.:osoinioramin i 32 3 W. 24
Eddington Mine................ 34 3 W. 19
Swinney, I. N.,, Land............ 32 3 W. 33

REPORTED OCCURRENCES.

Grogan Land................... 33 5W., 18
Graff-Blackwell Land............ 35 6 W. 12
Owner unknown. ............... 32 4 W, 6
o L e SRS T 32 6 W, 30
" W e 32 6 W. 32

Twp. N. R. Sec.

——

Fractional.
S.E. %
S. 1
S.W.L, N.E. L
S.W. 1 S.E. L
N. E. .
N.W. L
S.W. i
N.W. L
Center E. 1.
N.E. }
S. W. 1.
W.3L, N.W. L
N.E.},S.E. L.
S.E.1,N.E. %.
N.E.1L.5E. }
N.W. 1
N.W.1, 8 W. L
N. .
S
W. 3.
S.W. 3 N.W. L
S.E. L
E. 3 SSW.4,N. W
E.3 N.W. 1,5 W.
S EENEL
N.W.L, N.E. L.
N. L.
N.E. 1.
S. i
S BASE L
5. W.34,5.W. 1
Center N. 1.
N.E. 1.
N.E. 4, S.E. 2
S. E. LS. 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 are 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 outerop abundantly along
the stream courses, indicating that the residuum is relatively thin as
compared with that in the southeastern distriet 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 had been
shipped. However, with the completion of the Kansas City, Ozark, and
Southern R’y., extending from Mansfield to Ava, the chances for the
development of the iron resources are much improved.

SECONDARY LIMONITE.
1. ABLE LAND.
Ozvned by V. R. Able, Ava, Mo.
W. %, 5. E. %, Sec. 29, T. 25 N., R, 15 W.

This prospect, located 1214 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 23 feet lower in elevation.

The ore is a secondary limonite showing pseudomorphs after marcasite. A few
scattered, altered sulphide pipes, varving from ¥4 to 34 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.—rg10.)

e ALLEN LAND.

Owwned by J. B, Allen, Ava, Mo.
W. %, N.E. ¥4, Sec. 4, T. 26 N., R. 15 W.
On the Allen farm 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, due to the presence
of fragmentary chert and guartz. (H.—1010.)

3 BASHER LAND.

QOwned by Basher Estate, Basher, Mo.
S.E 14,8 W.Y, Sec. 29, T. 27 N., 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
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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 silicious, due to
the presence of chert and sand. No developments have been made and the
thickness of the ore body is not known.

Alwanda, 3% miles to the northwest, is the nearest shipping point. (H.—19710.)

4. BEAZLEY (W. R.) LAND.
S.W. 1, S. W. Y, Sec. 1, T.26 N, R. 12 W.

Limonite occurs here, covering an area about one hundred vards 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 are 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 irom the K. C,
Ft. S. & M. Ry. (L.—18gz2.)

5 BROWNING LAND.

Owned by C. C. Browning, Ava, Mo.
E. 14, S.W. 14 Sec.q, T, 26 N.,, R. 15 IV,

This prospect, located four miles northeast of Awva, consists of an outcrop
of secondary limonite 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 strewn with fragments and boulders of ore
which consist chiefly of celiular, secondary limonite 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.—r1910.)

6. HARE LAND.

Owmed by Eveline Hare, Kansas City, Mo.
N, W. Y%, N. W.%, Sec. 1, T. 35 N., R. 15 W.

This prospect, located 1z miles southeast of Ava, consists of an outerop of
secondary limonite covering an area 275 feet long by 235 feet wide on the crest
of a secondary ridge.

The ore shows many pseudomorphs after marcasite and contains a small
amount of fragmentary chert. Tt is embedded in a thick mantle of residuum
which is underlain by the Roubidoux formation, (H.—1010.)

7 HENSON LAND.

Owned by Jas. Henson, Coldspring, Mo.
N.E.Y%,N.E 4, Sec. 1, T.26 N., R, 14 W.

This prospect, located 12 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 limonite 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.

Owned by E. Hoffman, Ava, Mo.
W. %, 8 E. Y, Sec. 20, T. 26 N., R. 16 V.

This prospect, located four miles west of Ava, consists of an outcrop of
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
oceurs in both the pipe and boulder forms which show abundant sulphide pseudn-
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.—r1010.)

0. MAPES LAND.

Owwed by Mapes and Spurlock, Squires, Mo.
SV, N.E Y &N. ¥, S E 14, Sec. 17, T. 25 N., R. 15 W.

This prospect, located 1014 miles south of Ava, consists of an outerop of
secondary limonite covering an area 30 to 120 fect wide and 430 feet long on
the crown of a hill. Dolomite, of the Jefferson City formation, outerops 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 psendomorphic botryoidal and arborescent forms after the sulphides. A
small amount of silica is present in the form of fragments of chert. (H.—1g10.)

10, M'CRARY (R. A)) LAND.
W. Y., N. W. 4, Sec. 14, T. 27 N., R. 11 W,

Here there is an arca of perhaps a quarter of an acre, which contains boulders
and small masses of limonite. The amount of silica varies, but the greater portion
of the ore is only slightly siliceons. The hill upon which the ore occurs is ap-
proximately flat. Chert is found scattered over all portions of the hill. (L.—1892.)

11, ROBISON LAND.

wned by Albert Robison, Squires, Mo.
S. ¥ Lot 1, 0of S. W. ¥4, Sec. 19, T. 25 N., R. 15 V.

This prospect, located 11 miles south of Ava, consists of an outcrop of
secondary limonite covering an area 1oo feet square on the east slope of a ridge.
‘Within this area the surface material consists almost entirely of boulders and
fragments of ore. Dolomite is exposed along the bed of the stream 45 feet below
the ore outerop, 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 houlders
exhibiting arborescent and botryoidal forms. A small amount of fragmental quartzite
associated with the boulder ore is the only form of visible silica. (H.—10710.)

I2. TETTRICK (HENRY) LAND,
Sec. 25, T. 26 N., R. 11 V.

Limonite is found here, near the summit, in the form of small boulder-like
masses and fragments, scattered over nearly an acre of land. The 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. This locality is
about fifteen miles from Cabool on the K. C, Ft. 5. & M. Ry. (L.—1802.)

13. WOOD (D. S.) LAND.
S.W.1Y4, Sec. 27, T. 27 N, R. 12 W.

Here we have limonite in two localities, separated by little more than a small
stream, The largest surface showing is on a moderately steep slope 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. Tt is siliceous, silica
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 little less than three hundred yards frem
the main deposit, at the base of a rather steep slope, and extending up the slope
for about sixty vards and with a width of forty 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 vards away. This locality is about thirteen miles
distant from the K. C, Ft. 5. & M. Ry. (L.—1802.)

REPORTED OCCURRENCES.

Sec. 28, T. 25 N., R, 14 W.
Sec. 6, T, 26 N., R. 11 W.
Sec. 3, T. 26 N., R. 12 W.
Sec. 11, T. 26 N., R. 12 V.
E. 1, 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 acceredited 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.

Tron mining began in this county in the early 50’s, when, accord-
ing to Dr. Litton, the Moselle or Franklin furnace was built and
“hrown hematite,”” obtained from the neighboring hills, was smelted.
There was not mueh ore mined, however, until after 1870. Since 1899,
shipments have been made cach year. Fully half of the total production
of the county has come from the Leslie mine which was not opencd
until 1902.
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HEMATITES OF THE CARBONIFEROUS.

5 KLEINSORDE BANK,

Owned by Hannah Kleinsorde, Gerald, Mo.
S.W,%, N.E. 14, Sec. 8§, T. 42 N, R. 3 W.

This bank is located three miles east 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:

1ft. 6in. Red surface clay and soil.

6 ft. Dark red, soft, ferruginous sandstone.
8 in. Soft, white sandstone.
2 ft. Soft, red, 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 cherty dolomite of probable Cambrian
age. (C—1910.)

2. SICKENDICK LAND.

Owned by Wm. Sickendick, Gerald, Mo.
S.E.%,S. E Y, Sec. 34, T. 43 N, R. 4 W.

This property is located 174 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. Surface clay and soil, somewhat flinty.
1 foot. Shaly, soft, red hematite (which on a test showed 48 % iron).
1 foot. 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, Tt 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.

Qumed by Julian Pickles, Morreliton, Mo.
N.E Y, Sec.27, T.41 N, R. 1 W.

This mine, located four miles southeast of Morrellton, produced 10,000 tons
of ore prior to 18yz. The property has not been wvisited 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. 14, Sec.3,T.4r N, R. 1 V.

This mine, located 1% miles northeast of Morrellton, is situated on the east
hank of a broad, shallow ravine. Developments consist of an open pit 110 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 are exposed a few beds of
sandstone which dip z to 3° toward it. With these exceptions there is no indications
of a sink structure at this place. Mr. Hibbard reports the ore body, which consisted
of red and specular hematite, to dip perceptibly to the northwest. At a depth of
43 feet a strong flow of water was encountered causing the abandonment of the
mine, (H.—1910.)

5. JRON HILL MINE.

Sec. 17, T. 41 N, R.1 W.
This mine, located one mile west of Morrellton, produced 5000 tons of ore

prior to 18g2. 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 Pickles, Morrellton, Mo.
N. W. 14, Sec. 18, T. 41 N, R. 1 W.

This bank was worked prior to 1837 by the Missouri Blast Furnace Company,
during which time it was connected by spur with the St. Louis and San Francisco
Ry, half a mile to the north.

The mine is located on the west bank of a ravine and is at present ahout zo0
feet in length and 150 feet in width with the west rim about 15 feet higher than
the east. Originally worked to a depth of about 7o feet below the western rim, 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 quality 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.

Fifty feet northeast of the pit rim 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. The ore is immediately overlain by dense, crystalline
dolomite and underlain by decomposed chert or delomite, 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 east of the pit, horizontally bedded sandstone 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, Mr. 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 penctrated clay and sand
containing boulders, presumably of chert. Between 145 and 173 feet the drill
penetrated a 30 foot thickness of marcasite. 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.

Owned by Aug. Remmert, Leslie, Mo.
S.E. 14, N.W.%, Sec. 15, T, 42 N, R. 3 W,

This mine is located about 274 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 river one mile to
the east.
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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 rgoz and operations have been almost continu-
ous up to the present time. The average daily production, during 1009, was 75
tons, and the total production, up to Dec. 3Ist, TgTo, approximates 75,000 tons.

Developments consist of an open pit, 240 feet long, 120 feet wide, and 6o feet
deep, beyvond the limits of which underground workings have been extended 8o
feet to the north and zo feet to the west. The accompanying topographic sketch,
figure 23, shows the position of the mine relative to the surface features; also its
shape and dimensions.

Figure 1, 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 rock dipping toward the pit.

The outcrop at this mine was very small and occurred at the extreme south-
cast end of the pit where a hog-wallow exposed soft, red hematite.

The ore body is roughly lense shaped and has an average dip of 10° to the
northwest. Tt has been mined for a distance of 320 feet along the dip, and 170
feet along the strike, and has a maximum thickness of 4o feet. So far as is
known, it is everywhere underlain by marcasite, the depth of which has not been
determined. The overburden consists chiefly of heavy bedded limestone and
residual clays.

Figures Nos. 1 and 2, Plate XXXIII, 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 forms 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 hade 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. Tts 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. Clay and soil containing chert and sandstone pebbles.
1 ft. Clay without pebbles.
6 ft. 8in. Limestone in two beds: fine grained silicious; light pea green on fresh frac-
ture but weathers to a light buff,
8 ft. 10 in. Limestone in thin broken beds; otherwise like the above.
8 in. Shale, white to pea green in color, resulting from decomposition of the lime-
stone.
21 ft. 6 in. Ore, soft red hematite without bedding; containing scattered patches of

limonite near the upper contact; also numerous small joints filled with
white calcite.
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6 in. Chert, fresh, green, incased in light colored clay; in an irregular layer ex-
tending across the face.
7 1t. Ore; like that above, but containing more caleite in joints.
10 + ft. Mareasite, dark colored and soft; forming bottom of pit.
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Fig. 24. Hanging Wall Contact, Leslie Mine. Scale 1 in.=23 ft.

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 deseribed in the section of the western face of the pit.
It 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% silica, 20.46%
caleium carbonate, 2.0% magnesium carbonate and 35.87% ferric oxide and alumina,
The lower surface of this limestone is irregularly rounded and uneven, the line
of contact cutting diagonally across the beds. Between the limestone and the ore,
there is from two inches to two feet of spotted, banded clay enclosing small
lenses of partly decomposed limestone like that above and of which it appears to
be a decomposition product. Below, and in sharp contact with this clay, ocecurs
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 entirely of soft, red hematite. Specular hematite and
brown ore occur locally, but in very small 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 arboresecent pseundomorph
structures after 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 quartz lining cavities, in
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Fig. 1. Pillar of Red Hematite west face of Leslie Mine. Fig. 2. Dipping Limestone in hanging wall, Leslie Mine.
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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-bessemer hematite and is quite remarkable
for its high percentage of calcium carbonate and sulphur. Iron ranges from
42 to 47%, and averages ahout 44%; silica ranges from 4 to 7%; lime from 6.8
to 12.09%; alumina from 1.3 to 2.5%; sulphur from o.20 to 0.38% ; and phosphorus
is present in quantities varying from 0.066 to 0.100%.

The following analyses show the range and average quality of the ore shipped
during the interval hetween Jan. 1st, 1911, and August 1st, 1911: No, 7 represents
the average of 24 analyses:

| | Alu- | Sul- Mols- Mag-
Number. | Iron. | Silica. | mina. | Lime, | phur. | Phos. ture. M. nesia.
| 43 .90 4.30 2. 50 TiBBl v wyvs 0.076 7.00 0.05 0.65
e AT 42.C3 4. 60 2.20 5.600 0.260] 0.067 S i ] R T
T —— 41. 96 6.30 2.14| 10.60 l2|.261I 0.074 G ] vncamay
L T 44.08 6. 60) 1.30) .27 0.380] 0.086 B [mme] sorans
B e o S 46, 685 5.35] 2,52 6.80] 0.230 0.066 Bkl |swanmmen | usanms
;T S 43 .27 5. 60 2,50 it 2| PR 0.080 S lenases] s
(PR 44.4.@[ 5.17 2.15] 7.94| 0.274 0.074 BB L e suery
(C.—1910.)

8 SILVER HOLLOW BANK.

Owmed by Julian Pickles, Morrellton, Mo.
N.E ¥ N.W.4Y, Sec. 8, T. 4o N, R. 1 V.

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 100 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 soo feet in length and 225 feet in width.

The bank was worked on a small scale in 1875 by the Hamilton Iron Works,
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 conflined 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:

Feel.
26 to 29 Yellow ochre.
29 to 35 Dirt.
35 to 41 Red and blue ore.
41 to 47 Dirt.
47 to 73 Red ore analyzing 62 7.
T3 to 81 Red ore analyzing 48 7.
81 4 Red ore of good quality.
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Both the red and blue ore show pseudomorphous structsres after marcasite.
Twenty feet east of the shaft a ledge of sandstone, dipping sharply to the south-
east, is exposed for a short distance. Immediately 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 the
bank of the ravine and which dips gently to the southeastward. Red hematite
and some copper-stained chert were taken 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. Mr. Pickles reports that ore was encoun-
tered at the 8o foot level. Above that depth occurred clay, chert, and sandstone.

A semi-circular cut has heen made facing Silver Hollow in the southwest
portion of the area. The cut is from one to ten feet in depth and was driven
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 seams of iron-cemented sand occur
scattered over the southern portion of the area of outcrop. There is no rim rock
in evidence from which the lateral extent of the ore could be determined.

This deposit occurs in the Gasconade formation. It is located three-quarters
of a mile south of the Meramec river,

Ore at this bank extends 6o feet below the level of the adjoining streams.

(H.—1g10.)

0. ST. CLAIR MINE.

Quwmned by Hibbard and Sons, St. Clair, Mo.
S. E. ¥, Sec. 28, T. 42 N, R. 1 .

This mine is located 234 miles west of St. Clair. According to the Tenth
Census report, the ore consisted of soft hematite and occasional houlders of
specular hematite interstratified with layers of sandy, chert, and brown shale, all
much contorted. An average sample showed an analysis of 60.13% iron and
0.058% Phos. Apparently little development work has been done on this property.

10. THURMOND MINE.
N. v, N.W. ¥, Sec. 19, T. 41 N., R. 1 V.

This mine is situated in a rather rough country, with steep, high hills, sepa-
rated by narrow ravines and wvalleys. The soil is mixed with and in some
places covered by broken, white chert. The surface indications consist of a
number of large picces of limonite, and of some small, sharp fragments of a
very hard and siliceous specular ore. They are 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 scarch for copper, and it is said this shaft passed through thirty-
seven fect of red iron ore. (S.—1872.)
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SECONDARY LIMONITES.

1T BARTLE MINE.

Owwned by J. H. Bartle, St. Clair, Mo.
N.E. Y N.W.4, Sec.20,T.42N,R. 1 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
Blast Furnace Company, it was operated during 1900 and 1go1, producing 150
tons of ore. The ore is a secondary limonite, shipments of which showed an
average analysis of 52.64% iron, 11.50%. silica, and 0.089% Phos. '

12. BOWLEN BANK.

N. W. 14, Sec. 5, T.4r N, R. 2 E.

Here there is the following succession of rocks, beginning with the lowest:
solid and uniform mass of pure, hard, chocolate brown limonite, porous; then
clayish limonite, with irregular masses of yellow ocher, soft and friable; red
Ioam, with green and gray broken chert; then sandstone colored and impregnated
with oxides of iron, in disturbed and broken layers; then dry soil with some
chert, (S.—1872.)

I3 DRAKE MINE.

Owned by W. F. Drake, Robertsville, Mo,
N.E 4,5 E. %, Sec, 30, T.42 N., R. 2 E.

This mine, located six miles southwest of Robertsville, 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 189g and 1900, producing 222 tons
of ore. The ore is secondary limonite.

14. IRON HILL BANK.
Sec. 17, T. 42 N, R. 1 E.

What is known as the Iron Hill deposit seems to consist of numerous smaller
cracks and cavities on the surface of the Third Magnesian limestone, which
cavities are in part or wholly filled 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 hroken 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 limonite,
in irregular, botryoidal and stalactitic forms, mixed with yellow ocher and some
chert, The lower part is mostly ocher; above are found pieces of heavy spar.
The thickest and least porous forms of the limonite enclose sometimes a core
of pyrites. (S5.—1872.)

13. PLETZ MINE,
Owned by Henry Wolf, Leslie, Mo.
N.E %, 8 W. v, 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.3,N.E. 1, Sec. 36, T.41 N, R. 2 V.

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) MINE.
S W.%4,5 W. 34, Sec. 17, T. 42N, R. 1 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 33 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 vards east of Wildy'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 limonite are found strewn over the surface
of many other localities of this neighborhood. (N.—1802.)
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FRANKLIN COUNTY.

HEMATITES OF THE CARBONIFEROUS.

Name of Mine or Owner. Twp. R Sec. Fractional.
Kleinsorde, H., Bank............ 42 IW. 3 SSW.3, N.E. 1
Sickendick, Wm., Land.......... 43 4 W. 34 S.E.}4, S E. §

HEMATITES OF THE FILLED SINKS.
Booth Mine sy i aams 41 1W. 27 N.E. }
Hibbard Mine.......ovvivasonns 41 1W. 3 S.E. %
Iron Hill Mine. . . .............. 41 1W. 17
Judith Spring Mine. ............ 41 1W. 18 N. W. i.
Leslie Mine. . ..o vvvvnvnenneennn 42 3 W. 15 S.E.3, N.W. L
Silver Hollow Mine. ............ 40 - 1W. 8 N.E. 3, N.W. L
SE. CLETNENS. « cusmsmmmmsmimss 42 1w, 28 S.E. L
Thurmond Mine.......... SR 41 1W. 19 N. 4, N.W. §
SECONDARY LIMONITE.
Bartle, J. H., Mine......... ... 42 1 E. 20 N.E.1IL, N.W. %
Bowlen: Bank. ..ovvuivs wmmsmees 41 2 E. 5 N. W. §.
Drake, W. F., Mine............. 42 2 E 30 N.E. %, 5. E. b
Tron Hill Banks: coimms wxapamius 42 1E. 17
Pletz, F.,, Mine. ................ 43 3W. 15 N.E. 1,8 W. 2
Stanton Hill Bank. ........000.00 41 2 W. 36 S.W.1, N.E. §
Wildy, Isaac, Mine.:..cvsovivss 42 1 E. 17 S.W. 3, S W, §
REPORTED OCCURRENCES.

Anaconda Tract. .. .covvvvenainn 41 1W. 16
Gordeke, Chas.................n 43 4 W. 35 N.E. 3,8 E. 2
Temme, August. . ..........oo. 42 3 W. 1 N.E. 3 N.W. 1
Owner unknown. . .............. 40 1 E. 11 W. 3

i RS 40 1 E; 12 S.E. L1

“ B SRS 43 4 W. 23 N. %
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GREENE COUNTY.

Greene county ranks eleventh in the production of iron ore, having
an acecredited output of 19,150 tons. The deposits consist of both sec-
ondary and primary limonite, the relative abundance, distribution, and
locations of which are 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.
1. HELM MINE.

Owned by Henry and A. W. Graham.
N. % Sec. 26, T. 20 N, R. 24 W.

This mine, located 44 miles south of Bois D'Are, is situated on the west face
of a low hill. It 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 130 feet
long, 30 to 40 feet wide, and has a maximum depth of 12 fect.

The ore consists entirely of 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 hottom 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 56.280% iron, 5.63% silica, 0.160% Phos., 0.26% Mn.,
and 4.00% moisture,

In a feld about 130 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, (H.—1910)

2. JENNINGS (R. H.) BANK.

Owned by R. I, JTennings, Cave Spring, Mo.
N.W. 14, N. E. Y, See.q, T. 30 N, R. 23 W,

This property is located one mile ecast of Pearl. Prospecting has been con-
ducted over the entire quarter section. The chief outerops occur near the Jen-
nings residence and in a field about 400 vards south of the house. At both places
boulders of brown ore are thickly strewn over an acre or more of ground. About
100 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 ore which could
be recovered by washing. (H.—r1g10.)
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3 POLLACK MINE.

Owned by C. Pollack, Cave Spring, Mo.
S.E. %,S E. %, Sec. 4, T.30N.,R. 23 W.

This mine, located 1% 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 marcasite., It contains little or not chert and no unaltered sulphide was
encountered,

One hundred tons of ore have been shipped from this deposit. An average
analysis shows 36.23% iron, 5.00% silica, 0.003% Phos., 0.177% Mn., and 3.83%
moisture, (H.—1g10.)

PRIMARY LIMONITE.

4. ' BAYLISS LAND.

Owned by Wm. Bayliss, Republic, Mo.
W, %, S, W. %, 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 {rom 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 are exposed in a shaft a quarter of a mile to the
south. (H.—1010.)

5. CLUTTER MINE,

Qumed by J. E. Clutter, Willard, Mo.
N.E 14, Sec. 23, T. 30 N.,, R. 23 W.

This mine, located three-quarters of a mile north of Willard, 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 goethite 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, 1.67% Mn.,, and 4.009% moisture,

(H.—1910.)

0. JACKSON BANK.

Owned by Geo. Jackson, Republic, Mo.
N.E %4,5 E. Yand 5. W.%¥,S. E. Y, Sec. 11, 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 of 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 arca
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 area of about 4o acres. A few shallow cuts
expose much ore immediately beneath the surface. The ore is similar to that
occurring in the S. W. 4, S. E. 4 of this section and at the Jackson mine half
a mile east. - (H—1910)

% JACKSON MINE.

whed by John Jackson, Republic, Mo.
N.W.,S. E 14, Sec. 12, T. 28 N., R. 24 W.

This mine, located 274 miles northwest of Republic, has been opened by two
cuts situated in an open field, The 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 lavers of chert overlain by a variable thickness of clay which contains
small fragments of ore, locally termed “shot ore.” The layers of chert exposed
on the east and west dip precipitously into the cut while those on the north dip
away from it. The south wall is composed of clay containing fragments of ore
and chert. The smaller cut is go 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 fibrous goethite and is quite free from
impurities. Some of the larger houlders 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 between the chert noted above.
A small amount of “bomb” ore is also reported to have been mined.

During the years 1905, 1000, and 1907, this mine produced 788z tons of ore,
cleven shipments of which gave average returns of 31.03% iron, 10.97% silica,

0.270% Phos., 0.51% Mn. and 5.00% moisture. (H.—1910.)
8 NOBLE MINE.

Owned by F. M. Havnie, Bois D’Arec, Mo.
S. 1, N.E ¥, 8Sec. 1,T. 20 N.,, R. 21 W.

This deposit, located a quarter of a mile east of Bois D'Are, 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 are 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
recovered 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, 853% silica, 0238% Phos., 086% Mn, and 4.00%
moisture, (H.—1g10.)
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0. STUDLEY MINE.

Owned by James Studley, Brookline, Mo.
S.E. ¥, 8¢ec. 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, 2o feet wide, and 12 feet deep. The walls of the
cut are 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 112 tons, two shipments of which
averaged 50.82% iron, 11.46% silica, 0.172% Phos. 0.66% Mn.,, and 6.00%
moisture. (H.—1910.)

10. WELSH MINE.

Ozwwned by J. H. Bean and H. Suckow.
N.%, N.W. 1, Sec. 6, T. 29 N., R, 23 W.

This mine, located 174 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 Welsh residence, are several
small pits which expose similar ore, although the surface outcrop is small. The
ore, however, is much more cherty than that at the pit described above. In the
county road, immediately west of the house, occurs scattered fragments of
goethite intermingled with boulders of sandstone.

During 10904 this mine produced 61 tons of ore which gave returns of 54.20%
iron and 7.90% silica. (H.—1010.)
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SOUTHWEST LIMONITE DISTRICT.
CHRISTIAN COUNTY.

PRIMARY LIMONITE.
Name of Mine or Owner.  Twp.N. R. Sec. Fractional.

Na.

1 Angus, Thos.,, Mine. ............ 27 23W. 18 E.;S.W. 1

2. At Mine s ainiviaivimdissas 27 24 W. 24 S.E.}4,S.E. %
& Frisco Mine. ... cuinvieson s 27 24W. 4 Center.

GREENE COUNTY.
SECONDARY LIMONITE.

No. Name of Mine or Owner. Twp.N. R. Sec. Fractional.
1 ‘Helm:Mineomisswmmms wigaum 29 24 W. 26 Nig.

2 Jennings, R, H., Bank........... 30 23 W. 9 N.W. 4, N.E.
3 Pollack, C., Mine............... 30 23W. 4 S.E1,S.E.}

PRIMARY LIMONITE.

& Bayhiss Land v v 28 23W. 16 W.4,S. W.1

5 Clutter Mine. . .qqsusiwimis swvms 30 23 W. 23 N.E. }.

6 Jackson, Geo., Bank. .. ... ..... 28 24W. 11 [S.W.1,S.E. L

IN.E.4,S.E. &

7 Jackson, John, Bank............ 28 24W. 12 N.W.4,S. E.
8 Noble Mine. ....iv,asinsrannin 20 24W. 1 S.4,N.E. L

9 Studley, Jos., Mine............. 98 23W. 4 S.W..,S.E.L
10 Welsh Mine.........vovvvennn.. 29 235W. 6 N.3 N W1

POLK COUNTY.
SECONDARY LIMONITE.

No. Name of Mine or Owner. Twp. N. R. See. Fractional.
1 Akard, J. P, Land.............. 33 24 W. 5 S:W. 3, N.E. £.
2 Heaney Landiisssvemie i 32 24W. 35 N.W. 4, N.W. L

REPORTED OCCURRENCE.
Eable Landwon sy 32 24 W. 27 S.E. }.
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HENRY COUNTY.
HEMATITES OF THE CARBONIFEROUS.
I. BROWN BANK.

Sec. 25, T. 43 N., R. 25 W.

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 ferruginous sand-
stone, (5.—1872.)

& 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 have 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.)

PRIMARY LIMONITE.

CLINTON DEPOSIT.
City of Clinton. T. 41 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
“hog iron” and contains very little sand, but considerable clay. It ocecurs 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.—1802.)

5

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 limonite, the distribution and locations of which are shown
on the accompanying county map. The ore oceurs 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 outeropping only along the main streams. The
great thickness of the residunm 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 Kingshury
mines.
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SECONDARY LIMONITE.

I. ANDERSON MINE,

N.E. Y, Sec.23, T.24 N,R. 8§ W.

This mine, located two miles east of West Plains, is situated near the south
base of a long, gentle slope. Developments consist of a pit 132 feet long and &1
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. The mine occurs on the southern edge of an area underlain
by Tertiary pebbles. :

The 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 dump of this mine and
much ore of 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. Tt is reported that the bottom of the pit was still
in ore when operations ceased, hut this statement could not be verified at the time
of a recent visit, owing to the caved condition of the mine.

This mine was operated during 1904, 1905, and 1906, producing 4,687 tons of
ore. Shipments show an average analysis of 33.72% iron, 6.66% silica, 0.113%
Phos., 0.06% Mn., and 3.009% moisture. (H.—r1010.)

2. CARSON MINE*

Owmed by D, Carson, West Plains, Mo.
E. %, Sec. 35, T. 24 N, R. § W.

This mine, located two miles southcast of West Plains, is sitnated on the
northwest slope of a gentle hillside. It was opened in 1889 and, up to date, Jan.
1st, 1911, has produced a total of 61,754 tons. Developments consist of three
irregular pits occurring at different elevations on the hillside and ranging from
200 to 4oo feet in diameter and from 20 to 40 feet in depth. With the exception
of one or two places, the faces of the openings show very little ore which
probably accounts for the cessation of mining operations.

The ore is secondary limonite showing many pseudomorphs after marcasite
and occurs in thin plates and boulders disseminated through a red, cherty clay.
It became more sulphurous with depth for which reason deeper mining has not
been attempted, though more ore is reported to occur in the hottom of the cuts.

An average of 33 analyses of shipments made during 1904 to 1goo inclusive,
showed 53.83% iron, 0.85% silica, 0.115% Phos, 0124% Mn, and 3.30%
moisture. (C.—1910.)

3 FRUITVILLE BANK NO. 1.

Owned by Fruitville Farms Company, Fruitville, Mo.
N. E. 14, Sec. 12, T, 22 N., R. 8 W.

This prospect, located five miles southwest of Brandsville, consists of an out-
crop of secondary limonite, in the form of boulders and fragments which are

*For a detailed deseription of this mine, as it existed in 1892, see Iron Ore Report of
1892, p. 165.
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thickly strewn over an area of approximately three-quarters of an acre. Develop-
ments consist of two 3-foot pits which encountered ore throughout their depth,

The ore shows many sulphide pseudomorphs and is slightly silicious due to
the presence of small quantities of chert. No rock outcrops occur in the vicinity
and it is evident that the area is covered by a heavy mantle of residual
material. (H.—1910.)

4. FRUITVILLE BANK NO. 2.
N. W. %4, Sec. 7, T.22 N, R W,

This prospect, located six miles west of Koshkonong, consists of an outerap
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 to a depth of three
feet, Silica, in the form of chert fragments, is abundant. A large part of the
ore body shows considerable unaltered marcasite. The silicious and sulphurous
nature of the ore threatens its market value. (H.—1910.)

FRUITVILLE BANK NO. 3.

tn

N.E ¥, Sec.30, T.23 N, R. 7 W.

This prospect, located about five miles west of PBrandsville, consists of an
outerop of secondary limonite in the form of houlders which comprise about half
of the surface material over an area 100 feet square.

The ore is highly psendomorphous after the sulphide, and carries very little
silica other than an occasional fragment of chert. (H.—10g10.)

6. FRUITVILLE BANK NO. 4.
N. W. %, See. r1, T, 22 N, R. 8 W.

This prospect, located six miles west of Koshkonong, consists of an outerop
of small fragments of secondary limonite completely covering an area 50 feet
wide by 7100 feet long situated on the crest of a low ridge. The ore is compact,
darlke brown limonite, containing very little chert. The adjoining area is covered
by a thick mantle of residual material. (H.—1910.)

GILMOUR MINE,

=~

Owmed by I. T. Gilmour, Pomona, Mo.
N.W.%,S. W. 4, Sec. 32, T. 26 N., 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
Turnace Company, it was operated in 1903, producing 95 tons of ore. The ore
is secondary limonite, shipments of which show an average analysis of 357.00%
iron, 5.44% silica, and 0.105% TPhos.

8. GODSEY (D.) LAND.
Sec. 26, T. 27 N., R. 9 W.

Stalactitic or pipe ore is found here in fragments of various sizes, scattered
over an area of several square yards. The ore occurs on the slope of a hill the
surface of which shows many blocks of sandstone and some chert. Here a shallow

hole has heen dug and some pieces with a sandy clay were taken out.  (L.—1892.)
G—17
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9. HARDEN BANK.

Owned by J. C. Harden, Bakersfield, Mo.
S, W. 14, Sec, 19, T, 22 N, R. 10 W,

This prospect, located six miles southwest of Amy P. O., consists of an out-
crop of secondary limonite in the form of loose boulders and fragments oceurring
abundantly over an area of two acres situated on a west slope of a hill, Develop-
ments consist of three 30 foot pits which are reported 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 quantitics of unaltered marcasite. It is, in part, slightly silicious
due to small admixtures of chert.

West Plains, 19 miles to the northeast, is the nearest shipping point, (B.—1010.)

10. HOUSE BANK.

Owned by James House, Grimmet, Mo.
N.W. 14, Sec. 5, T.24 N, R. 9 W.

This property, located four miles southwest of Pomona, bears an outcrop
of secondary limonite which is sitnated on the erest of a broad, low hill in an
area of gentle topography. The outcrap covers an area 430 feet long by 300 feet
wide, within which fragments 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, die
to inclusions of fragments of chert. A typical sample, when analvzed, showed
50.70% iron, and 4.70% insoluble material. (H.—1910.)

B KINGSBURY BANK.

Owned by J, C. Kingsbury, West Plains, Mo.
N. Y, Sec. 7, T.22 N, R. § W.

This prospect, located nine miles south of West Plains, is situated on the
point of a low hill. The outcrop consists of boulders 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 boulders 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 enveloped in a comparatively heavy mantle
of residual materials, (H.—1010.)

2 KINGSBURY MINE.

Qwumed by J, C. Kingsbury, West Plains, Mo.
N.E.Y,N.E. 14, Sec. 23, T.23 N, R. 8 .

This mine, located five miles south of West Plains, is situated at the head
of a small ravine in an area of gentle topography. The outerop covered an area
of one acre, the surface of which was densely covered with houlders of iron ore.
Developments consist of an open pit 150 feet long, go feet wide, and %o 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 of excellent quality, carrying no visible silica
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 6o tons of unaltered iron sulphide
was encountered, but subsequent mining, below this level, has developed ore low
in sulphur.

A well sunk to a depth of 200 feet, at a point 6o feet northwest of the pit,
penetrated residual materials throughout its depth. The depth to which the iron
ore extends, however, has not been determined.

This mine was opened in 1908 and has been operated almost continuously up to
the present time, the total production to Jan. 1st, 1011, being 15015 tons. The ore
is mined by hand and hoisted to the surface by means of a derrick and bucket,
from which it is loaded on small cars and transported to a log washer located just
northwest of the pit. The washed product is hauled a distance of 3% miles by
narrow gauge tram to the St. Lonis and San Francisco R'y.

The average of the analyses of six cars of boulder ore shipped during 1908,
ran 53.35% iron, 7.02% silica, 0.170% Phos.,, 0.1269% Mn., and 3.00% moisture,

The average analvsis of 10 cars of houlder and wash ore, mixed, shipped
during 1009 and 1910, showed 353.40% iron, 9.04% silica, 0.130% Phos., and 3.5%
moisture, (TT—r1910.)

I3 LIVINGSTON MINE NO. 1.

Owned by A. H. Livingston, West Plains, Mo.
N.E. %4, N. E. %, Sec. 6, T. 25 N, R. o 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 sitnated near the eastern edge of the area and is 103
feet long, go to 75 feet wide, and about 12 feet deep. The two smaller pits, which
are 33 feet apart, are situated a few yards southwest of the larger one. One is
7o feet long and 45 feet wide, and the other 7o feet long and 30 feet wide

The ore at this mine occurred in the form 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:

Feet. Inches.

2 0 Hard, psendomorphous ore.
1 6 Chert.
0 5 Dense, silicions limonite.

The ledge outcropped along 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 Go fect,
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, the ore ledge formed a sharp anticline, occurring at the surface between the
pits and dipping sharply either way into the two excavations. Here the ledge was
followed to a depth of 20 feet.

The limonite, comprising the upper two feet of the ore ledge, is of excellent
quality, containing little or no silica, and very little 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 vicinity 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 feet in diameter and 13 feet deep, oceurs 120 feet south of the two
small pits.

One thousand tons of ore have been produced from this mine. The cre was
hauled by wagon to Pomona. y (H.—1910.)

14. LIVINGSTON MINE NO. 2.

Owmed by A. H. Livingston, West Plains, Mo,
S.E. Y, 8ec.31, T.26 N., R.o W,

This mine, located three miles west of Pomona, is situated on the east face
of a gently sloping hill. 1t consists of a cut so feet long, 12 feet wide, and 10
feet deep, from which about 50 tons of ore have been taken. The ore at this place
consists of soft, earthy limonite,

Several shallow pits, which were sunk about 1oo yards northeast of the cut,
also disclosed considerable ore. The ore is a good quality of secondary limonite
and oceurs as fragments and boulders embedded in cherty clay., A few scattered
boulders of pipe ore occur in the immediate vicinity of the pits, (H.—r1g10.)

15. PEARSON MINE.
S. W. 1, Sec. 23, T. 26 N., R. ¢ .

This mine, located two miles north of Pomona, is situated on the crest of a
low ridge. Developments consist of a pit go feet by 75 feet by 15 feet deep, and a
shaft 40 feet deep located 53 feet east of the pit, Little or no ore was encountered
in the shaft,

The ore is secondary limonite and ocecurred embedded in red clay. A small
amount of stratified 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 but 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 surrounding area has not been
prospected. The dumps of the mine consist of small fragments of ore and clay,
the ore being present in sufficient amount to make a good wash dirt. A deep
well, however, would be required for the necessary water supply.

Several hundred tons of ore have been shipped from this mine. Tt was hauled
by wagon to Pomaona. (H.—1010.)

10, RED RANCH BANK.
Owned by the Red Ranch Company.
N.E. ¥, Sec. 26, T. 22 N., R. 8 W,

This prospect, located seven miles southwest of Koshkonong, consists of an
outerop of secondary limonite covering an area of about one acre which is situated
at the head of a small drainage system in a flat, upland area. Developments consist
of two shallow pits which show a uearly solid mass of ore to a depth of five feet.

The ore is a compact to slightly cellular limonite of good quality and, except
for a small amount of chert, carries no wvisible silica. (H.—1g10.)

17, WOOD MINE.
Owned by William Waod, Powmona, Mo.
N.W. ¥, N, W. %, Sec. 9, T. 25 N, R. 9 ¥,

This mine, located two miles west of Pomona, was not visited by a member of
this Burecau, but, according to records submitted by the St. Louis Blast Furnace
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Company, it was operated during 1goz and 1903, producing g1 tons of ore. The

ore is secondary limonite, shipments of which showed an average analysis of
50.84% iron, 10.20% silica, and 0.137% Phos.

HOWELL COUNTY.

SECONDARY LIMONITE.

No. Name of Mine or Owner. Twp.N. R. See, Fractional.
1 Anderson Mine................. 24 ]W, 23 N.E. %

2 ‘Carson Mine . iosassissisaaieEs 24 SW. 35 E. 3.

3 Fruitville Bank No. 1. . ......... 22 SW. 12 N. E. .

4  Fruitville Bank No. 2. ... ... .. 22 TW. K N.W. &

5 Fruitville Bank No. 3. .. ..o 23 7W. 30 N.E. §.

6 Fruitville Bank No. 4. ., ....,... 22 8 W, 11 N.W. &,

7 Gilmour, J. T.; Mine.viosovvies 26 9W. 32 N. W. 1.8 W.i
8 Godsey, D, Land............ ... 27 9W. 26

9 Harden, J. G, Bank. . ..o..0000 22 10W. 19 SSW. L
10 House, James, Bank............. 24 9W. 5 N.W. i
11 Kingsbury, J. C., Bank.......... 22 SW. 7 N. 3.
12 - Kingsbury, J. C,, Mine..;..i:55 23 8 W, 23 NoEA N E: ¢
13 Livingston, A. H., Mine No.1,.. 25 9W. 6 N.E. 1, N.E.}
14 Livingston Mine No. 2. . ........ 26 9W. 31 5 E:
15 Pearson Mineé......cviuzevioves 26 9 W. 23 5. W, L
16 Red Ranch Bank............... 22 8W. 26 N.E. 3.
17 "Wood, Wmi; Mineuicuie s ovinms 25 9 W. 9 N.W. 3, N.W. 1.

REPORTED OCCURRENCE.
Owner unknown. ............... 21 10W. 7 S.W.

e

IRON COUNTY.

Iron connty ranks second in the production of iron ore, having an
aceredited output of 1,689,619 tons. Of this amount 1,580,640 tons were
mined at Pilot Knob.

Aside from a few secondary limonite deposits in the vicinity of
Des Are, and three as yet undeveloped red ore banks in the extreme
western end of the county, the known deposits consist of specular hema-
tite in porphyry of which Pilot Knob and Shepherd Mountain are the
most important.

Iron mining began in this county in 1816 when the Ashebran
Furnace was erected at the Shut-In. The ore was obtained from Shep-
herd Mountain and from a small deposit near the furnace. Not much
work was done, however, until 1848 when the first Pilot Knob furnace
was built. From that date there was more or less activity untit 1893
when the mine at Pilot Knob was shut down. Recently deposits of con-
glomerate ore have been re-opened and this property is at present one of
the largest producers in the State.




262 THE IRON ORES.

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 47.81% 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 ore. No
work has been done during the last twenty years.

2 CEDAR HILL MINE,
Quwmned by the Big Muddy Coal and Iron Company; leased by
the Puxico Tron Company, Pilot Knob, Mo.
S.W. v, Sec. 19, T.34 N., R. 4 E.
This mine is described in full on pages 136-137. (C.—1910.)

3 CUTHBERTSON'S HILL.
Sec. 30, Ti35N;Red B

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 of manganese
ore, separated by a red, ocherous clay. Analysis of this ore showed 52.47%
manganese, 2.31% iron, and 0.44% insoluble silicious matter.

An analysis of the hematite showed 68.40% iron, 2.45% insoluble material,
and a trace of manganese.

4. LEWIS MOUNTAIN.
S. 14, Sec. 6, T. 33 N, R. 4 E.

According to Nason, an occurrence of specular ore in porphyry at this place
showed when analyzed—359.22% iron, 0.027% Phos., 14.45% silica, 0.51% alumina,
0.00% lime, and 0.04% magnesia.

This property was not visited during the field work incident to the preparation
of this report.

5. PILOT KNOB.

Owned by the Big Muddy Coal and ITron Company; leased by
the Puxico Iron Company, Pilot Knob, Mo.

W. v, Sec. 29, T. 34 N., R. 4 E.
This mine is described in full on pages 121-131. (C.—19010.)

6. RUSSELL MOUNTAIN,

Owned by the Big Muddy Coal and Tron Company; leased by
the Puxico Iron Company, Pilot Knob, Mo.
S.E Y,8¢.3 T.33N.,R. 3 E.
This mine is described in full on page 137. (C.—1010.)
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7 SHEPHERD MOUNTAIN,

Owvned by the Big Muddy Coal and Iron Company; leased by
the Puxico Iron Company, Pilot Knob, Mo.

Sec. 31, T.3¢ N, R. 4 E.
This mine is described in full on pages 131-136. (C.—1010.)

8. SHUT-IN MINE.

Owned by the Big Muddy Coal and Iron Company; leased by
the Puxico Iron Company, Pilot Knob, Mo.
N. %, 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 guality, The property is credited with a
production of about 6oo tons.

HEMATITES OF THE FILLED SINKS.
0. BURT BANK.
Sec. 2, T. 34 N., R. 1 W.

This bank occurs on the slope of a ravine, 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 regularly 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 jaspery ore which is not, of course,
so badly decomposed. There 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 comparatively few openings made but these seem to show signs of a
very promising deposit of specular ore. (N.—1802.)

10. RED POINT LAND.

Secs. 14 and 15, T. 34 N, R. 2 V.

Here 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 chert occur. On the slope in two or three localities, fragments and boulders
of specular ore are 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 tl'lE occurrence Oor non-occurrence Of underground ore.,

No bedded rock is exposed near the surface ore. (S.—1872.)
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IT. ROGERS BANK.
Sec.2, T. 34 N, R. 1 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 ravines. Several small
openings have 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 crystalline ore. The cpenings
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 indicated 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 valuable one. (N.—18c2.)

SECONDARY LIMONITE.

12, GRAVES MINE.
Owened by E. W. Graves, Des Are, Mo,
S.E. %, N.E. ¥, Sec. 10, T. 30 N, R.3 E.
This mine, located four miles west of Des Are, 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 1gos and 1906, producing 511 tons of ore. The

ore is a secondary limonite, 12 shipments of which showed an average analysis
of 5285% iron, 0.86% silica, 0.03% Phos,, and 0.12% Mn.

REPORTED OCCURRENCES.

S.E 14,85 E. %, Sec. 2, T. 30 N, R. 3 E.
Sec. 7. T. 34 N, R, t E.
Sec. 15, T. 34 N, R. 1 E.
Sec. 1, T. 34 N, R. 1 W.
Sec. 12, T. 34 N., R. 1 W.
Sec, 27, T. 334 N, R. t W.
Sec. 34, T. 39 N, R. 1 W.
Sec. 1, T. 3 N, R. 2 V.
Sec. 14, T. 34 N, R. 2 W.
Sec, zo, T. 35 N.,, R. 1 E.
Sec. 32, T. 35 N., R. 1 E.
Sec. 35, T. 35 N, R. 1 .

JEFFERSON COUNTY.
SECONDARY LIMONITE.

1 PRENTISS BANK.

N.E. Y, Sec. 4, T. 39 N.,R. 4 E.

This bank, located half a mile from De Soto, occurs in the Jefferson City
fermation. B. F. Schumard, who visited the property during the 60's, reports that
the surface at this place is thickly strewn with large botryoidal 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
hody of ore.

REPORTED OCCURRENCE.
Sec. 13, T. 30 N; R. 6 E.

LACLEDE COUNTY.

REPORTED OCCURRENCE.
Sec. 25, T. 36 Ny R. 14 W,

LINCOLN COUNTY.

The iron ore deposits of this eounty consist of red hematite of the
Carboniferous and secondary limonite. With the exeeption of the Mor-
ris bank, described below, no developments have heen made. According
to Prof. W. B. Potter®, who deseribed these deposits in the report of
1872, the Carboniferous ore is ‘‘a hard, compaect, 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. These 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 acewmulated 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 oeccur, with
well-defined edges and angles, on the top of the ground or distributed
throngh the soil and gravel down to the limestone, but in no case in the
latter. The underlying limestone is generally the Archimedes (War-
saw ), thongh it is frequently the Enerinital (Burlington). There is no
direct connection between the ore and the limestone. Many pits have
heen sunk where the ore is most thickly scattered, and it is found to
give out on reaching the limestone.’

““The ore, though in some cases rather too silicious, is generally of
excellent quality, as appears in an analysis made by Mr. Chauvenet of
an average sample:

(No. 1.)
Tnsoluble silicious matter 7.335%
Peroxide of iron 97.05
Sulphur 0.017
Phosphorus 0.010
Metallic iron 64.36

*Potter, W. B., Geology of Lincoln County: Missouri Geol. Survey Rept. 1872, pp.
283 and 284.
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Two other samples from different localities afforded—

(No. 2) (No. 3)

Insoluble silicious matter 11.66 4.10
Peroxide of iron 86.56 92.32
Metallic iron (60.509) (66.72)"

““This ore is spread over many square miles of surface, and in vary-
ing quantities; at some places a few secattered masses oceur, and at
others the yield would be over a hundred tons to the acre. The greater
part oceurs within five or six miles of the St. Lonis and Keokuk R’y (St.
Louis and Hannibal) and much of it considerably mearer. At some
time it may be found profitable to gather this ore and ship it to neigh-
boring iron-works, and this eould be done with but little expense. A
large outlay for the utilization of this material would not be justifiable.”

SECONDARY LIMONITE.
1. MORRIS BANK.

Sec, 36, T. 50 N, R. 1 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. W.
B. Potter*, who visited it sometime prior to 1872, it had been opened by a large
cone shaped pit, 2o feet in diameter at the top, zo feet in depth, and about 8 feet
in diameter at the bottom. The ore is a secondary limonite with some barite and
hematite intermixed,

A vertical section of the materials passed through is as follows:

Feet.
14 Barite, the lower portion of which is heavily charged with iron oxide and some ga-
lena.
3% Ochery, compact limonite, running 44.189% iron, and containing small amounts of
barite.
12 Hard and somewhat cellular limonite, intermixed with patches of bright red hema-

tite; the mixture ranging from 55.74% to 597 in iron.
5+ Limestone,

Nearly half of the ore has been removed from the pit, but none has been
shipped. Brown ore outcrops at intervals for a distance of 122 miles along the
crest of the ridge on which this deposit is situated.

MADISON COUNTY.

This county ranks fourteenth in the produetion 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 sinee 1908. The ore is exclusively secondary limonite and

*Potter, W. B., Geology of Lincoln county, Missouri: Missouri Geol. Survey Report,
1872, pp. 272-273.
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oceurs for the most part embedded in the residual clay overlying the
Bonneterre limestone. There are abundant outerops of the underlying
formations, indicating that the residual materials are comparatively
thin.

SECONDARY LIMONITE.

I CLAY MINE.

Owned by J. H, Clay, Cornwall, Mo,
E. %, N. W. 14, Sec. 25, T. 33 N., R. 7 E.

This mine, located 234 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 1910 producing 18 tons of ore which ran 51.25%
iron, 0.10% silica, 0.038% Phos., 0.12% Mn., and 280% moisture. The ore is
probably a secondary limonite, in all respects similar to that produced at the Ford
mine. (C.—r1910.)

2. FORD MINE.

Owned by C. H. Gregoyre, Des Moines, fowa.
S.¥%, N.E Y, Sec. 25, T. 33 N, R. 7 E.

This mine, located two miles northwest of Cornwall, is situated on the south
slope of a hill. Tt consists of a pit 230 feet long, 50 fcet 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 cémented 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.—1910.)

3 FORSYTH BANK.

wned by P. J. Forsyth, Cornwall, Mo.
S.E.Y%,N.W. 4, Sec. 25, T. 33 N, 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 70'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 Mine Lamotte, where it was used in the smelting of lead
ores, (C.—1910.)

4 FOSTER MINE.
Owned by North American Lead Company, Frcder:'fkmu;n, Mo.
N.E 24,8 E 1Y, Sec. 16, T. 33 N., R. 7 E.

This mine is located one mile east of 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 cherty, secondary limonite occurring as
fragments and boulders embedded in a residual cherty clay overlying the Bonne-
terre limestone. Mr. P. N. Moore, who visited this property during the summer
of 1873, soon after the pits were opened, described it as follows:

“At the time of examination, three cuts had been made at different places in
this quarter section. The upper cut was made near the end of a tramway, con-
structed to carry the ore down to the Tron Mountain R'y. about half a mile distant.
This cut was about 8o feet long, running into the hill near the summit in an
easterly direction. Considerable ore had been obtained, but it was all found as
hroken pieces or boulders Iving in the clay and chert, and no solid mass was
found. The ore was very cherty. About 230 to 3oo vards north, by the side of the
tramway, another small excavation was made without reaching any solid ore, hut
much ore in small pieces, mostly of small size, was found in the clay. This 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, an excavation about ten feet deep had disclosed a mass of ore of
irregular shape, the extent of which could not be seen. It was lying in the clay,
mixed with much vellow ochre and ferruginous chert. The ore itself was dense,
cherty, and very silicious. No rock was visible near the ore save the associated
chert, which was found in abundance, both lving with the ore and scattered over
the surface of the hill.” (C.—1910.)

5. MATHEWS MOUNTAIN BANK.
Ozoned by N. Scott and Company.
S.E. %, N.W. 14, Sec. 3T. 32N, R. 6 E.

This bank, located seven miles southwest of Fredericktown, is situated near
the base of the northwest slope of a high poryvhyry mountain. It has been opened
by a shaft and several small pits, from each of which some ore was obtained.
The shaft is reported to have been sunk to a depth of 8o feet but is now filled to
within 15 feet of the surface, From it was taken boulders of soft, red hematite
and brown limonite mixed with soft vellow ocher and red clay. From a ten foot
pit was taken a reddish brown limonite mixed with fragments of porphyry and
clay., The outcrop consists of large angular fragments of porphyry among which
ocenr smaller boulders of limonite.

The opposite hillside consists of horizontal beds of Bonneterre dolomite which
also forms the bed of the intervening 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. Upon the erosion of the dolomite, the
sulphides were oxidized to limonite which is now confined to the detrital material
upon the surface. The development work was done during the early 70's, when
one car load was shipped. The ore was hauled by wagon to Fredericktown, the
nearest shipping point on the Iron Mountain and Southern R'y. (C.—1g10.)

6. MINE LAMOTTE BANK NO. 2.
Owned by the Mine Lamotte Lead Co., Frederickiowen, Mo.
S.W. %, 8. E.3%,Sec. 35 T. 33N, R. 7 E.

This bank is located three miles west of Cornwall and is situated on the north
bank of a ravine. Mining has been carried on by means of a pit about 100 feet
in diameter and 10 feet deep. Bonneterre limestone was encountered in depth.
The ore is a secondary limonite and occurs as boulders and small fragments
emhbedded in a cherty, residual clay. No work has been done here since the early
70's and the property appears to be worked out. (C.—1910.})



MARIES COUNTY. 269

7. PARKIN BANK,
Ozwmned by F. J. Parkin, Fredericktown, Mo,
N.W.24, N, E. ¥; Sec. 14, T, 33 N., R. 7 E.

This banlk, located three miles east of Fredericktown, is situated in an old
field near the head of a small ravine, in which bhoulders of secondary limonite
outerop in the residual clay and, at one point, He strewn over the surface of the
Bonneterre dolomite. Developments consist of several shallow pits which were
made during the early 70'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 surface showings are in the immediate vicinity of the old workings.

The ore mined was hauled by wagon to Mine Lamotte and used as a flux in
smelting lead ore. (C.—1910.)

S. VALLE BANK.

Owned by Lauwra L. Keves, Fredervicktown, Mo.
N.E. 14,5 E. ¥,S8ec. 25, T.33N.,R.7E,

This bank, located 234 miles southeast of Fredericktown, it situated on the
west bank of a small ravine. It was opened in the early 70's by several shallow
cuts from which a porous, brown limonite and some soft, red hematite were
obtained. The ore occurs embedded in a non-cherty, dark red clay and was
probably originally deposited as a sulphide at the contact of the Bonmeterre dolomite
and the porphyry. DBoulders of the latter rock cecur in the immediate vicinity of the
pits. The ore was used as a flux by the Mine Lamotte Company. (C.—r1g10.)

REPORTED OCCURRENCES.

S.E. v, S8 E. v, Sec. 36, T. 31 N., R. 5 E.

Seei20, Tozpd;RiE B
Lot 3, N. W. 1Y, Sec. 6, T. 33 N, R. 6 E.
W. ¥, N. W. %, Sec. 34, T. 33 N., R. 6 E.

MARIES COUNTY.

HEMATITES OF THE FILLED SINKS.
1. McNAMARA BANK.

Oswnied by John McNamara, Bland, Mo.
S. W.14,N.E %, See.2, T. 30 N, R. 8§ V.

This bank, located 14 miles southwest of Belle, is situated along a small ravine.
Developments consist of two cuts, one situated near the south edge of the forty
and the other near the northwest 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 specular hematites, overlain by a
thin mantle of clay and residual chert. Very ferruginous clay-shales are exposed
at intervals along the sides of the ravine between the two cuts. In some respects
this material resembles the shale of the Carboniferous, while in others it differs
materially.

There is no rim-rock, The surface on either side of the ravine is strewn
with fragments of chert and fossiliferous sandstone. The property deserves sys-
tematic prospecting. (H.—1910.)
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REPORTED OCCURRENCES.

Sec. 28, T. 38 N., R. 9 IV.
See. 30, T. 38 N., R. 9 V.
Sec. 5, T. 30N, R. 11 V.
Sec. 2, T. 90 N., R. ¢ W.

MILLER COUNTY.

The iron deposits of this county consist of red and speeular hema-
tite of the filled sinks and secondary limonite. With the exeeption 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 fonnd to be important enough to
work. Statisties as to the output of the varions banks could not he ob-
tained. Tt is known, however, that some of the ore was carried by wagon
to the railroad at Hancock and Dixon and some was hauled to Capps
and 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 beat landing at Capps. Mining was earried on more or less
spasmodically for a period of five years after which it was entirely
abandoned. Since that time searcely any attempt has been made to de-
velop these properties, although several new ore bodies have been
located.

The following are a few of the more important deposits as deseribed
in the Miller County Report :

HEMATITES OF THE FILLED SINKS.
L. BOLIN CREEK BANK.

This iron bank is located in the S. W, 14 of sec. 13, T. 30 N, R. 12 W. The
ore consists of residual boulders of hard siliceous hematite embedded in the
greasy, red clay of a sink hole in the Bolin creek sandstone. The clay is sometimes
used by neighboring farmers as a substitute for paint. The sandstone in which
the deposit occurs is deeply stained by limonite.

2, BOND JRON BANKS.

These banks consist of two pits located in carboniferous sandstone on the
N. E. 74 of sec. 15, T. 30 N, R. 13 W. 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 effervesces

#*Ball and Smith, Geology of Miller county: Missouri Bureau of 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 are horizontal,

T LAMBERT TRON BANK.

This bank is located on Brushy TFork, in the W. 25 of lot 1 N. W, sec. 5, T.
37 N, R. 13 W. 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 scattered abundantly through the ore.

SECONDARY LIMONITE.

4. McDONALD BANK NO. 1.

This bank includes a number of small pits in a large sink hole in the upper
part of the Gasconade limestone, in the southeast corner of 5. W. 14, sec. 15, T.
40 N, R. 13 W, 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.

3 McDONALD 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 Gox45x8 fect.
The limonite occurs as a horizontal ledege having a maximum observed thickness
of 5 feet. In places it is apparently much thicker. The limonite is porous and
the cavities contain soft yellow rust and thin streaks of marcasite. The surface
of the limonite often shows the erystal forms of marcasite, of which it is probably
an alteration product.

REPORTED OCCURRENCES.

N.E. %, Sec. 14, T. 38 N, R. 12

8.1, Sec. 11, T. 38 N, R. 14

Lotr, Sec. 5, T. 30 N., R. 12
N.W.%4,N.E. %, Sec. 7, T. 30 N., R. 12
N, E,1; Sec; 26, T, 30 N, R, 12

N.E. Y4y, N.W.14, Sec. 31, T. 30 N, R. 12
S.W. 1, Sec. 12, T. 30 N., R. 13
N.W.14, Sec. 26, T. 39 N, R. 15
S.W.n, 8 By, Sec. ; T. 40 N, R: 12
N.E Y, Sec. 2, T. g0 W., R, 12
S.W.14,8ec. 24, T. g0 N,, R. 12

N.E. v, Sec. 25, T, go N, R. 12

N.E. %4, §. E.14, Sec. 25, T. g0 N, R. 12
N.W.%,Sec. 6, T. 40 N., R. 13
S.W.x, Sec. 17, T. 40 N., R. .
N.W.v,Sec. 18, T. 40 N, R. 13 W.
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S E. 14, S W14, Sec. 18, T. g0 N., R. 13 V.
S.W.14, Sec. 33, T. 4o N., R. 13 W.
S. W, 14, Sec. 13, T. qo N, R. 14 V.
N.W.%4,Sec. 32, T. g0 N, R. 15 V.
N.E:Jg, Sec. 29, Tooqr Ny R. 12 W,
N.W. 1, See. 29, T. g1 N, R. 12 ¥,
S.0W. 14, Sec. 31, T. 41 N, R. 13 IV,

MONTGOMERY COUNTY.
HEMATITES OF THE CARBONIFEROUS.
Ii RED HILL BANK.®
Sec. 17, T. 50 N., R. 3 W.
Boulders of specular ore are mingled with fragments of sandstone, chert, and
limonite, and all these, embedded in red clay, 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 done. (N.—1802.)

MORGAN COUNTY.

The iron deposits of this ecounty consist exclusively of secondary
limonite of which only four oceurrences are known. According to Mar-
but* “fragments of iron ore occur scattered over the surface in a few
places in the southeastern part of the county. The deposits are usually
small, however, and not abundant. They consist of limonite, no hema-
tite being found. Iron ore has never been mined in Morgan county
profitably. The fragments now found have formed in small cavities in
the limestone and, in all cases, the conditions indicate a very small
quantity. The 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 suspect that the iron
mining industry will ever beecome important in Morgan county.”’

SECONDARY LIMONITE.
I COUT’S BANK.
Sec. 14, T. qo N., R. 190 W,

Limonite lies here on the eastern slope of a hill, in a zone about thirty fect
wide, extending one hundred and fifty feet down the hill-side. The ore is massive
but frequently mixed with fine, bhroken chert. A large amount of broken chert is
seen on the surface, but there is no bedded rock exposed. (5—1872.)

GRAVOIS BANK.
N.W.%, 5 W. W, Sec. 27, T. 41 N, R, 17 W.

Limonite outcrops at this place on the face of a hill at an elevation of 100 feet
above Gravois Creek. TF. B. Meek, who visited the property during the 60's,

13

#Marbut, €, T., Geology of Morgan County: Missouri Burean of Geol. and Mines,
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
10 feet in diameter. Considerable quantities of barite occur associated with the ore.

3. PALM BANK.
N. W. 14, 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 large amount of surface-ore, which
extends in smaller quantities to a distance of fifty or sixty feet up the slope. The
soil is mixed with chert. No other rocks are visible. (5.—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 vertically, Some sandstone
is formed on the surface of the upper part of the hill, a short distance from the
ore and apparently abeve 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 of one primary limonite deposit, located near
Thomasville, the ore deposits in this county consist of secondary limon-
ite which occurs in hoth the boulder and pipe form. The deposits are
widely scattered over the county as shown on the accompanying map.
They oceur in the residunm overlying the Jefferson City and Robidonx
formations which underlie the greater portion of the county. The
residunm 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 outerop abundantly. Very little development work has been
done and up to January 1st, 1911, hut 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 LIMONITE.
I. BOYD (T. J.) LAND.
N.W. %, N. W. 34, Sec. 29, T. 22 N, R. 5 W.

Limonite is found here covering an area nearly two acres in exteni, on a
moderate slope. It first 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. This surface ore was shipped five or six years ago. Two
excavations have been made a few vards 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 red clay. It is of a fair
quality. Tt contains soft ocherous particles but is only very slichtly siliceous.
There are fragments of white chert on this range of hills and, here and there, are
found traces of scattered ore. This locality is located less than two miles distant
from the K. C, Ft. S. & M. Ry. (L.—1802.)

2 BROCIUS LAND.

Owned by 5. T. Brocius.
Sec. 20, 1. 24 N., R. 3 W.

This prospect, located six miles northeast of Alton, is situated upon the crest
and upper slopes of a high hill. The outcrop, which covers an area of 18 by 7o
yards, consists of secondary pipe and boulder limonite embedded in cherty clay.
No developments have been made, (B—1910.)

3. BURGESSER MINE.

Owned by Drew Whitten, Alton, Mo.
N, W. 14, Sec. 28, T. 24 N, R. 2 W.

This mine, located 11 miles east of Alton, is situated upon the brow of a very
high southwest hill overlooking the valley of the Eleven Point river. The outcrop,
which consists of large, irregular boulders of cherty, brown ore, covers 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 oeccurs near the surface and is replaced
with depth by boulders of chert. At a point just below the main outerop the
deposit has been opened by a long cut reaching 1oo feet or more across the face of
the hill. This eut varies from three to ten feet in depth and shows an abundance
of boulder ore embedded in red, cherty 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. Much 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: 352:07% iron, 11.83% silica; o0.069% Sul, 0.031% Phos.,
and 11.023% combined water. Twenty-three tons shipped from this mine to the
St. Louis Blast Furnace Company during 1907 gave returns of 52.84% iron, 8.50%
silica, 0.026% Phos., 0.05% Mn., 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.

Ommed by Wade Heiskell,
S W. %4, 8. E. %, See, 4, T.23 N, R. 24 W.

This prospect, located one mile south of Alton, consists of an outerop of
brown ore extending over an arca 1oo feet wide, by 300 feet long, Developments
consist of three shallow pits, which, though partly filled at present, show small
houlders of limonite embedded in red, sandy clay.

The ore is a somewhat sandy and cherty, secondary limonite, occurring for
the most part in small fragments. A washing plant would be required in order
to work this bank on a commercial scale.

Thayer, 13 miles to the southwest, 1s the nearest shipping point. (B.—1910.)
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HUTFF BANK.
Owned by L. §S. Huff, Koshkonong, Mo.
S.E %, N E.%, Sec. 18, T. 22 N, R. 6 W.
This deposit, located two miles gouth of Koshkonong, is situated on the crest
of a ridge. Developments consist of two test pits, one of which s three, and the
other, forty feet in depth. The upper 15 feet of the deeper pit showed boulders
of ore embedded in red clay. The lower 25 fect penetrated cotton rock, containing
fissures and joints filled with limonite. The shallow pit showed conditions similar
to the upper portion of the deeper shaflt.

The ore is a slightly porous, secondary limonite, containing but little chert.
The outerop covers an area of one acre in the vicinity of the pits, At the hase
of a south slope, 400 vards to the north, is a somewhat smaller outerop. 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—1g10 )

w

6 MOSER LAND,
Owned by Georgia Moser.
N. W. %, N. E. %, Sec. 36, T. 24 N, R. 4 W.

This prospect, located 214 miles east of Alton, consists of an outerop of brown
ore in the form of boulders scattered over an area of 15 acres on the western
slope of a low hill. Of this area, only four acres shows good exposures of cre.

The ore is secondary limonite which is 1 part silicious, due to the presence of
enclosed, angular fragments of chert and occasional small lenses of secondary
quartz,

Thayer, the nearest shipping point on the 5t. Louis and San Francisco Ry,
lies 17 miles to the southwest. (B.—1910.)

MT. NEBO BANK.

~r

Owned by I, B. Tohuson.
8 E. 14, 8 W. 14, Sec. 8 and
N.E. Y N.W. 1y, Sec. r7, T.23 N, R. 3 W.

Mt. Nebo, located five miles southeast of Alton, is a small conical hill rising
approximately 130 feet above the surrounding bottom land. The ontcrop, at the
crest of the knoll, consists of scattered boulders of limonite, while 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, 130 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 of the hill, a 30 faot pit is reported to have bottomed in
dolomite. The upper ten feet of the pit penetrated residual, cherty clay while
the lower 20 feet encountered cherty clay in which were embedded small boulders
of limonite,

The ore is dense, secondary limonite of the boulder and pipe varieties. The
houlder 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 %, S.W. %, Sec. 33, T. 22 N., R. 5 W.

Limonite is found here. There is but little surface ore shown and much
chert. A shaft was sunk, by Mr. T, J. Boyd, to a depth of cighteen feet. The
upper ten feet is made up of a dark red clay, portions of which is cherty and to
this depth but few picces of ore were discovered. The lower eight feet is principally
iron ore intermixed with a small amount of red clay. Mr. Boyd reports the
bottom of the shaft as being an ahmost solid bed of iron ore. Many of the masses
of ore are coated with small and large crystals of limenite, pseudomorphous after
pyrite, and the surfaces of some of the masses are ribbed with veins of ore, in
relief, which once filled erevices in the adjacent wall-rock. The ore is of a good
quality. Some yellow ocherous matter occurs with the ore, This deposit is situated
less than one mile from the K. C, Fr. S. & M. Ry. at Thayer. (L.—18¢2.)

9. NORMAN AND MARTIN BANK.

Owned by E. P. Norman and Albert Martin.
S.W. Y, N. E. 1, See. 16, T, 23 N., R. 4 V.

This property, located three miles south of Alton, bears an outcrop of brown
ore occurring at intervals for a distance of 300 vards along the crest of a ridge.
Seven pits have been sunk near the south end of the outcrop, five of which are
shallow and show only red clay and partly decomposed cotton rock of the Jeferson
City formation, The remaining two are each 20 feet deep and expose ore embedded
in residual clay throughout their depth,

The ore is secondary limonite and oceurs as rough, irregular boulders, which
contain a small amount of fragmental chert.

Thayer, 12 miles to the southwest, is the nearest shipping point.  (B.—ig10.)

10. OLD BANK.

Owned by Hetrs of 1. B. Old.
N. W. 1, N. W. %, Sec. 25, T. 25 N., R. 6 1.

This bank, located two miles northwest of Thomasville, is sitnated 100 feet
from the mouth of a narrow gorge which enters the valley of Eleven Point river
from the north. The ore occurs as a massive ledge 10 feet high, jutting from the
east bank of the ravine and covering an area 100 feet long by 100 feet wide. The
hillside above and on either side of the outcrop is covered with fragments of
chert, while between the outcrop and the hottom of the ravine the surface is
covered by massive boulders of ore. On the opposite bank of the ravine horizontal
beds of dolomite are exposed.

The ore consists entirely of the pipe form of 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 average sample of the ore showed
the following analysis: 50.02% iron, 2.49% silica, 0.077% Phos., 0066% Sul.,
0.78% alumina, and 12.16% combined water. i

Koshkonong, 15 miles to the south, is the nearest shipping point. (B.—1910.)



OREGON COUNTY. 277

I, RAGAN MINE.

Ozwmned by T. B. Ragan.
N.E %, N.W. W, Sec.33 T.22N,R. 5 W.

This property, located one mile east of Thayer, is situated on a gentle south-
west slope.  The outerop covers an area of two acres within which boulders of
slightly porous limonite are 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 beds and as veins in decomposed cotton 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 cavities in the
porous ore are filled with red and yellow clay.

Four car loads of ore are reported to have been shipped from this mine in

1906, It was hauled by wagon to Thayer, a distance of one mile. (B.—1g10.)
12, RIDINGTON BANK.

Owmned by A. Blain Ridington.
N. W. 4, Séc. 32, T. 24 N., R. 4 .

This prospect, located two miles west of Alton, consists of an outcrop of
limonite covering an area 200 yards long by 1oo yards-wide, 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 lenses of ocherous limonite, enclosed by a thin coating of chalcedony,
which, on weathering, imparts a honeycombed appearance to the ore.

Koshkonong, located 14 miles to the southwest, is the nearest shipping
point. (B.—1910.)

13. SIMPSON BANK.

wned by S. M. Simpson.
N.W. %, Sec. 3, T.2¢ N, R. 4 V.

This prospect, located five miles north of Alton, consists of an outcrop of
secondary limonite covering an area 200 yards long by so0 vards 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 bhoulder and pipe limonite, the former predominating. The massive ore is
porous and contains some fragmental chert; the pipe ore is free from silicious

impurities.

Koshkonong, located 18 miles to the southwest, is the nearest shipping
point, (B.—1910.)
4. SIMPSON LAND.

Owned by L. TW. Simpson,
W. 3%, 5. E ¥, Sec.23, T. 24 N, R. 4 W.

This prospect, located 224 miles northeast of Alton, consists of an outcrop of
brown ore which covers an area 50 vards long by 30 vards wide on the pomnt 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 outerop. The latter occurs as single pipes or clustered in boulder
form, in which case the pipes are generally attached to a slab or layer of massive
ore. The ore is free from chert and sand.

Thayer, located 17 miles to the southwest, is the nearest shipping point.

(B.—1g10.}

oy
i

ST. JOE MINE.
Owned by St. Joe Lead Company, Bonneterre, Mo.

S W, 4, 8. W. 3%, Sec. 22
‘ 1 T. 22N, R 5.
N. W. v, N. W. 4, Sec. 27 J

This property, located two miles northeast of Thayer, bears two outcrops of
brown ore, 250 yards apart. The southern outerop covers an area 170 vards long
by 130 yvards wide on the south face of a secondary ridge. It has been developed
by three shallow cuts and one 18 foot pit, all of which encountered fragments of
ore embedded in cherty red clay, The 18 foot pit bottomed in cotton rock of the
Jefferson City formation.

The northern outerop, covering an area of about one acre on the crest of a
ridge, has not been developed.

The ore, at both outcrops, consists of boulders and fragments of somewhat
cherty, secondary limonite having a porous structure. The smaller fragments can
be recovered only by washing,

Several car loads of surface ore are reported to have been shipped from
this nroperty. (b —I1p10.)

5 THAYER BANK.

Qwned by the Bank of Thayer.
N.W. i, § W. vy, Sec. 34, T. 24 N, R, 4 W.

This prosperst, I cated at Alton, consists of an outerop of brown ore covering
an area of one dcrc vn the south slope of a hill,  Although the surface exposure
of ore is very gooid, & ¢ foot pit showed very little ore and bottomed in cotton
rock.

The ore is secondary ihmonite and occurs for the most part as small fragments,
with only a few massive boulders which are composed of an aggregate of rough
pipes. The ore contains little ui no chert.

Thayer, 14 miles to the southwes . is the nearest shipping point, {B—1910.)

17. WARD LAND,

Owned by W. M. Ward.
S W%, 8. W. Y, Sec. .~ T.2¢0 W.,R. ¢4 W.

This prospect, locatzd four miles nortleast of Alton, consists of an outerop
of limonite, covering an area of about one acre, on the north slope of a ridge. No
development work has heen done,

The ore is slightly porous, secondary limonite which is someuhat sandy and

contains fragmental chert.
Thayer, 19 miles to the southwest, is the nearest shipping point. (B.—1910.)
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18, WHITTEN LAND.

Owied by Drew Whitten, Alton, Mo,
N.W. ¥, N. W. 14, Sec. 19, T. 24 N, R, 3 .

This prospect, located four miles northeast of Alton, consists 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 outecrop is restricted on the
cast by boulders of chert, immediately south of which ore is exposed in a solid
ledge for a distance of 50 vards 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, contfains
considerable porous, vellow ochre,

Thayer, 18 miles to the southwest, is the nearest shipping point. (B —1910.)

10. WILKERSON LAND.

Owned by W. B, Wilkerson.
N, W. Y, N. W.33, Sec. 3, T. 23 N, R. 6 W.

This prospect, located 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 boulders of ore scattered over the surface mear the
head of several small ravines. The adjoining hill slopes are thickly strewn with
fragments of chert and quartzitic sandstone. No developments have been made.

The ore is secondary limonite and contains some fragmental chert. In
texture it varies from compact to slightly porous, the former having a dark
brown color and the latter a vellow, due to the presence of ocherous limonite.

(B.—1010.)

20, WINNER BANK.

Ozned by Albert Winner,
N. W. %, N. W. Y, Sec. 1, T. 23 N R. 6 W.

This prospect, Iocated seven miles northeast of Koshkonong, consisis of an
outerop of brown ore in the form of boulders and fragments thickly strewn
over the surface of an area of abouf ten acres. Developments consist of one
test pit, the dump of which shows boulders and small fragments of ore embedded
in clay.

The ore is a dense to slightly porous, secondary limonite, which, with the
exception of occasional seams of secondary quartz, is comparatively free from
silicious materials. (B.—1910.)

PRIMARY LIMONITE.
21, RUSSELL BANK.
Owwned by J. Russell, Alton, Mo.
S.E. %, Sec. 36, T.25 N, R. 6 W,

This prospect, located 1% miles west of Thomasville, consists of an outcrop
of brown ore which covers an area of about two acres, situated on the crest and
cast slope of a high, secondary ridge. Developments consist of two 10 foot pits,
sunk 50 feet apart, both of which disclose a bed of solid ore.

The ore is a cellular, primary limonite, containing chalky, decomposed chert,

Thayer, located 14 miles to the southwest, is the nearest shipping point.

(B.—1g10.)
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OREGON COUNTY.

SECONDARY LIMONITE.

No. Name of Mine or Owner. Twp.N.. R. Sec. Fractional.
1 Boyd, T: ¥ Land oo ooionumns 22 5 W. 29 N.W.iL, N.W. L.
2 Brocius, S. T.,,Land............. 24 3 W. 20
3 Burgesser Mine................. 24 2 W. 28 N. W. 1.

4 Heiskell, Wade, Land . .. ..... ... 23 4 W. 4 S W.LS E4
5 Huff, L.5,Bank............... 22 6 W. 18 5.E L, N.E.:
6 Moser, Georgia, Land. .......... 24 4W. 36 N.W. 4, N.E. §.
1 V.1
7 Mt. Nebo Bank................ 23 3W. {1‘?.' ?VEIL‘:SN“{\}
8 ‘Murray Land ...oumimmevae o 22 5 W. 33 N.E. 3, S0W. i
9 Norman and Martin Bank. ...... 23 4 W. 16 S.W.L, N.E. %

100 'OM; J- BiyBankoo s s 25 6 W. 25 N.W. L, N.W.

11 Ragan, T. B, MIme, ..oooespmins 22 5W. 33 N.E. 3L, N.W. L.

12 Ridington, A.B., Bank...... ... 24 4W. 32 N. W. %

13 Simpson, 5. M., Bank........... 24 4 W. 4 N. W. 4.

14 Simpson, L. W., Land........ ... 24 4 W. 23 W.3,S.E. 1,

- J 1

15 Be Ton MBE. ... 11 e oo 22 5W. {ég ;_‘&;_25&}‘\&31

16 Thayer Bankooooammiion s aiis 24 4 W. 34 N.W. 1.5 W. 1

17 Ward, W. M, Land...ooonnein s 24 4 W. 12 S 3, 5. W. L

18  Whitten, Drew, Land. . .. ... .. 24 3 W. 19 N.W. i N.W. 1

19 Wilkerson, W. B.,, Land . .. ... ... 23 6W. 34 N.W. §, N.W. L.

20 Winner, Albert, Bank. . ......... 23 6'W. 1 N.W. L, N.W. L.

PRIMARY LIMONITE.
21 Russell, J., Bank................ 25 6 W, 36 S E. 3.
REPORTED OCCURRENCES.
Owner unknown. . .............. 22 3W., 2
L ¥ saeseEssTassre 22 6 W, 30
H B e A A 23 6 W. 23
H i B oY 2 v R 24 4 W. 31 N. W. 4
H B mansmswssm s 24 4 W. 32 S.E. 1
" W e mesem 24 5W. 22
H N T r T T T 24 6 W. 1 N.E:-%.
= T 24 GW, 12
o B gnaeee 24 6 W. 23
" ' mrmmmvausaiaee 24 6 W. 35 N. W. 1.
H # oo Miesspispman s 25 6 W. 8
. ¥ ewmssmeEIaEas 25 6 W. 23

“ " 25 6 W. 35 N.E. 2.
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OSAGE COUNTY.

REPORTED OCCURRENCES.

Sec. 4 & 5, T, 41 N, R, 7 V.
See, 17, T. 41 N, R. 1r .

Sec. 20, T. 42 N, R. 11 W.
Sec. 33, T. 43 N, R. 7 W.
S E. W, Sec. 34, T. 43 N, R. 7 W.
Sec. 7, T. 43 N, R. 8§ W.
Sec. 34, T:. 43 N, R. & V.
Sec. 12, T. 43 N.,, R. 9 W.
Sec. 15, T. 44 N., R. 7 W.

OZARK COUNTY.

The known iron ore deposits of this ecounty consist exclusively of
secondary limonite which oceurs in both the boulder and pipe form.
The deposits are confined to the residuum overlying Jefferson City and
Roubidoux formations, which comprise the major portion of the sur-
face rocks. These formations outerop abundantly along the stream
courses, indicating that the residunm is thin and that the ore deposits
are correspondingly shallow. Very little or no development work has
been done and no ore has been shipped. The known deposits are remote
from railroad fransportation and the chances for an early development
of the iron resources of the county are very poor.

SECONDARY LIMONITE.

I. BRADLEY LAND.

N.E. W, N.W. ¥, Sec. 5, T.23N., R. 16 W.

This property, located 17 miles south of Ava, has been prospected by two
test pits sunk on the east slope of a ridge. The pits, which have 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 limonite showing pseudomorphs of marcasite. Tt is
somewhat silicious due to the presence of occasional fragments of flint and crystals
of secondary quartz. (H.—1010.)

2, BUTTROM LAND NO. 1.

Owned by Freeman Buttrom.
S.E. %, Sec.o, T.21 N, R. 11 W,

This prospect, located 2 miles southwest of Bakersfield, consists of an outerop
of secondary limonite covering 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. BUTTROM LAND NO. 2.
Owned by Freeman Buttrom.
N, W. x4, Sec.0, T. 21 N., R. 11 .

This prospect, located two miles southwest of Bakersfield, consists of an
outerop of secondary limonite in the form of a three foot ledge near the crest of
a steep slope. Boulders of ore occur upon the slope below the ledge. A 12 foot
pit, sunk immediately below the outcrop, encountered ferruginous sandstone and
some very cherty limonite. The ore in the ledge is also very cherty.

West Plains, zo miles to the northeast, is the nearest shipping point. (B.—1010.)

4 CHILTON LAND.
Cuwmed by Henpy Chilton,
S.W. 1, Sec.o, T 2r N R, 11 1.

This prospect, located two miles southwest of Bakersfield, consists of an
outcrop of secondary lmonite covering an area of three acres on the southwest
slope of a ridge. No development work has been done. -

The ore occurs chiefly in boulder form and contains no visible sand or chert.

West Plains, thirty miles to the northeast, is the nearest shipping point.
(B—1g10.)

5. COBB (H. C.) LAND.
N. W. 14, Sec. 23, T. 23 N, R. 12 I},

This deposit of limonite is found on the slope of a low hill and in a small
ravine. The ore is in the form of rough Doulder-like masses and fragments.
Such ore-masses are found covering an area nearly an acre in extent. Within
this area and on adjoining portions of this slope, chert fragments oceur, The
general quality of the ore iz good, though a few of the fragments show some chert
particles, This is about thirty miles distant from the Gulf Ry. (L.—1892.)

6. COLLINS (LOWELL) LAND.
Sec. 30, T. 24 N., R. 11 W.

Limonite occurs here on the slope of a hill in the form of a few scattered
boulders on the surface. Within this area a hole two feet deep was dug, from
which lumps of ore were removed, and at the bottom an almost solid deposit was
exposed. The ore in the pit is of the species limonite and turgite. Some chert
fragments are disseminated with the surface ore. This deposit is about the same
distance as the last from the same railroad. (L.—1802.)

o GARRETT BANK.
S.E ¥, 5. E. 14, Sec. 14, T. 22 N.,, R. 12 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 have been sunk upon the hillside, The one near the crest
shows cansiderable good ore; the second opening encountered only fragments of
limonite 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 proportion of the ore can be recovered only by washing.

West Plains, located 32 miles to the northeast, is the nearest shipping point.

(B.—1910.)
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8. GLAZIER BANK.

Owned by L. E. Glazier,
5. E Yy, Sec. 1, T.20 N, R. 1t W,

This property, located one mile east of Bakersfield, is marked by a strong
outcrop of secondary limonite covering an area 16 vards wide by 150 yards long,
situated on the crest of a ridge. Developments consist of two zo foot shafts which
show fragments of ore embedded in clay throughout their depth. One of these is
situated on the crest of the ridge, the other 130 feet west of the first and at a
slightly lower elevation.

The ore is somewhat silicious due to inclusions of fragments of partly de-
composed chert. Much of the ore occurs as small fragments and can c';nIy be
recovered by washing. This deposit is in the residual material overlying the
Jefferson City formation.

West Plains, 28 miles to the northeast, is the nearest shipping point. (B.—1g10.)

9. GLAZIER LAND.

wned by L. E. Glasier,
§. W4, See. 1, T. 21 N, R 11T,

This prospect, located half a mile east of Bakersfield, consists of an outerop
of secondary limonite covering an area 540 feet long by 3go feet wide, on the
crest of the same ridge as the Glazier Bank. No developments have been made.

The ore occurs as fragments and small boulders, the maximum diameter of
which is about six inches. The larger boulders show many sulphide pseudomorphs
and enclose oecasional fragments of chert,

West Plainsg, 28 miles to the northeast, is the nearest shipping point, (B.—1g10.)

10. JAMES (WM.) LAND.
Secs. 27 and 34, T. 24 N, R. 11 W.

Limonite occurs in several localities in these sections, extending 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
oradual slopes, though some do oceur on steeper slopes. At one place scattered
fragments are seen which extend from the gradual slope at the base nearly to
the point of the spur. The ore is non-silicious and the fragments are mingled
with loose chert. This loeality is about twenty-five miles from West Plains.

(L—1802 )
11. LAMB (JOHN) LAND.
Sec. 25, T. 23 N, R. 12 W.

Limonite is found here on a moderate slope, covering an area one hundred
and twenty-five vards long and thirty vards wide. The upper limit is quite near
the summit of the hill. The portion of the area ncarest the summit of the hill
is made up almost wholly of small boulders 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. & M. Ry. (L.—1892.)
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12, LUNA (RICHARD) LAND.
Sec. 21, T. 24 N, R, 12 W.

A limonite 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 are 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.—1802.)

13. ' MAHAN LAND.

N. ¥, Sec. 1, T, 23 N.,, R. 12 . and
S. 14, Sec. 36, T. 23 N.,, R, 12 .

Limonite is found here in three localities, each area being about thirty yards
square. The first is near the summit of the hill. Here the ore boulders and
fragments bear grains of sand and small particles or spalls of chert, mingled
with them. About seventy-five 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-five miles from the K. C, Ft. S. &
M, Ry. (L.—1892.)

L4 MARTIN (ANDREW) LAND.

Sec. 1, T, 23 N., R. 12 W.

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
arca, ten wvards square, covered with limonite boulders and fragments. The
greater portion of the ore is non-siliceous, though some pieces are seen to contain
small particles of chert. Bedded limestone is outcropping just beneath the area.
About one-third of a mile from 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 and fragments of good, non-siliceous limonite, Within
this area are found a few fragments of chert and “cotton rock.” Again, abont
one hundred yards westward, on a low, rather flat slope, are found masses of
limonite scattered over several square vards. At this locality limestone is again
exposed. These deposits are about twenty-five miles distant from the K. C,
Ft. 5. & M. Ry. (L.—1802.)

15. MATTNEY (JAMES) LAND.

Sec.6, T. 23 N, R. 11 W.

Limonite is found here on the slope of the hill 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. Much 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.—1892.)

16. MORE LAND.

Sec. 35, T.23 N, R. 11 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



OZARK COUNTY. 285

Fork of White river. The boulders and fragments are strewn over about one
acre. Some of these Loulders occur in masses forming a reef-like deposit; others
are smaller and more scattered. Large and small white chert boulders occur
mingled with and above the ore boulders. This locality is about thirty-five miles

distant from the K. C, Ft. S. & M. Ry. (L.—18g2.)
7 NEWTON MINING COMPANY LAND.

N.E Y, N W.%, Sec. 17, T. 24 N, R. 15 .

This prospect, located 20 miles south of Ava, 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. Jefferson City
dolomite outcrops on the hill side at an elevation slightly above that of the ore,
indicating that the residuum is thin,

The ore is a compact limonite showing pseudomorphs after marcasite. It is
slightly silicious, due to the presence of small lenses of milky white quartz and
occasional fragments of chert. (H.—1910.)

18, OWENS (JOSEPH) LAND.
Sec. 6, T. 23 N.,, R. 11 W.

Here, on the southern slope of a broad hill, limonite occurs in fragments and
small boulders, covering an area an acre or 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, & M. R. R (L.—1802.)

0. PENNSYLVANTIA LAND.

E W, Lot 2, N. V. 14, Sec. 5, 7. 24 N., R. 16 T¥.

This prospect, located 15 miles southwest of Ava, consists of an outcrop of
secondary limonite covering an area 275 feet wide by 375 feet long on the east
bank of a small stream. Within 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. No developments have been made.

5 (H—1910.)

20, PETECOCK LAND,
N. W. %, Sec. 36, T. 24 N., R. 12 W.

Limonite occurs here in two localities on the point of one and near the point
of another short hill. These localities are only a few vards across, about onc-
eighth of a mile apart and separated only by a slight depression. It is reported
that fragments of ore could be seen in the now cultivated field hetween the two
areas. The ore in the eastern area is somewhat siliceous, more so than that in
the western area. These localities are about twentv-five miles from the K. C,
Ft. 8. & M. Ry. (L. —18g2z.)
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21, PRATT (WALLACE) LAND.
Sec. 17, T. 24 N, R. 11 W.

Only a few fragments and boulders of limonite are found here on a gradual
hill slope. Some excavating has been done and a deposit of iron was met with
at a depth of from four to nine feet under the surface. The surface material,
such as clay, chert and soil, has been removed from over the ore and has exposed
the deposit, which shows an almost solid body for ten yards or more. No work
has been done to prove the thickness of the deposit, but several slabs of ore which
were taken out show the thicknesses of the individual layers to range from three
to six inches, Other, more massive pleces were also obtained. The general mass
shows little or no silica and, on the whole, the ore is of very fair quality This
deposit is about twenty-six miles from the K. C, Ft. S. & M. Ry. (L.—18g2.)

22. PRICE LAND.

wned by T. L. Price.
N, W. v, Sec.0, T. 22 N, R. 11 .

This prospect, located three miles west of Wetherill, consists of an outcrop
covering an area of two acres on the northeast slope of a ridge. A shallow pit
shows fragments of ore embedded in red, sandy clay. The ore is slightly porons
and contains practically no chert or sand.

West Plains, 28 miles to the northeast, is the nearest shipping point. (B.—i010.)

23. SOUTH MISSOURI LAND COMPANY LAND NO. 1.
Sec.20, T. 24 N., R. rr V.

Here we have hut slight surface indications of iron ore, in the form of small
iragments scattered over the ground, Two shafts seven feet deep were sunk
about one-half of a mile apart on a rather flat top of a ridge, next to Big North
Fork or White river.

In the easternmost shaft, where only chert chips and soil might be seen on
the surface, small boulders of good ore were met with from near the top to the
bottom. This shaft was near the brink of the hill. At the other shaft, sixteen
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 bluf-
like side next to the Big North Fork of the White river, shows stratified lime-
stone and sandstone, This locality is 30 miles or so from the K. C, Ft. 5.
& M. R'y.

(L—1802.)

24, SOUTH MISSOURI LAND COMPANY LAND NO. 2.
Sec. 34, T. 24 N. R. 11 W.

Limonite is 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 two 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. Underneath this deposit the ore proves to be maore
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iree from insoluble material. Scattered chert fragments are seen on the surface.
This deposit 1= about thirty-miles from the K. C., Ft. 8. & M. Ry. (L.—1802.)

23. STEEL BANK.

Owned by Wm. Steel.
E 14 S. W, 14, Sec. 3, T. 21 N, R, 1r W.

This bank, located one mile southwest of Bakersfield, is sitvated on the east
side, and near the crest, of a high hill. The outcrop, consisting of boulders and
fragments of secondary limonite, covers an area 210 feet long by 120 feet wide.
Developments consist of four pits, the deepest of which was 40 feet. The dumps
indicate that each pit encountered boulder ore and chert for a few feet beneath
the surface and bottomed in cotten rock of the Jefferson City formation.

The ore shows abundant sulphide pseudomorphs and varies in structure from
dense to slightly porous. The larger boulders contain numerous lenses of ochre.

West Plains, thirty miles to the northeast, is the nearest shipping point.

(B.—1010.)

26, TANNER LAND.

Sec. 34, T. 24 N, R. 12 V.

Limonite oceurs here in widely scattered fragments and boulders on a steep
slope covering an arca seventy-five vards long and about ten vards wide. The
quality of the ore is very fair. Much chert, in fragments and in larger rough
masses, is found within the area and over the hill. This locality is about twenty-

cight miles distant from the K. C.. Ft. S. & M. Ry. (L—182)
27. WARREN (JUDGE PINKNEY) LAND.

Sec. 36, T, 24 N., R. 12 .

Limonite is found here again in the form of large and small fragments in
scattered deposits over four or five acres, usunally on the slope. The quality of
the ore is good. The fragments of ore are mingled with fragments of white
chert. The surface exposure in one of the deposits within this large area is more
than one acre in extent. This deposit is between thirty and thirty-five miles distant
from the K. C, Ft. S, & M. Ry. (L.—18p2.)

22 WELLS LAND.

See. 5., T. 23 N, R.ir W.
Massive limonite is found here on a cherty slope in the shape of large boulders
and chips, covering an area twenty yards long and fifteen vards wide. The ore

is hard and guite or nearly as pure. This locality is about thirty-three miles from
the K. C, Ft. §. & M. Ry. (L—180pz.)

REPORTED OCCURRENCES.

Seec. 16, T. 22 N, R. 11 W.
See, 17, T. 22 N, R. 11 W.
Sec. 8 T. 22 N,, R. 12 W.
S. E. 14, Sec. 36, T. 22 N., R. 12 W.
See. 2, T. 22 N, R. 13 W.
Sec. 34, T. 22 N, R. 15 W.
Sec. 23, T, 23 N, R. 12 W.
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Sec. 20, T. 23 N, R. 12 W,
Sec. 3, T. 23 N, R. 13 W.
Sec. 4, T. 23 N., R. 13 .
Sec. 7, T. 23 N, R. 13 W.
Sec. 2, T. 23 N, R. 14 IV,
Sec. 12, T. 24 N., R. 11 ¥,
Sec. 32, T. 24 N, R. 11 V.
Sec. 33, T. 24 N, R. 1r W,
Sec., 35, T. 24 N., R. 11 .
Sec. 25, T. 24 N, R. 13 W.
Sec. 35, T. 24 N, R, 13 W,

PERRY COUNTY.
PRIMARY LIMONITE.

0 GERLER BANK.

Owned by Frederile Gerler, Altenburg, Mo.
N.W.%,S W.y, Sec. 1, T. 33 N., R. 13 E.

This bank is located 274 miles west of Gerler and half a mile north of Apple
creek, Tt is situated about zo feet helow the crest of the southeast slope of a
Ligh hill which is thickly chert covered, .

Developments, made during the early 7o's, consist of two openings both of
which are now partly filled. The larger opening consists of a long, shallow cut
from the face of which a 2o foot drift was driven into the hill. The outer portion
of this drift has recently caved exposing a face of 20 feet of soft, ocherous clay,
intermixed with layers of hard and decomposed chert. The lower half of the
face shows nodules and irregular masses of limonite. The upper half of the face
shows very little or no ore.

The ore is a primary limonite of a dense, even texture and a uniform dark,
seal brown color. Tt is hard and silicious, from the presence of minute, irregular
grains of quartz, and often encloses an irregular core of unreplaced decomposed
chert. In most cases the boulders have the same exterior outlines and structures
of the original chert nodules. The evidence of chert replacement 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 48090% iron,
21.62% silica, 0.183% Phos., 0.018% Sul, 0.40% combined water, and 0,63%
moisture,

Eighty feet below the cut is an outcrop of shelly, fossiliferous limestone, of
probable Trenton age. (C—1010.)

REPORTED OCCURRENCES.

§.%, Sec. 6, T. 33 N, R. 114 E.
See. 36, T, 34 N, R. 13 E.
Sec, 19, T. 3¢ 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 oceurring 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 Meramee
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.

3 AFRICAN MINE.

Owned by Edw. Campbell.
S.E 14,8¢c.22, T.30 N, R. 6 I7V.

This mine, located one mile southwest of Winkler, is situated on the east
"bank of a small stream. The principal workings consist of a circular pit having a

diameter of 60 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-
cast. 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 1838 by the Missouri Iron Company when,
according to Nason, it produced 1,658 tons of ore. The property deserves systematic
prospecting. (H.—r1010.)

& BEAVER CREEK MINE.

Owned by Samuel Massev and Thowas James.
S. 14, See. 33, 7. 37 N, R. 8§ V.

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 fect 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 interstratified clay and chert, are now badly caved.

The ore consisted of soft, red hematite with which occurred small guantities
of specular ore and limonite. According to Nason, about 40,000 tons of ore were
produced prior to 18gz. (W. L.—1910.)

G—19
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3. BRADY MINE.

Owmed by P, G. Will, Winkler, Mo.
S.W. Y, Sec. 27, T. 36 N., R. 6 V.

This mine, located one mile west of Clinton switch, is situated on the south
face of a gentle slope, It occurs in the Roubidoux formation, a sandstone member
of which outcrops 100 vards to the south. The principal workings consist of a
pit zoo 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.
N.E. Y,S. W.1%,Sec.20,T. 37 N, R. & W.

This mine, located four miles southwest of Rolla, and about 1000 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 presence
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 3z feet of sulphide,
The following are records of two holes drilled within the limits of the old pit:
(These holes are 35 feet apart.)

HOLE NO. 1.
Feet, Inches.

9 0 Wash, consisting of clay and sand.
3 0 Hard, low-grade, red hematite.
2 (1] Marcasite.
1 i} Low-grade, hard red hematite.
32 6 Marcasite.
2 6 Clay, gray to white, containing crystals of pyrite.

HOLE NO. 2,
Feet, Inches.

6 0 Wash, sandy clay.
22 0 Marcasite,
Bottomed on hard marcasite.

;. BURNS MINE.

Sec. 34, T. 36 N, R. 6 I,

This mine, located 212 miles southwest of Winkler, 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

(C.—1010)
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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 are found lying
on the surface and both blue and red ore were taken from the cut. The walls of
the mine are washed 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 vellow ocher with a small amount of limonite is also found in this
mine. (L.—18¢g2.)

7. CLINTON MINE.

Owmed by D. H. Smith.
S W. %, S8 W. 14, 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 zoo feet long, 100 feet
wide, and about so feet deep. The east and north walls consist of massive
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 22000 tons of ore. It is apparently
exhausted. (H.—1910.)

8 COOPER MINE.

Owned by Terry Cooper, De Camp, Mo.
S E Y, N.W. v, 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 St. Louis Blast Furnace
Company, it was operated in 1908, producing 78 tons of ore. The ore is red
hematite, shipments of which showed an analysis of 54.84% iron, 8.05% silica,
0.101% Phos., and 11% moisture.

0. DeCAMP MINE. i

Owned by Sligo Furnace Company, St. Lowis, Mo.
S.W. ¥, N.E. 14, Sec, 32, T. 37 N., R. 6 WW.

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 sunk. 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. Tt 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 280 feet and its average thickness
is about 1o feet. It lies at a depth of Bo to g3 feet below the surface and dips
5 to 10 degrees in a westerly direction. The eastern wall of the mine is not exposed
but 1s 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. Within the
main ore body are several lenses of decomposed and hard chert. One of these
was fully 100 feet long and from 2 to 3 feet thick. Filling joints and crevices in
the ore, there is also considerable red clay which is very fine grained, free from
grit, and shows well developed slickensides.

The 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 limonite.
It has a roughly stratified structure and wherever exposed was observed to dip
in the same direction as the ore.

Shaft No. 1 is g5 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. The lower 15 feet was sunk
through a massive vellow to rusty brown sandstone. A zo-foot drift 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 important 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 are patches of soft yellow ocher which show direct
alteration from the sulphide of iron. The hard blue ore is chiefly coarse grained
and contains small cavities lined with specular hematite and crystalline quartz
although some of it is exceedingly fine grained and dense, breaking with a conchoidal
fracture. The coarser grained wvariety frequently exhibits many sulphide pseudo-
morphs. The ore oceurring near the bottom and margins of the ore body often
contains small quantities of carbonate of copper. Doulders 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
copper 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 following are
analyses of recent shipments. Nos. 1 to 7, inclusive, were made by the Slizo
TFurnace Company and Nos. g to 13, inclusive, were made by the St. Louis Blast
Furnace Company. Analyses Nos. 8 and 14 are averages of Nos. 1 to 7, inclusive,
and Nos. 8 to 13, inclusive, respectively:

| Alu- | | Mois-
Number, Iron. Silica, | Sulphur, Phos. Mn. mina. | CaCO;. ture.
N P L 54.60 7.15 HDE2 lossngs 1:15 9.25 12.10
D R 56,00 B.700 [ 0000 Lo v 0.67 | 12.79 5.74
3 57.00 L0 | 0:04Y {essersna| il 0.88 9.55 7.58
T R b HE .40 6. 95 L4 [0 3 . b AR [ Secier ey i 0.56 5,25 7.42
B 59,60 Bi68 | 02014 {5iaamaval s omn g 0.50 8.03 5.56
B o 55.80 | 1175 | 0.000 |........| co0usn. [ 1az 2,44 4,02
Fob mica b b 58 .60 8.45° 0.000 |..... S ', SO ——— 1.13 2.44 10.82
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10. HORSE HOLLOW BANK.

Owmned by Chas. Hoffman.
N.W. 14, Sec. 1, T. 35 N, R. o W.

This mine, located ten miles south of Newburg, is situated in a small ravine
on the east side of Horse Hollow. It occurs at one end of a very small, elongated
sink structure in the Roubidoux formation. The outerop is small. Developments
consist of a cut 30 feet long and 20 feet deep, and several shallow test pits.

The ore consists of red and specular hematites. An analysis of the former
showed 53.73% iron and 0.032% Phos. No shipments have been made. (W, L.—1g10)

th HUDGEONS MINE.

Owned by B, W, Hudgeons.
N.W. 14, Sec. 35, T. 37 N, R. 8 W.
This mine, located 374 miles southeast of Newburg, is situated on a point at
the junction of Little Piney river and Treable creck. Developments congist 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 Leen taken. The ore is slightly silicious.
Apparently no shipments have been made. The property has not been thoroughly
prospected., (W. L—1010.)

12, HYER MINE.

Qwuned by John Hyer.
Sec. 26, T. 36 N., R. 7 W.

This mine, located six miles west of the Winkler switch, produced 1,200 tons
of ore prior to 18g2. Tt was not visited and its present condition is not known.

13. KELLY MINE NO. 1.
E. 1%, Sec. 18, T. 36 N, R. 8 V.

This mine is situated near the summit of a hill. The bank resembles the
Thornton bank, but seems to bs 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, irregularly mixed and free from chert. (S.—1872.)

According to Nason, this mine produced 3000 tons of ore prior to 18g2. No
recent developments have been made.

14. KELLY MINE NO. 2.
N.. E: ¥, Sec. 21, T 37° N, R.& W.

Here two apenings 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 ferruginous sandstone dipping southeastward
and below this an irregular mass of soft hematite, red and brown, containing
thin veins and small pockets filled with crystalline carbonates of iron. These car-
honates are also found as cement of hroken 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, (5.—1872)

According to Nason, this mine produced 1,070 tons of ore prior to 18g2.

No recent developments have been made.

15. KELLY MINE NO. 3.

S.W. %, Sec. 6, T. 36 N, R. 6 V.

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 hody and
the mine was apparently opened with the expectation of developing a commercial
body of copper ore.

16. LAMB MINE.

Ownted by John Lamb,
N.W. 1y, Ser:l. 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 4o 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 outecrop 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 east 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.—1910.)

17. LENOX MINE.

Owmned by St. Louts and San Francisco R'y.
Sec. 36, T, 37, R. 7 W.

This mine, located 214 miles west of DeCamp, produced 720 tons of ore prior
to 1892, The property was not visited and its present condition is not known,

18, MERAMEC MINE.

Owned by Thomas James, and Samuel Massey.
N.W.14, Sec. 1, T. 37 N, R. 6 1.
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 4o 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 60.70% iron, 0.78% silica, 0.051% Phos, 0.126% Sul, and
0.009% Mn.

This mine was operated intermittently from 1826 to 1801, producing a total
of about 375,000 tons of ore.

10. MOSELLE MINE NO. 1.

Owned by J. Williams.
S.E. 1Y, Sec. 26, T. 36 N, R. 8 W.

This mine, located 10 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 535.21% iron and 0.074% Phos. The mine was
worked in 1880, producing several hundred tons of ore.

20. MOSELLE AND JAMES MINE.
S. 14, S E. %, Sec. 20, 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
Magnesian 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. Louis and San Francisco R'y.
N.W. %, N. E. 14, Sec. 20, T. 36 N, R. § 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, go 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 the 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.—1010.)
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22, OZARK MINE.

Owned by Edw. Pooley.
N.W. Y, 8ec.3T.35 N, R. o W.
This mine is located nine miles south of Newburg. Developments consist of
a small open pit which 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 1880 and subsequently
produced a small amount of ore,

23. REED MINE.

Owmed by H. C. L. Scheer.
N. W. 14, N. W. 14, Sec. 31, T. 3 N, R. 6 V.

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 160 feet long, go feet wide, and about 30 feet deep. A portion of the 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 shaifts, 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, 1s reported to have penetrated ore to a depth of 40 or 5o feet.

The ore consists of red and specular hematites containing locally thin seams of
copper carbonate,

24. SANTEE AND CLARK MINE.

QOwned by Samuel Massey and Thomas JTames.
S.W. Y, 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.)

23. SEE BANK.
Owned by Michael Maxwell.
S. E. Y, Sec. 36, T. 36 N, R. 8 .

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.—1010.)

26, SMITH MINE.

Owned by P, G. Will.
S. 15, 8. W. 14, Sec. 27, T. 36 N., R. 6 7.
This mine, located 174 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, 7o feet wide and 20 feet deep, A shallow cut, about 60 feet
long, connects the two at their mouths. The walls of the cuts are covered with
detritus or expose massive beds of chert. There is no rim-rock, although hori-
zontal ledges of Roubidoux sandstone outcrop a few rods east 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 1880, after producing about 6,000 tons. The
deposit is thought to be exhausted. (H.—1010.)

27. SOUTH MOUNTAIN MINE,

Sec.23, T.38 N, R. 6 W.

This mine, located 34 miles east of St. James, produced 8oo tons of ore prior
to 18¢gz. This property was not visited and the present condition of the mine is
not known.

28. STIMSON MINE,

wned by R. S. Shoematie.
S.W.Y, Sec. 10, T. 36 N, R. 6 W.

This mine, located two miles northwest 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 g3 feet.

One-hundred yards north of the main workings a small cut has been driven
40 feet into the hill. The face consists chiefly of chert cemented with specular
ore and limonite.

The 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 54.00% iron and 0.017% Phos.

The mine has not been operated since 1880 up to which time it produced
5845 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.)

|

20. STRAWHUN BANK,

Owmed by I. Strawhun.
N.W. %, 8ec. 2, T.37 NoR. 9o W.

This bank, located four miles north of Newburg, is situated in a small ravine
tributary to Tick creek. Developments consist of several small pits, having a
maximum depth of six feet. They encountered red and specular hematites with a
small amount of limonite,

This deposit is situated in the upper part of the Roubidoux formation. No
sink structures are observable in the immediate vicinity and the extent of the
deposit can be determined only by systematic prospecting. (W.L.—1g10.)
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30. TAYLOR'S ROLLA MINE.

S. W. Y, Sec. 15, 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 1802, Its present state of
development is not known.

3L 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. Tt is soft red, with small pieces of hard specular ore. No
Jarge boulders have as yet been found. (5.—1872.)

This mine produced 2,300 tons of ore prior to 1892 Its present state of
development is not knowmn.

32. WILLIFORD MINE.

Sec. 36, T. 37 N.,, R. 6 T.

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 cut 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, dyg 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
long since been abandoned. (L.—1802.)

33. WINKLER MINE.

Owned by T. L. Winkler.
S. %, Sec. 14, T. 36 N., R. 6 V.

This mine, located at Winkler P. O., 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 110 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
vards 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 z5 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 and specular hematites.
Analysis of shipments ran 34.01% iron, 12.32% silica, 0.0790% Phos.,’ 0.12% Mn.,,
and 5.00% moisture. (H.—1910 )

SECONDARY LIMONITE.

34. AGRICULTURAL COLLEGE LAND.

N.E.Y,N. E. v, 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 limonite 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.—1g10)

33 LITTLE PINEY BANK NO. 1.

S.E. 4,8 E. %, Sec.2, T.36 N, R.9 W,

This bank, located 414 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. (W.L.—1910)

t

36. LITTLE PINEY BANK NO. 2.

N.E. Y4 N.E 4, Sec. 11, T.36 N., R. o W.

This bank, located 414 miles southeast of Newburg, is situated in a small ravine
tributary to Little Piney river, No developments have been made.

The outcrop, which oceurs at the base of the Roubidoux formation, covers
an area about 4oo feet in diameter, within which is exposed numerous houlders
of ore and a ledge of limonite 8 feet long by three feet thick. The ore is of the
secondary type and contains a relatively small amount of chert.

This bank is located in an area which has been subjected to minor faulting.

(W. L —i1g10.)

37. OZARK BRANCH BANK,

N.E %, S W.Y, Sec. 16, T. 37 N, R. o W.

This bank, located two miles northwest of Newburg, is situated on the east
bank of Ozark Branch. No developments have been made. Tere, 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—r1010.)
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38. STRAHAN LAND.

Center Sec. 25, T. 38 N., R. o 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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HEMATITES OF THE FILLED SINKS.

Name of Mine or Owner. Twp. N. R. Sec.

African Mine......coovvvivinnann 36 6 W. 22
Beaver Creek Mine............. 37 8 W. 33
Brady Mine| ossaimmamossmig 36 6 W. 27
Buckland Mine........... TR 37 8W. 20
Burns Mine: ;s ivsinmvsoiniians 36 6 W. 34
Clark Mine.......... T 36 6 W. 23
Clinton Mine................... 36 6 W. 26
Cooper, Jerry, Mine............. 37 6 W. 17
DeCamp Mine. ................ 37 6 W. 32
Horse Hollow Bank............. 35 9W. 1
Hudgeons Mine................. 37 gW. 31
HyerMine.........covvunnnnss 36 TW. 26
Kelly Mine No. 1........o0v00s 36 8W. 18
Kelly Mine No. 2. .......covnnnn 37 8W. 21
Kelly Mine No. 3.......o e 36 6 W. [i]
Eamhal Joo Basil . oo oo e mwoms s 36 6 W. 35
| 553 T > 1L b T A 37 TW. 36
Meramec Mine: . o2 v civivvsiis a7 6 W. 1
Moselle Mine No. 1............. 36 SW. 26
Moselle and James Mine......... 38 6 W. 29
Moselle Mine No. 10............ 36 8 W. 20
Ozarle MINE: o5 ihisicnn sy Ueinaga 35 9W. 3
Reed Mine o soawnmuan cusesis 37 6 W. 31
Santee & Clark Mine............ 39 6 W. 33
See-Mine.: < usssvsia iy 36 8W. 36
S MINE: <o o6 mmis sammmmige:s 36 6W. 27
South Mountain Mine........... 38 6 W. 23
Stimson Mine. . ...covvivivain 36 6 W. 10
Strawhan Bank................. 37 9 W, 2
Tavlor's Rolla Mine............. 37 8 W. 15
Thornton-Dowling Mine......... 38 6 W. 33
Williford Mine.........iviiitnsn a7 6 W, 36
Winkler Mine. ...covcanaanviass 36 6 W. 14

SECONDARY LIMONITE.

Agricultural College Land........ 37 10W. 13
Little Piney No. 1............., 36 9 W. 2
Little Piney No. 2.ci i iouaaaua 36 9 W. 11
Ozark Branch. .. ............... 37 9 W. 16
StrabanLand o peiviassiimaasg 38 9 W, 25

REPORTED OCCURRENCES.

Chambers; L Accovaiiisiaiiie 36 6 W. 26
Grand Union Eand .o 37 6 W. 31
MecDole Land . .. ............... 37 6 W. 23
Ratlroad Land «oconmmsvniinaas 36 8 W. 4

Southgate Land................. 36 8W. 20

Fractional.
S.E. 1.
S. %
S.ELE
N.E.L, 5 W. %
S.W.1, 5 W. §
S.E. 3 N.W. }
S.W.3,N.E. }
N. W. 1,
N. W. 1.
E. }.
N.E. .
S.W.1%
N. W. 1.
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POLK COUNTY,

The iron deposits of this county consist exclusively of secondary
limonite which oceurs 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 outerops of red, ferrnginous sandstone
which is frequently mistaken for ore but is uniformly too silicious to be
utilized for blast furnace purposes.

SECONDARY LIMONITE.

1. AKARD LAND.

Owned by J. P, Akard, Fair Play, Mo.
S.W.14, 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 brown limonite, which contains no chert. Tt 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.—1g910.)}

Z HENNEY MINE.

Owned by C. Henney, Eudora, Mo.
N.W. 3, N. W. Y, 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 i1s 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,

1 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 1010 at which time gg tons of ore
were mined and shipped. Analyses of the ore shipped show an average of 53.75%
iron, 5.05 silica, 0.044% Phos,, 0.11% Mn., and 3.00% moisture. (H.—19710.)
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REPORTED OCCURRENCE.
S.E. 14, Sec. 27, T. 32 N, R. 24 W.

PULASKI COUNTY.

HEMATITES OF THE FILLED SINKS.
I SPECULAR BANK.

Sec. 31, T. 37 N, R. 12 W.

This bank, located about three miles southeast of Swedeborg, 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. %, Sec. 30, T. 36 N., R. 11 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. Exeept in the areas adjacent to the main
streams and those underlain by the pre-Cambrian rocks the residuum
ig fairly thick, outerops of the sedimentary rocks being few.

Up to Janunary 1, 1911, no shipments have been made from this
county and hut little development work has been done.

HEMATITES OF THE FILLED SINKS.
8 RED ORE BANK.

N. E. %, Sec. 20, T. 32 N, R. 2 W.

This bank, located 174 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.

27 BROOKS LAND.

Owned by W. M. Brooks, Centerville, Mo.
Lot2, Sec. 6, T. 3t N., R. 1 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 7o 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.—1g910.)

3. COLLINS LAND NO. 1.

Owned by E. Collins.
S W.v, S W.1, See. 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 7o vards 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. No chert or sand was observed associated with either form of
the ore. (B.—r1010.)

4. COLLINS LAND NO. 2.

Ouwned by E. Collins.
N.E 14, N.E 14, 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. Blocks 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.v%,S. E %, Sec.8 T.20 N, R. 1 E.

This prospect, located 134 miles north of Chitwood and 130 vards from the
Missouri Southern R'y., consists of two outcrops of brown ore, situated 1350 vards
apart near the west base of a hill. The larger of these is 100 vards long and 6o
vards 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 limonite and occasionally fragments of chert. (B.—1910.)
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6. ' EVANS LAND.

Owned by A. J. Evans, Ellington, Mo.
S.E. 14,8 W. 14, Sec. 8 T.20 N., R. 1 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 vards 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 limonite and includes both the massive and pipe varieties.
Miuch of it consists of brecciated chert cemented by limonite and is too silicious
to be of commercial value, (B.—1910.)

7. KIPP LAND.

S.E.3, N.E. 14, 8e.35 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 long by 30 yards wide on the south slope
of a secondary ridge. Within 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.—1g10.)

8. LACLEDE LUMBER COMPANY LAND.

Qwned by Laclede Lumber Co., Laclede, Mo,
Sec. 79, T: 30 N, R..2 E.

This prospect, located six miles northeast of Ellington, consists of an outerop
of brown ore in the form of boulders scattered over an area 1zo yards leng and
from 7o to 100 vards wide, on the crest of a ridge. Intermingled with the ore are
scattered boulders of sandstone and chert.

The ore is secondary limonite and is slightly silicious, due to inclusions of thin
seams and lenses of sand and occasionally fragments of partially decomposed
chert. (B.—r1010.)

0. MISSOURI LUMBER AND MINING COMPANY LAND NO. 1.
Owned by Missouri Lumber and Mining Co., Grandin, Mo.

S. ¥, Sec. 12, T. 29 N., R. r E.

This property, located five miles southeast of Ellington, bears an outcrop of
brown ore covering an area 4o 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. ¥4 of Sec. 12, is an outcrop of
ore 20 vards wide and 4o yards long. The 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 LUMBER AND MINING COMPANY LAND NO. 2

Owned by Missouri Lumber and Mining Co., Grandin, Mo.
S. %, Sec. 34, T.30 N, R. 1 E.

This property, located two miles east of Ellington, is characterized by three
outcrops of brown ore which are distributed for a quarter of a mile along a
southeast trending ridge. FEach 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.)

it SUTTON LAND.

Owned by J. L. Sutton, Ellington, Mo.
S.W. 4, Sec. 34, T.30 N, R. 1 IV,

This prospect, located two miles southwest of Bedwell, consists of an outerop
of brown ore in the form of boulders and fragments scattered over an area 50
yards long and 30 yards wide, on the southwest slope of a ridge.

The ore is a secondary limonite containing little or na chert or sand. It
occurs embedded in residual clays overlying partly exposed bLeds of Gasconade
dolomite, (B.—1g10.)

REYNOLDS COUNTY.

HEMATITES OF THE FILLED SINKS.

Nao. Name of Mine or Owner. Twp. R. Sec. Fractional.
1 RedOreBank.................. 32 2W. 20 N.E. %

SECONDARY LIMONITE.

2 Brooks, W, M., Land............ 31 1 E. 6 Lot 2.
3 Collins, E., Land No. 1.......... 32 2 E. 4 SSW. LS W. &
4 Collins, E., Land No. 2.......... 32 2 E. 8 N.E.;, N.E. }
5 Evans-Johnson Land............ 29 1 E. 8 N.W.1, 68 E. L
8 Evans, A JoEandsomemomams 29 1 B 8 S.E. 1,5 W. %
7 KippLand..................... 32 2 E. 5 S.E.1, N.E. }
8 Laclede Lumber Co. Land. .. .... 30 2 E. 19
9 Mo. Lum. & Min. Co. Land No. 1. 29 1E. 12 S. 1.
100 Mo. Lum. & Min. Co. Land No. 2. 30 1 E. 34 S 4
11 Sutton, J. Lu.Land.swoeassonss 30 1W. 34 S W. L
REPORTED OCCURRENCES.
Lone Star: . ovvnossevaamn ssmam 28 1 E. 2 S.W. 1
Owner unknown .. . ... iesnsomas 32 2 E. N.W. 1

A
* B iRl 33 1W. 8
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RIPLEY COUNTY.

Ripley ecounty 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 oceur 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 LIMONITE.

1. DALTON (LEVI C.) LAND.
S, E. 14, 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, and
frequently several such masses are cemented together. It is non-siliceous, or
nearly so, and occurs both as limonite and as dark 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.—18qg2.)

2, GOVERNMENT LAND NO. 2,
Sec: 316; Ti-22:0N R 1-H

Limonite is found in fragments on the flat extension of 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-ciliceous. 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.—18g2.)

3. GOVERNMENT LAND NO. 3.
W.%, S, E. %, Sec. 7, T. 22 N, R. 2 E.

Limonite is found here covering an area abput one hundred and ten yards
long and from fifteen to forty vards wide. It occurs on a long, narrow, low
spur. The lower half of this area is composed almost entirely of this cre, the
upper half contains some fragments of chert. Higher on the hill chert and no
ore is found. The ore occurs in the form of irregularly shaped masses and
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iragments 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 vards 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 vards west, near the base of yet another spur from this
same hill, also on Mr. Jaco's land, several large boulders and blocks of semi-
massive and stalactitic limonite are found, covering perhaps twenty vards 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, small fragments
of good brown ore mixed with much chert are found. The slopes of the hill
in each of these cases are very gradual. (L.—18g2.)

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.—1802.)

5. MARTIN LAND NO. 2.

Owned by C. H. Martin, Doniphan, Mo.
S 1, 8. W. Y, N. W. 1, Sec. 12, T, 22 N, R. 2 E,

This deposit is located 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
ahout one acre. The ore is secondary limonite chiefly of the pipe variety. Some
vears ago a shaft so to 75 feet deep was sunk upon the outcrop as a prospect for
lead and zine. The shaft is timbered to within eight feet of the surface, The
untimbered portion shows a red, cherty clay carrying considerable ore. The
surface outcrop indicates considerable ore bearing dirt in the immediate vicinity
of the shait. The surrounding hills are thickly covered with residual chert.

J (C.—1910.)

6. ' McGONIGAL LAND.

Ouwned by E. McGonigal.
S.E. %4, Sec.3,T.23N.,R. 2 E.

This deposit is located four miles north of Doniphan. It is marked by a
strong outcrop of brown ore embracing an area of about 50 by 200 feet, on a
gentle northeast hillside. Above the outcrop is a cultivated field in which occa-
sionally boulders of float ore have been turned up in plowing. Below the outcrop
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.—1010)
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2. MISSOURI LUMBER AND MINING COMPANY LAND NO. 1.
S.E. v, S.W.%,Sec. 1, T. 24 N., R. 1 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 near the base of
the north slope of a very high, chert covered hill. Developments consist of a
single cut abouit 100 feet Jong and so feet wide, from which about 7oo 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 to eight feet below the surface,
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 4o feet from the surface, and a 30 foot
Leading extending into the hill developed considerable ore of a soft, ocherous
variety.

The ore is a secondary limonite and is exceptionally free from chert and
sand, but, being somewhat porous, is apt to contain considerable infltered elay.
An average sample of the boulder ore showed 40.58% iron, 9.20% silica, 0.163%
Phos., 0.112% Sul, and 10.50% combined water. A sample of the ocherous ore
from the heading showed 41.17% iron, 23.31% silica, 0.272% Phos., 0.177% Sul,
and 0.55% combined water. FEarly shipments, which were made over a logging
branch now removed, are reported to have averaged about 50% iron, (C.—1910)

8. PONDER LAND.
Owned by Asel Ponder, Doniphan, Mo.
S.E. 14, S.W. Y, Sec. 26, T. 23 N, R. 2 E,
Brown ore oufcrops on this land on both sides of the county road about zoo
vards south of the Doniphan depot. The exposure is restricted to a small area

and no developments have been made. The ore consists of fragments of pipe
limonite embedded in clay. (C.—1910 )

Q. PONDER (D. K.) LAND,
S.W. 4, S. E. ¥, Sec. 26, T. 23 N, R. 2 E.
Limonite 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—18g2.)

10 RANKIN (THOS. JR.) LAND,
S. 14, Sec. 35, T. 23 N., R. 1 W.

Here limonite occurs in the form of fragments and blocks over the surface
of an area about Forty vards 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 oceurring
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.)

1L STOOPS (P.) LAND.
N. %, N. W. 4, Sec.23, T.22 N, R. 1 E.

Here scattered fragments of good massive limonite are found with much
chert on a hill. At two or three places these fragments are quite numerous.
(L.—1802.)
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12. WILLLIAMS (J. T.) LAND.
S. 14,8 W. Y, Sec. 10, T. 22 N, R. 1 E.

Limonite occurs here on a gradual slope in the form of boulders of massive
and pipe-ore. A little digging has been done here exposing one boulder about
three feet in diameter and a few small pieces. 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.—1802.)

PRIMARY LIMONITE.

13. AGRICULTURAL COLLEGE LAND NO. 2.
N. ¥, Sec. 19, T. 22 N, R. 3 E.

Limonite here covers a small area near the higher position of a flat-topped
hill. Tt occurs in the form of fragments and also cementing small pieces of
white chert; it contains fine grains of silica. This deposit is about six miles from
Doniphan. (L.—18g2.)

4. BOOKER (J. S.) LAND.
N.W.%4, 8. E %, Sec. 12, T. 22 N, R. 2 E.

Massive siliceous limonite occurs here at the summit of the hill, over an
area which is about forty vards long and thirty vards wide., This ore contains
much silica in the form of grains of sand. No rock other than chert boulders
and spalls are to be seen near the deposit. This property is about four miles
from the Doniphan Branch Ry. Mr. Booker owns a similar deposit in the N, 14, S.
W. 14, Sec. zz, T. 12 N, R. 2 £, situated on an adjoining hill, (L.—18092.)

15. CURRENT RIVER LAND.
N. B, N. W. 4, See. 24, T. 22 N, R. 2 E.

Limonite covers here an area about sixty vards long and thirty vards wide.
The ore is in the form of huge boulders and probably occurs in ledges. Tt is
fair in guality, Some of the ore cements small chert chips. Small fragments
of loose chert are found within the area and on adjacent portions of the hill,
but no bedded rock. This deposit is about five miles from the Doniphan Branch
Ry. ' (L—1892.)

10. EATON (Z. A.) LAND.
See. 25, T. 23 N., R. 3 E.

Limonite occurs here in boulders scattered over an area about fifty vards
square, on the top of a hilll. These boulders are either somewhat spongy, or
porous, or are hard and of a light brown color. Most of the boulders are but
slightly silicious, others contain small fragments of chert. With the ore there
is much soil and but little chert and no bedded rock. This deposit is only about
one mile from the Doniphan Branch of the 1. M. Ry. ) (L.—1802.)

17, GRAY (MRS. LYDIA) LAND.
LotzS. W.Y & Lot 2 N. W. 14, Sec. 31, T. 23 N, R. 3 E.

Limonite iz found here over an area about twenty vards square. The ore is
in rough masses and is found capping the spur of a hill. It is very siliceous,
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silica occurring as grains of sand. Chert chips and boulders are found on other
portions of this hill. About one-third of a mile east of this 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.—18g2.}

18. HERR (C. B.) LAND.
N. E. 14, 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 hills in this neighborhood are broad and in many localities
numerous pebbles are found mingled with large chert fragments. (L.—1802.)

19. HOLLAND TRACT.
N. ¥, 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 portions of the hill. The ore is in the form
of rough masses extending along a steep slope from the top of a hill to the waters
of the North Fork of Little Black river. Portions of the surface ore are quite
siliceous, 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. v, Sec. 24, T.22 N, R. 2 E.

Limonite occurs in several localities covering small areas, on this hill. It is
found in irregular masses and small fragments. It is somewhat siliceous, con-
taining a low percentage of silica, both as grains of sand and as chert chips.
Pebhbles of sandstone and chert with some chert fragments are found on the hill
This locality is nearly six miles from the Doniphan Branch Ry. (L.—18pz2.)

21, MABREY (T. W.) LAND NO. 1.
W. %, N. E. Y, Sec. 23, T. 23 N., R. 3 E.

Limonite shows here on the strface over an area of about eighty yards long
and ten vards wide. The ore occurs, in the form of a reef-like deposit, in three
localities, on the lower portion of a gradual slope, and in the form of boulders
and fragments scattered over the whole area. It is only slightly siliceous, con-
taining scattered particles of chert and grains of sand. Pebbles of sandstone
and chert, chips of chert and blocks of sandstone are found on the same slope
but no bedded rock is to be seen. This locality is about two miles distant from
the Doniphan Branch Ry. (L.—1892.)

22, MABREY (T. W.) LAND NO. 2.
S. %4, 8 W. Y, Sec. 13, T. 23 N., R. 2 E.

Limonite is here found covering portions of an area about thirty yards long
and sixty vards wide. The ore occurs in the form of small bhoulders and frag-
ments on the slope of a hill, and is associated with loose angular chert and large
and small pebbles and small boulders of sandstone and chert. This locality is
about one mile from the Doniphan Branch Ry. (L.—1802.)
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23. MARTIN LAND NO. 1.

Owned by C. H. Martin, Doniphan, Mo.
S. E. 14, 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 exposure
of primary limonite over an area of 2,000 square vards. 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.—1010.)

24. MARTIN LAND NO. 3.

Owned by C. H. Martin, Doniphan, Mo.
S.E. 14,8 E. 1, Sec. 13, T. 22 N, 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, Tron Mountain 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 zo
to 75 feet deep which was sunk as a prospect for lead and zinc developed a few
feet of limonite 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 siliciouy, due to
the presence of both sand and partly replaced chert. (C.—1910.)

25. MISSOURI LUMBER AND MINING COMPANY MINE NO. =

S.E. 3,8 W. 4, Sec. 32, T.25 N, R. 2 E.

This mine is located 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 several acres.
Developments consist of an open cut and a number of pits, the distribution of
which is shown on the accompanying topographic sketch, (Fig. 235) The cut,
which is nearly circular in outline, is 150 feet long, 100 feet wide, and 235 feet deep.
A large part of the face shows ore; at one place about 20 feet of nearly solid
limonite being exposed,

The ore iz a primary limonite of which there are three distinct types exposed.
Underneath an overburden of from two te four feet of residual cherty clay there
occurs a hard, dense, silicious ore in uneven undulating seams or layers enclosing
nodules and boulders of chert and seams of clay. In color this ore is a light
chestnut brown to a deep chocolate, but it is also characterized by a distinctly
Jaminated structure with cross joints coated with lustrous blue and black goethite.

Directly beneath the bed of hard, silicions 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, clavey ore. In some parts 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 10 foot pit which is reported to show the soft
ore throughout its depth. A 5o foot pit, sunk on the bank above the south end of
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cut, is reported to have shown 4o feet of soft ore underlain by vellow ocher.
Representative samples of the wvarious types of the ore in this mine, when

analyzed, ran as follows:
Com-
Iron. Bilica. Phos. Sulphur. bined
| water,
(1) Hard, dense, laminated ore.......| 44.26%| 20.65%| 0.038%| 0.107% 9.70%
(2) Hard, porpus, cellular ore........ 45.44 | 21.46 0.038 0.145 10.06
(3) Soft, brown and blue earthy ore..| 52,36 9.88 trace 0.048 8.21

(3) also gave 2.68% Manganese,

Filling the ravine below the mine is a large pile of waste dirt consisting of small

fragments of soft ore mixed with soft, ocherous materials and clay, but containing
very little chert. This dirt is reported to wash 80% ore.

of the hard silicious and porous, cellular varieties.

The several pits on the hillsides to the north of the main cut all developed ore
The depth of the ore is not

shown,
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The mine was opened in 1903 and was worked during 19og4 and 1905. It has
produced about 2000 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—1912.)

26. MISSOURI LUMBER AND MINING COMPANY MINE NO. 3

S.E. %4, N.E. %4, Sec. 35, 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 4o feet long
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, 14.00% silica, 0.087%
Phos. and 10.41% Sul. No shipments have been made. (C.—1910.)

27. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 4.
S.W.4,N.E 14, 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 cherty, brown
ore covering two circular areas of about an acre each. Pits 1 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 little or no ore of value. Pits Nos. 5 to 8 inclusive
on the southern outcrop, and Nos. 10 and 11 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 ore have been blown
by shooting. The depth of the ore at this point is not known.
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The ore is a porous, primary limonite and is, for the most part, highly silicious
due to the presence of 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. o.
N.E Y, 8. W. 4, Sec.2r, T.2s 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. The outcrop consists of
occasional boulders of silicious, primary 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,
& and ¢ which are upon the edge of the area of outerop, range from 5 to 15 feet
in depth and show no ore. Pits Nos. 3 and 6, 23 and 25 feet deep respectively, also
near the edge of the area of outcrop, show a little silicious ore near the surface,
hut none of merchantable grade. Pits Nos. 1 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. The ore is very silicious, due to the presence of sand and fragments of
chert. An average sample of the ore from pits Nos. 1 and 2, when analyzed,
showed 36.16% iron, 33.58% silica, 0.04% Phos., 0.054% Sul, and 878% combined
water. . (C.—1010)

20. MISSOURI LUMBER AND MINING COMPANY TRACT NO. 13.

S Wy, S E 4
and Sec. 28, T. 25 N., R. 4 E.
5. B W, §-W. %

This prospect is located 14 miles southeast of Grandin. Tt is marked by an
occasional surface 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. 1, 30 feet deep, shows porous boulder ore to a depth of 20 feet. The
lower 1o 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. Pit 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 ig very similar to that at pit No, 1. 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
hecame soft and contained some manganese. A large boulder of fair ore outcrops
beside this pit.

The ore is a porous, cherty limonite of the primary type. A mine sample
obtained from pits Nos. 1, 3, and 4 analyzed 41.17% iron, 25.00% silica, 0.014%
Phos., and 0.300% Sul. A sample of the ore from pit No. 5 analyzed 38.42% iron,
22.10% silica, 0.070% Phos., and 0.213% Sul. (C.—r1910.)

30.  MISSOURI LUMBER AND MINING COMPANY TRACT NO. 14.
S. %, N. E. 1, Sec. 30, T. 23 N, R. 4 E. _
This prospect lies 1o miles southeast of Grandin, and covers an area of about
10 acres on the north slope of a hill near Beaver Dam creek. Developments consist

of 11 test pits, the distribution of which is shown on the accompanying topographic
sketch. Pits Nos. 4, 7, & o, and 10, ranging from 8 to 23 feet in depth, show no
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ore. Pits Nos. 2, 5, and 6, which range from 15 to 22 feet in depth show 10 to 16
feet of very silicions ore mixed with a large quantity of cherty clay. Pit No. 1,
22 feet deep, shows 135 feet of good boulder ore underlain by a sandy, cherty clay.
Pit No. 11, 26 feet deep, shows large boulders of very porous and highly silicious
ore to the bottom, mixed with very little dirt,

The ore is a primary limonite of the porous, cherty type. A mine sample taken
from pit No. 1 showed 5080% iron, 11.06% silica, 0.071% Phos., and o.151% Sul
A similar sample taken from pit No. 11 showed 37.08% iron, 23.10% silica, 0.045%
Phos., and 0.076% Sul. (C.—1010.)

3L RIPLEY COUNTY LAND.
Sec. 16, T. 22 N, R. 1 E.

Limonite is found here covering an area about thirty yards long 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. Tt is quite siliceous, silica
occurring principally in the form of grains of sand. Years ago digging was done
within this area but none of the ore was ever utilized. Some chert fragments are
found over the entire hill and pebbles are seen on the northern slope and bedded
limestone is exposed near the base of the hill. This deposit is about ten and orne-
half miles from Doniphan (L. —18g2)

32. STEPHENS (W. W.) LAND.
W. 1, Sec. 19, T. 22 N, R, 1 E.

Limonite is found here covering an area about twenty yards long and forty
vards 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.—1802.)

33 TOWELL (I. M.) LAND,
E %, S. E %, Sec. 19, T. 22 N,, R. 1 E.

Limonite is found here covering an area about thirty yards long and ten
vards wide. It occurs as numerous rough masses on the steep slope at the foot
of a high hill. The ore is quite siliceous, 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. Much 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. WILSON (ROBERT) LAND.

S.E. Y, 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. of 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 are about six miles distant
from the Doniphan Branch Ry. (L.—1892)




RIPLEY COUNTY. 317

35. YOUNG BANK.

Owied by D. B. Young, Doniphan, Mo.
S.E Y%, S. W. 14, 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 10 foot pit. These openings
indicate a shallow deposit of primary limonite embedded in cherty clay. The ore
has an open texture and carries both sand and chert. No shipments have heen
made. (C.—1910.)
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-RIPLEY COUNTY.

SECONDARY LIMONITE.

No. Name of Mine or Owner. Twp. N. R. Sec. Fractional.
1 Dalton, LeviC.,, Land........... 22 1E. 9 S.E. %
2 Government Land No. 2......... 22 1E. 16
3 Government Land No. 3......... 22 2 E. 7 W. 4S8 E. L
4 Government Land No. 4......... 23 1 W. 1
5 Martin, C. H., Land No. 2....... 22 2 E. 12 5.4,S5 W. 3 N.W.
6 McGonigal, E., Land............ 23 2 E. 3 S:Eqid:
7 Mo. Lum. & Min. Co. Mine No. 1. 24 1 E. 1 S5.E. 1,5.W. 1
8 Ponder, Asel, Land.............. 23 2. E; 26 S.E. 1,8 W. L
9 Ponder, D. K., Land............ 23 2 E. 26 S.W. 4 S8 E. §
10 Ranken, Thos., Land............ 23 1W. 35 S. L.
11 Stoops, P, Land................ 22 1E. 23 N.},N.W.i
12 Williams, J. T., Land............ 22 1E 10 S.3,S W1
PRIMARY LIMONITE.
13  Agricultural Col. Land No. 2..... 22 3 E. 19 N. 1.
14 Booker; G.:Si Land. i cnnnnnes 22 2 E. 12 N.W. LS. E &
15 Curent River Land............. 22 2 E. 24 N.;, N.W. L
16 Eaton, Z. A., Land.............. 23 3E. 25
5 i Lot 2, 5. W. L.
17 Gray, Lydia, Land.............. 23 3 E. 31 {Lot 2, N. W. 1.
18 Here:Co:Bs Land. . o cnmssis 22 2 E: 24 N.E. L
19 Holland "Tract.ocoevamnsansens 25 3 E. 19 N. 1.
20 King, E. M., Land.............. 22 2 E. 24 S, W. &,
21 Mabrey, T. W,, Land No. 1...... 23 3 E. 23 W. 3 N.E %
92 Mabrey, T. W., Land No. 2... ... 23 2E. 13 S.3},S W.1
23 Martin, C. H., Land No. 1....... 24 2 E. 33 S.E. }.
24 Martin, C. H., Land No. 3....... 22 2 E. 13 S. E. %, 8. E.1
25 Mo. Lum. & Min. Co. Mine No. 2. 25 2 E. 32 S.E. {4, 5. W. 3
26 Mo. Lum. & Min. Co. Mine No. 3. 25 2 E. 31 S.E.14, N.E. L
27 Mo. Lum. & Min. Co. Mine No. 4. 25 2 E. 31 S.W.i N.E. i
28 Mo. Lum. & Min. Co. Mine No. 9. 25 4 E. 21 N.E. },5. W. {.
29 Mo. Lum. & Min. Co. Mine No. 13 25 4 E 28 {S' Wi 5. B
: PIAMIL S 0y S ' 3 G S.E.L S W.1
30 Mo. Lum. & Min. Co. Mine No. 14 25 4 E. 30 S.3, N.E. L.
31 Ripley County Land. . ,......... 22 E ) O 16
32 Stephens, W. W,, Land.......... 22 1 E. 19 W. 3.
33 Towelly: 1. M Land . owvmme s 22 1E. 19 E.}4, 5. E. %
34 Wilson, Robert, Land. . ......... 22 3 E. 32 S.E. }
85 Young, DB, Bankicoemmn v 23 2 E. 23 S.E.4,S. W. }
REPORTED OCCURRENCES.
Hert;: Co B isussamassmissn 22 1 E. 24 N. &
Owner unknown. . .............. 22 1 E. 14
4 o o e T ST 22 1E. 20
“ B e swsseE 22 2 E. 1 Lot 1, N. W. 1.
i B e e 22 2 E. 7 N.E. 1,5 E. 1.
- W s 22 3 E. 18 S:E 4, NE:3

e
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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.} N.E. 1.
“ RS RESERN 23 3 E 21 N.W. 14, N.E. &
L . 24 2 E. 7 N.W.3 N.W. L
4 R e ot 24 2 E. 7 N.W. 1 S8 W i
i TR R 24 2 E. 18 N.E. L
“ D W A 24 2E 19 E. &

" A R 24 2E. 28 N.WL
@ W 25 4E. 33 N.E}N.W4
" W mmaeREE 25 4 E. 33 N.W.i, N.E. &
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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
residunm 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 are 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. 30 N, R, 25 W.

An outecrop 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 are 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 brown,
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 ridge.
Some of the ore is sandy and passes into a regular ferruginous sandstone in
places, Most of the ore is good and the fragments large and sharp-edged.

(S.—1872.)

SECONDARY LIMONITE.

4 GREEN BANK.

Owmned by T. F. Green, Iconium, Mo.
S.W. 1, Sec. 27, T. 39 N., R. 24 .

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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vears ago, disclosing a fissure in the limestone filled with limonite. The
shaft has since caved and filled to within 12 feet of the surface, but still
shows the fissure to be 12 feet in width at the surface and to gradually nar-
row with depth.

The ore, flling the fissure, is a porous, cindery, secondary limonite
which, in places, is very fossiliferous, showing many crinoid casts, An an-
alysis of the ore showed 33.31% iron, 6.20% silica, 0.073% Phos, o.044% Sul,
0.675% Mn., and 10.08% combined water.

Dr. A. Schmidt, who visited the property in 1872, reports the ore to ex-
tend to the bottom of the shaft, the width of the vein decreasing, however,
with depth. On the basis of this report, there is a good quantity of ore
awaiting development at this place.

Osceola, 12 miles to the southwest, is the nearest shipping point.

(H.—1910.)

5 GREENWELL BANK.
Sec. 15, T. 30 N., R. 25 W.

The ore occurs scattered over an area 7o feet long and 40 feet wide on
the slope of a low, flat hill. This hill is covered with chert and large boul-
ders of crystalline, gray limestone; part of the.ore is hard and solid and part
is argillaceous, (5.—1872.)

6. SHELDON LAND.

N.E Y, Sec. 8 T.38 N, R. 24 .

This prospect, located seven miles northeast of Osceola, consists of an
outcrop of secondary limonite in the form of boulders and fragments strewn
over an area 60 feet square, situated near the crest of a hill

The ore occurs intermingled with chert and partly embedded in red clay.
1t is dark brown in color and varies in texture from compact to cellular,
Some of the ore is inclined to stalactitic structures and all of it 1s free from
silicions materials. DBurlington limestone outerops in a number of places on
the adjoining hill slopes and probably nowhere in the area is the residuum
more than three or four feet thick. Owing to this fact, the deposit will probably
prove to be small (H.—1910)

ST. FRANCOIS COUNTY.

St. Francois county ranks first in the production of iron ore, having
an aceredited output of 3,939,799 tons. With the exception of about
500 tons of secondary limonite mined during the early 707, all of this
ore was blue specular hematite obtained from ITron Mountain. Mining
operations began at Iron Mountain in 1844, In August 1846 the first
Tron Mountain furnace was put in blast to be followed by a second in
1848. In 1851 Valley Forge was built 2146 miles east of Farmington,
and continued in operation until 1866 making iron blooms from Iron
Mountain ore, the blooms being hauled to the Mississip pi' river at Ste.
tenevieve. In January, 1855, a third furnace was put in blast. In
1858 the St. Louis, Iron Mountain, and Southern R’y was bnilt as far
as Pilot Knob, giving Tron Mountain ore an outlet to other furnaces.

23—
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With the exception of 1907, Iron Mountain has been operated more
or less continuously sinee the date of its opening.

SPECULAR ORES IN PORPHYRY.

I. IRON MOUNTAIN,
Owned by W. H. Smollinger, Ivon Mountain, Mo.
Sec. 31, T.35 N, R. 4 E.
Mining operations at Tron Mountain are described in full on page 108

SECONDARY LIMONITES.

2 MAR’S HILL BANK.

Owmed by W. T. Franklin, Valles Mines, Mo.
S.W.Y%,N.E 1, Sec.23, T. 8 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 5 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 zoo feet north
of the two cuts, is reported to show boulders of limonite embedded in a sim-
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 due to the
included fragments of chert and small druses of quartz. Two mine samples,
taken from the ore on the dump, show the following analyses:

Number. ‘ Iron. Silica. ‘ Phos. ‘ Mn. Alumina.
s P 56.79 4.80 |  0.052 D0 |opresis
A P 54.45 ‘ e T (. 0.40 1.20
(B.—1010.)

4 MINE LAMOTTE BANK NO. 1.

Owned by Mine Lamotte Lead Co., Fredericktown, Mo,
See. 17, T. 3¢ N., R. 7 E., Mine Lamotte Spanish Grant.

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 70'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 LIMONITE.
1. NAEGER BANK.

Owned by Peter Naeger, Ste. Genevieve, Mo.
S E. Y, Sec. 11, T. 37 N.,, R. 8§ E.

This bank is located three miles 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 6o yards.
Mr. Naeger, the owner, reports that some ore 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 occcurring 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 produetion of iron ore, having
shipped a total of 40,363 tons. With the exception of one deposit of
primary limonite, near Birchiree, the known deposits of the county are
secondary limonite, the distribution and locations of whiech are shown
on the accompanying county map. The secondary deposits consist
chiefly of boulder ore which oceurs 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,
CARR LAND.

Owned by David Carr, Timber, Mo.
E 1, N.E. 14, Sec. 31, T. 31 N, R. ¢4 W,

The outcrop of limonite at this place occurs near the base of a ridge
100 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 marcasite and is very free from silica and
other impurities.

The surface surrounding the outcrop is covered with fragments of chert
and sandstone. Dolomite of the Gasconade formation forms a low bluff a
few yards south of the outcrop, (H.—1m910.)

2. CHRISCO LAND.

Owned by Daniel Chrisco, Timber, Mo.
S§. W. ¥, Sec. 17, T. 3t N., R, 4 W.

This bank, located three miles north of Timber, is situated on the west
point of a hill. No developments have been made. The outcrop covers an
area 200 feet by 150 feet, within which occur scattered boulders of ore. The
ore is secondary limonite and is often very cherty. The outcrop is not a
promising one. (H.—1010.)

3 CHILTON BANK.

Owned by J. H. Darr, Eminence, Mo.
N. E. %, N. W. %, Sec. 27, T. 20 N, R, 4 W.

This bank is located one mile northwest of Eminence, and is situated
upon a low point of Gasconade limestone not over 4o feet above the level of
Jacks-Fork, The ore lies in a depression in the dolomite and outcrops over
an area of about 300 square yards. A few dolomite fragments were ob-
served scattered among the outcropping ore but none of the former ap-
peared to be in place. A number of shallow pitz show the ore to be not over
three to four feet thick. In one four foot pit, near the west side of the de-
posit, the ore is exposed in a solid ledge underlain by bedded dolomite and
overlain by clay containing fragments of dolomite and ore. Another pit,
near the middle of the ore body, shows four feet of ore in dense, massive
blocks.

The ore is secondary limonite and is entirely free from sand and chert.
An average sample taken from the outcrop ran 30.47% iron, 3.14% silica,
0.161% TPhos., 0.076% Sul.,, 8.45% combined water, and 1.07% moisture.

(C.—1010.)

4. CORDZ-FISCHER MINE.

Owned by Shannon County Mining and Development Cowmpany, Winona, Mo,
S.W. Y, Sec. 14, T, 26 N., R. 5 1.

This mine is located five miles south of Birchtree. It consists of three
relatively large pits distributed over a tract of 8o acres. The opening
farthest to the southeast, known as No. 1, 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 center. There is only an occasional showing of wash
dirt in the upper portion of the face, the best ore being exposed at the lowest
levels of the pit where there is apparently considerable ore. 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 No. 3, is located on the west end of
the property. 1t consists of an irregular pit about 300 feet long, 6o feet wide,
and 25 feet deep. Because of the caved condition of the face, ore can be
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observed in place at a few points only. Beneath about five 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.

Pit No. 2, located between No. 1 and 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 pit is reported to be worked out.

The dump at No, 1 is about 800 feet long, 75 to 100 feet wide, and from
10 to 30 feet deep. This dirt will apparently wash about 0% ore.

The ore is a secondary limonite. In both No. t and No. 3, boulders of
ore were found to contain but slightly altered marcasite encased in a shell of
limonite. This material was found upon the dump and its original position
in the mine was not determined. Much of the ore appears to have occurred
in the form of boulders containing seams and cavities filled with yellow
ocher, It grades on the one hand to soft ocher and fine fragments of ore, and
on the other hand to a rather hard blue and red ore resembling hematite.

The property was opened by the Shannon County Mining and Develop-
ment Company during 1901 and was worked intermittently by that and the
Trisco Ore Mining Company up to 1003, producing 14,730 tons of ore. The
average analysis of eleven shipments ran 40.05% iron, 14.13% silica, 0.004%
Phos., 0.143% Mn., and 4.05% moisture. A logging road, crossing the
property, made it possible to load ore directly into cars at the mine. This
road has since been removed and the nearest shipping point is Dirchtree on
the St. Louis and San Francisco R'y., five miles to the north. (C.—1910.)

CUTLER LAND.

tn

Owoed by T. 1. Humphrey, Birchitree, Mo.
N. Vi N.E %4, 8 W, 14, Sec. 33, T. 27 N, R. 5 W.

This deposit is located 134 miles southwest of Birchtree. It is situated
upon the crest and east face of a ridge. Secondary limonite outcrops over
an area 100 vards long by 50 vards wide. No developments have been made.
The ountcrop consists chiefly of small boulders of dense to porous, bhrown ore,
free from silicious impurities. The surface of the surrounding tract is covered
by a mantle of small chert and quartzite boulders, the depth of which was
not ascertained. (C.—19710.)

G DEAN (]J. H.) LAND.

S. ¥, Lot 2, N. W. 14, Sec. 30, T. 28 N, R. 3 W.

Here, near the highest part of a mountamn, there is but a small suriace
showing of ore; but a shallow pit has been dug and pieces of good limonite
taken out. Mr. Vanausdall says solid ore was struck at the bottom of the
hole. The ore is of good quality. It occurs in light vellowish-gray, sandy
clay. The associated rock is chert. (L.—1802.)

= EMBREE LAND.
N.W. v, N. W. ¥, 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 point. It is a good ore and occurs massive and psendomorphous.

(L.—1892.)
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8. GOVERNMENT LAND NO. 5.
S.E. W, N. E 14, Sec. 25, and S. E. ¥, N. E, ¥4, Sec. 24, T. 28 N., R, 4 W.

Stalactitic limonite 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
are pseudomorph after pyrite. (L.—18g2.)

Q. GRANDIN BANK.

S. W. 14, Sec. 19, T. 3r N., R. 4 W.

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 outerop occurs in a
belt 40 to 75 feet wide, extending from the base to the crest of the ridge,
a vertical distance of go feet. The ore occurs intermingled with fragments
of porous chert and consists of secondary limonite. 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.)

10. HEARST MINE.

Owned by James Hearst, Winona, Mo.
N.E yw,S. W.Y, Sec. 16, T. 27 N, R. 3 TV.

This mine is located 274 miles east of Winona. It consists mainly of an
open cut 150 feet long and 50 to Go 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 soit 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 shait 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 13 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 seams of red ore mixed with seams of white,
vellow, 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 353° 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 pitching in the direction of the drift.
Another shaft, about 30 feet south of the last, is reported to have encountered
similar material, 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 brecciation or faulting, or some sort of sink
structure, the degree or exact nature of which has not been determined,
Since the hills in this vicinity are everywhere thickly covered with a mantle
of residuum, mining developments alone 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 aiter iron sulphites, and shows sulphide pseudo-
morphs. It is partly red and partly brown, 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, 11.03%
silica, 0.103% Phos,, 0.06% Mn., and 7.30% moisture.

The ore was hauled three miles by wagon and placed on board cars at
Low Wossie for 73 cts. per ton, Three hundred and fifty tons were pro-
duced. (C.—1010.)

11, HURT BANK.

Owned by Samuel Hurt, Timber, Mo.
N. Y, N.W. 1, Sec. 17, T. 3t 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 limonite of good grade, containing very little chert and ap-
parently no sulphur. The only developments consist of one shaft zo feet
deep. Mr, Hurt states that boulders of ore embedded in brown clay were
encountered in this shaft. (H.—1010.)

12 IRON HILL MINE.

Owned by J. TW. Woods, Birchtree, Mo.
N.E 3,8 W. ¥, Sec. 14, T. 27 N, R. 5 W.

This mine is located about 174 miles northeast of Birchtree. It is situ-
ated on the crest of a high, chert covered hill, where limonite, in large and
small boulders, outcrops over an area 100 yards in diameter. 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 cherty 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 been mined and
shipped. (C.—1910.)
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I3. MELTON MINE,

Qwned by The Shannon County Mining and Development Company, Winena, Me.
N,E %, N.E. %, Sec.9, T.26 N., R.6 W,
This mine, located three miles south of Montier, consists of two large

and three small cuts which have been made upon an outcrop of brown ore
situated along the crest and gentle slopes of a small knoll,

County Rood
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Cut No. 1 (see accompanying sketch, Fig. 27) located near the west end
of the knoll, 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 above the face
the outerop is strong and encloses the pit on three sides by a crescent shaped area
50 feet or more wide. Within this outerop three smaller cuts have heen made, all
of which have 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 13 feet.

The ore consists of large and small masses of porous, arborescent, secondary
limonite with some denser varieties, It is mixed with much red clay and soft
vellow 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 vellow
clayey ocher,

A sample of all the material in the 10 foot face of solid ore, described above,
ran 42.289 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, 9.08%
silica, 0.003% Phos., 0.003% Sul., 12.47% combined water, and 0.78% moisture.

On the south side of the knoll and partly filling a small ravine, is a large
dump of mine dirt consisting of red, cherty clay carrving small fragments of hard
and soft ore and ocher. This material would wash and jig to advantage, In fact,
a large part of the ore can be saved by no other means.

This property had just been well opened and equipped when mining operations
were brought to a close by the depression of 1goy. Altogether about 5,000 tons
were mined and shipped to the St. Louis Blast Furnace Company. An average
of six analvses representing as many car loads, ran as follows: 4800% iron, 16.7%
silica, 0.062% Phes, 0.11% Mn., and 50% water. The ore was mined by hand
and trammed three miles in narrow gauge cars to Montier, the nearest shipping
point on the St. Louis and San Francisco R'y. (C.—7o10.)

14.  MISS50URI LUMBER AND MINING COMPANY, MINE NO. 15.

S.E. W N W. 1, Seec.o, T.20 N, R. 51V,

This mine is situated on the west side of the crown of a hill, five miles north-
west of Angeline. The outcrop is strong and covers an area nearly 100 vards in
diameter. The developments consist of one open cut and five test pits. From the
cut, which is 50 feet long, 40 fect wide, and 8 feet deep, about 174 tons of ore have
been mined and shipped. The test pits were sunk to depths varying irom 6 to 27
feet, and show ore to depths ranging from 4 to 20 feet,

The ore is a hard, dense, secondary limonite of an unusunally silicious variety,
silica cccurring in the form of chert and sand. The ore occurs in fragments and
boulders embedded in residual clay and in large solid masses, with which very little
clay is associated.

The 174 tons shipped showed an average analysis of 47.30% iron, 16.20%
silica, 0.116% Phos, 0.15% Mn,, and 4.0% moisture. (C.—1g10.)

15.  MISSOURTI LUMBER AND MINING COMPANY, TRACT NO. 3z2.
N.E. Y, 85 W.Y,Sec. 24, T. 30 N, R. 6 V.

This deposit, located four miles northwest of Ink P. O., is surrounded by a
rough country and is several miles from the nearest logging road of the Missouri
Lumber and Mining Company. It is marked by a very prominent mound-like
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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 3o feet in diameter with an
abundance of float ore scattered over a somewhat larger area. The cre 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,
3.02% silica, 0.083% Sul, 0.142% 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.—1g10.)

16. MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 33.

S W. 3, 8. W. ¥, S 32,T..30 N, R.5 W,

This tract is located two miles southwest of Ink P. O. 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
helow the suriace. The records of the pits are as follows:

Ore-bearing Pit
Pit. | Depth. clay. | Barren clay. bottomed in
|
| S e e Yot snsina ¥ (oY R PR P RO Ore-bearing clay.
B e e W wwsse w: | & M ssassmuns B feat. . v Not indicated.
B RRERANRRE B M LSwiiEERE B 0 spisiean B Y saaeseminay Ore-bearing clay.

A sample of the ore taken from pits Nos. 1, 2, and 3, when analyzed, showad
50.01% iron, 2.7% silica, 0.08% Phos., and 0.10% Mn, (Sampled by the Missouri
Lumber and Mining Company and analyzed by the St. Louis Blast Furnace
Company.) (C—1010.)

17.  MISSOURI LUMBER AND MINING COMPANY, TRACT NO. 34

S.W.%,N.E 14, Sec. 5, T. 30 N, R. 5 W.

This tract is located five miles northwest of Ink P. O. 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 limonite embedded in clay, to depths
varying from 4 to 35 feet. The records of the pits are as follows:

Ore-bearing Pit
Pis, Depth. clay. Barren clay. | bottomed in
oo oo o T dbfeet. .. ...... ‘ B PO oo ooy | i e T R G Barren clay.
B R R 22 Y sesmeaans FHE ™" coswnaees 12 1ot .o aiaus o o
T . T T 1 B “ “
N —— 1§ 3 e b 0% s L | = 4

A sample of the ore from pits Nos. 1, 2, and 3, when analyzed, showed 58.10%
iron, 3.08% silica, 0.15% Phos, and 0.11% Mn. (Sampled by the Missouri Lumber
and Mining Company and analyzed by the St. Louis Blast Furnace Company.)

(C.—1970.)
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18, OZARK LAND AND LUMBER COMPANY, TRACT NO. 1.

W. 1%, Sec. 13, T. 26 N., R. 4 W.

This property is located 6 miles south of Winona and 234 miles southwest
of the nearest point on the company’s logging road. The outcrop consists of large
and small boulders of brown ore scattered over an area 100 yards long by 50 vards
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. Individual
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 351.41% iron,
12.47% silica, 0.078% TPhos.,, 0430% Sul, 687% 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.—1910.)

19. PIATT LAND.

Owned by Samuel Piatt, Timber, Mo.
N.W. 11, Sec. 5, T. 30 N, R. 4 W.

On this land, located one mile west of Timber, P. O., brown ore outctops over
small areas on both the east and west slopes of a high ridge.

The ore is a compact, secondary limonite which is highly pseudomorphous after
marcasite and quite free from chert. Tt ceccurs 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. 4 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. Talkington.
S.E.%,S.E Y, Sec. 4, T. 26 N,, R. 6 W,

~ This bank is located 274 miles south of Montier and lies just north of the
Melton 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, cherty clay. Some distance
below the outcrop a cut 50 feet long and 15 to 25 feet wide is reported to have
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 )

21, TRIPP (G. W.) LAND.
N.E Y4,S. E %, Sec. 31, T. 20 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 ounces to fifty pounds as pseudo-
morphs and also as stalactitic and massive ore. It is of a good quality and bears
no visible impurities. (L.—1802.)

22, WEST EMINENCE BANK.
Owned by the Missouri Lumber and Mining Company, Grandin, Mo.
N. W. %, Sec. 34, T. 29 N, R. 4 W.
This bank is located on the point of a limestone hill about 1oo vards east of
the West Eminence Hotel. Developments consist of a 12 foot pit from which a
ton or more of very 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. WILLIS MINE.

Ozwned by J. R. Willis, Winona, Mo.
N.E. 14, 5. E. 34, Sec. 9, T.27 N, R. 3 W.

This mine 1s located three miles northeast of Winona and is situated on the
south point of a steep hill rising 180 feet above the valley, Developments consist
of one large cut, entering the crest of the hill from the west, and several small pits.
The outcrop covers a considerable area and the developments all show ore.

The large cut is about 120 feet long, Go feet wide and has a maximum depth
of 10 feet. Nearly the entire face shows a porous, brown ore of good quality
mixed with ocher and a very little clay. The ore is a secondary limonite of the
boulder and ocherous varieties. A sample of the face gave returns of 43.33%
iron, 23.24% silica, 0.33% Sul, 003% Phos, 876% combined water, and 0.63%
moisture.

The above developments were made since 1902 and several car loads of ore have
been shipped. These are reported to have given returns of 46 to 352% iron. The
ore was hauled 214 miles to Low Waossie, the nearcst shipping point on the Si.
Louis and San Francisco R'y. (C.—1910.)

24. WOODS MINE.

wned by W. W. Woods, Montier, Mo.
N.E Y, S E 14, Sec. 12, T.26 N., R. 6 V.

This mine is located three miles southeast of Montier and is situated at the
baze of the northeast slope of a high hill. Developments consist of two circular
pits, each about 3o feet in diamefer, from 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
chert but is practically free from sand, Much 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 hill for a distance of 150 yards. (C.—1010)

25. WOODSIDE-CHRISCO BANK.

Ozc!m"n' by Judge L. B. Woodside, Salem, and Daniel Chrisco, Timber, Mo.
N.W.v4, Sec. 21, T. 31 N, R. 4 W,

This bank, located 214 miles north of Timber is situated on the crest of a
hill overlooking the valley of Barren Fork. No developments have been made.
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The outcrep, which covers an area of about half an acre, consists of large and small
boulders of ore thickly strewn over the surface. The ore is secondary limonite,
containing scattered fragments of chert. The residuum at this place is probably
comparatively shallow, (H.—1910.)

PRIMARY LIMONITE.
20, BRYSON BANK.
Owned by A. L. Bryson, Birchtree, Mo.
N.E. Y, N.E %, Sec.22, T. 27 N, R. 5 V.

This bank is located about one mile northeast of Birchiree and is sitnated 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 10 feet of almost solid ore.
The ore lies beneath 2 to 4 feet of surface materials consisting of yellow, residual
clay and white, cherty fire elay. [t consists chiefly of a dense, light colored, highly
silicions, primary limonite apparently replacing a cherty, sandy clay. No pits have
been sunk to test the depth of the ore and its lateral extent is not shown,

On the east edge of the forty, is a cut 30 feet long and 15 feet wide from
which several car loads of silicious orve of the same character have been mined.
A number of small pits have been sunk between the larger cuts. Only two of these
encountered ore. (C.—1g10.)
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SHANNON COUNTY.

REFPORTED OCCURRENCES—Continued,

Name of Mine or OQwner. Twp.N. R.
Organ and Swinney. ............ 31 5W.
Ozark Land & Lum. Co.......... 27 4 W.
Phennighausen. . ... 26 5 W.
ST S T T —— 31 6 W.
South Mo, Land Co............. 27 4 W.
Thomas, W ..ovinviavavvavans 27 5W.
Woodside, L. B.......oooooiiai 31 3 W.
Owner unknown. ....ocivneeiaas 26 5 W.

" g 26 6 W.
1t S = T S 27 5'W:
" T R S T e o 6 W.
# N, 28 3 W.
i3 TR 29 5W.
" T e — 31 4 W,
& Lz R A 31 4 W.
“ T m———— 31 4 W.
i W v 31 4 W,
3 e e e 31 6 W.

Sec.

34
34
11
16

4
15
15
23
13
24
19
17
10

7
24
27
34
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STODDARD COUNTY.

Stoddard county ranks twelfth in the production of iron ore, hav-
ing an accredited output of 15993 tons. The iron deposits of this
county consist exclusively of primary limonite of the porous, sandy,
and cherty type. With the exception of one or two deposits occurring
in the Tertiary, they are confined to a line of low Cambrian hills which
extend acrcss the extreme northwestern portion of the county. Where
associated with the Cambrian, the ore occurs embedded in the cherty
residual eclay which completely covers the underlyving formations.
Where associated with the Tertiary, it oceurs cementing the gravel.

Iron ore was first mined in this county in 1901 and since 1905 ship-
ments have been made each year. Although five mines have made
shipments, all but a small part of the total production was derived from
the Pico mine at Puxico.

PRIMARY LIMONITE.
1. BURGE (WILLIAM) LAND.
Sec..ay; T..27- N; R.9 E,

Here, on a gradually sloping crest of a long hill spur, sandy massive limonite
is found, There are two small deposits a few hundred feet apart. The ore is
in the form of looge, 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 siliceons ore are found. This ore, belonging to Mr. Burge, is
about one mile distant from the St. L, C. G. & Ft. 5. Ry, (L.—1802.)

2, GOFORTH (MRS. R. A.) LAND,
N.W.3, See.2, T.26 N.,, R. § E.

Massive limonite in the form of boulders is found here on a gradual slope
of a low hill, covering an area about twenty vards square. There is no associated
rock, The soil is quite dark. The ore 1s 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. Rw. (T.—18g2.)

3. HALL (H. E) LAND.

W. 14, Sec. 3, T. 26 N., B. 8 E.

Here on the property of I, E. Hall, W. I. Smith and John King, massive
limonite is found covering a strip of country about seven hundred vards long
north and south, and from forty to eighty vards wide, on the gradual eastern
slope of a hill and on a small spur branching therefrom, to the east. Within this
area are many boulders and fragments of ore mingled with fragments of white
chert. Seme of these boulders are six feet in diameter. The ore is siliceous,
silica oeecurring 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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while the amount in other portions runs very high. The northern end of the
deposit seems to bear the more siliceous ore.  This locality is about one mile south
of the St. L, C. G. & Ft. S. Ry. (L.—1892.)

4. HARTY LAND.

Owned by J. H, Harty.
N. E. ¥, Sec. 4, T. 26 N., R. 8.E.

Primary limonite outerops 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. - Mingo, half a mile to the northwest, is
the nearest shipping point. (B.—1010 )

HAWKS (F. T.) AND HOUCK (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 area forty yards long and thirty yards wide. These loose boulders
and fragments contain cavities, and in these cavities are found argillaceous material
and coating of githite scales. These boulders are in a cultivated field on the cap
and western slope of a low knoll, with but little chert and no bedded rock near by.
On the western margin of the arca, within Sec. 35, a ledge of more massive ore
is visible for a distance of nearly twenty-five feet, with the thickness not shown,
This ledge is exposed, but a few feet above the small branch. The ore of this
deposit is more or less siliceous, containing fine grains of sand. The locality is
less than two miles from the St. L., C. G. & Ft. S. Ry. (L.—18g2.)

oY

6. LEORA LAND.

Ouwned by E. A. P. Briney, Bloomfield, Mo.
Secs. 1 & 2, T, 27 N, R. 9 E.

Brown ore outerops along the crests and upper slopes of two low hills situated
on either side of the county road running north from Leora.

The outerops are particularly prominent on the Lovesy and Kimmel properties,
The ore consists of cellular, primary limonite, containing sand and chert. The
cavities are often lined with goethite. The hills are capped with Tertiary gravels.

Similar ore outcrops along the ridge northwest of the IXimmel property. Tt
is underlain at this point with cotton rock,

Givens, 1% miles to the northwest, is the nearest shipping point. (B.—1910.}

7. M'GOWN (JOSEPH) LAND.

On line between Secs, 1o and 11, T. 26 N., R. 8 E.

Scattered boulders of limonite are found here on the northern slope of a hill,
covering an area about twenty yards square, The ore is siliceous, silica occurring
as small fragments of chert and fine grains of sand. A few blocks and fragments
of chert are mingled with the ore boulders, This locality is about two miles
distant from the St. L, C. G. & Ft. S. Ry. (L.—1802.)

]
|
155
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8. MURPHY (L. T.) MINE NO. 1.

N.W.%, Sec.34, T. 27 N, R. 8 E.

This mine, located 1% miles west of Puxico, consists of two open cuts 0
vards apart on the crest of a ridge. The larger of these is 30 feet long, 30 feet
wide, and 8 feet deep and exposes brown ore embedded in cherty residual clay.
The smaller cut is 15 feet long, 12 feet wide, and exposes similar ore.

The ore is a cellular, primary limonite, the cavities of which are partly filled
with decomposed chert.

The outcrop, which consists of similar ore, covers an area of five acres.

The above developments were made during 1908 at which time two car loads
of ore are reported to have been shipped. (B.—1010 )

0. MURPHY MINE, NO. 2.

Owmned by L. T. Murphy, Puxico, Mo,
N.E. 14,8 34, T.27 N, R. 8§ E.

This mine, located one mile west of Puxico, consists of an open cut 75 feet
long, 15 feet wide, and 6 feet deep, in which is exposed an irregular ledge of
brown ore.

The ore is a cellular, primary limonite containing hard and decomposed chert,
and occasionally some sand, The same type of ore outcrops at various places over
an area of 15 acres in the vicinity of the cut.

The mine was opened in 1908 at which time one car of ore was shipped.

(B.—1910.)

10. MURPHY MINE, NO. 3.

Owvned by W. I. Murphy, Ridgeway, 11,
E 14, Sec. 8§, T. 27 N, R. 9 E.

This mine is located half a mile east of Idlewild, and adjacent to the St. Lonis
and San Franeisco R'y. Developnients consist of two open cuts, one of which is
situated near the crest of a hill and the other at its foot 300 vards north of the
first. The upper cut, which is 30 feet long, 15 feet wide, and 6 feet deep, discloses
cellular, primary limonite containing some goethite and considerable decomposed
chert. The lower cut, which is 25 feet wide and 4o feet long, encountered similar
ore, These developments were made during 1908 at which time four cars of ore
are reported to have been shipped.

The surface indications of ore at this place consist of a few scattered boulders
of limonite. (B.—1910)

1. PICC MINE.

Owmed by the Puxico Iron Company, Puxico, Mo.
N.E. 14, Sec, 26, T. 27 N., R. § E.

This mine, located about one mile north of Puxico, is situated on the southeast
slope of an outlying Cambrian foot-hill, which is surrounded 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 of openings extending for a distance of 300
vards along the line of the outcrop. The largest opening is about 200 feet long
by 100 feet wide, and has been sunk in ore to a depth of zo feet.
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Fig. 1. PIT NO. 1, HOOPER MINE, BUTLER COUNTY, PRIMARY LIMONITE.

Fig. 2 PICO MINE, STODDARD COUNTY, PRIMARY LIMONITE.
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Developments show that the hill consists of roughly stratified, cherty, residual
clay overlying a core of cherty dolomite of Upper Cambrian age (probably Jeffer-
son City). The stratification of the residuum is shown by more or less continuous
layers of unaltered and partly decomposed chert embedded in it at certain horizons.

The ore occurs in irregular pockets in the residual materials and at one point,
as shown by present developments, extends to the limestone underneath. It con-
sists of dense to porous primary limonite, many of the cavities containing clay
and sand. Unreplaced chert 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. Many 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 are lined with goethite.

This property is connected with the St. Louis and San TFrancisco R'y. Tt was
opened and operated by Mr, T, J, St. Louis in 1908 and 1gog, during which time
about 2,700 tons of ore were mined. The present operators took possession
Dec. #th, 1909, and, during 1910, 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 are of shipments made to the St. Lonis Blast Furnace
Company during 1gog and 1910: (No. 7 is an average of 10 shipments.)

T =
Number. | Irom. Silica. Phos. Mn. Moisture.
i
O —— 44 .87 19.50 0.038 0.60 2.00
A e w  maT mt 46.76 18.84 0.031 0.74 3.80
b ST T 8 B S 45,28 16.00 0.038 0.63 | 4.00
B e R R A S e S N 49.10 15,25 0.044 0.95 3.00
R T S T e A 500.85 12.70 0,063 0.65 | 2.00
e T L e R R 52.33 12.80 0.040 0.78 2.00
A SR O R T SR 48.00 16.59 0,041 0.77 ‘ 3.38
(C—1g1n)
12, PURCELL (H. B.) LAND.

Sec. 36, T. 27 N.,, R. § E.

Limonite is found here, on the property of Mr. H. B. Purcell, as partiaily-
exposed boulders on a rather steep hill slope, But a few of these boulders in the
soil are exposed. The ore is siliceous, silica oceurring as grains of sand,

(L—1802.)

13. SMITH MINE.
Owmed by J. A. Hickman, Puxico, Mo.
N. W. ¥4, Sec. 33, T. 2r N., R. 8 E.

This mine, located half a mile northeast of Mingo, is situated on the south
face of a hill along the side of which primary limonite outcrops over an area of
about seven acres. The 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 1009,

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 42.01% iron,
19.73% silica, 0.217% Phos., 1.44% Mn. and 3.0% moisture. {B.—1010.)
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4. TERTIARY LAND.

Owned by Mrs. N. R. Seism, Bloowmfield, Mo.
W. %, Lot 1, N. W. 14, Sec. 2, T. 26 N., K. 10 E.

This prospect, located three miles north of Bloomfield, consists of an outcrop
of Tertiary gravel which has been cemented and partly replaced by limounite, the
more decomposed chert being affected the most. No developments have been made
and the ore exposed in the outcrop is too silicious to be of value. )

The hills in this vicinity are thickly covered with Tertiary gravels and clays.

(B.—1010.)

15. WILHELM LAND.

Owned by John Wilkelm, Puxico, Mo,
N. W. 14, 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 limonite of the usual tvpe.
The ore is highly silicious due to the inclusion of fragments of chert and sand.
No development work has been done. (B.—1910.)

REPORTED OCCURRENCES.

S E. 14, Sec. 3, T. 26 N.,, R. § E.
N.W. 14, Sec. 5, T.27 N, R. 10 E.

TANEY COUNTY.
SECONDARY LIMONITE.

¥ SYLER LAND.
S.E W, N.E.Y,and N. E. 14, §S. E. V‘, Sec. 18, T. 23 N., R. 20 IV.

This property is located three-quarters of a mile south of White river and
six miles east of Branson, the nearest shipping point on the White River Division
of the Missouri Pacific R'y.

The outerop 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 of chert. Dolomite, of the Jefferson
City formation, ontcrops at many places in the stream bed and along the sides of
the ridge, indicating that the residuum at this place is thin. 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.

It is reported that at one time three barges of surface ore from this place were
floated down the White river. The barges, however, sank before market was
reached, ) (H.—1910.}
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REPORTED OCCURRENCE.
N. W. 14, Sec. 6, T. 22 N., R. 2zr W.

TEXAS COUNTY.

Aside from one of the filled sink type, the known iron ore deposits
of this county are secondary limonite. The ore occurs embedded in the
residual elays overlying the Roubidoux formation which outerops
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.

1. ROGER'S MILL LAND.
N.W. 14, N.E Y, Sec.23, T. 3t N, R.o WW.
On the property of the Missouri Ivon Company.

Specular iron ore 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 rolling logs,
from the deposit on the top of the hill. 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.—18g2.)

SECONDARY LIMONITE.

2. DUKE (M. E.) LAND.

Sec. 1, T. 30 N, R. 10 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 Iocality is twenty
miles from the K. C,, Ft. S. & M. Ry. (L.—18g2.)

3 FIELD BANK.
Sec. 11, 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 number of
houlders 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. & M. Ry. (L.—1892.)

4 GOVERNMENT LAND NO. 6.
E Vi, Lot 3, N.IW. i, Sec. 6, T.29 N., R. 9 V.

On the side of a hill limonite is found covering half of an acre and within
this area little but ore is seen, [t is somewhat siliceous, bearing silica as fine
grains of sand, In addition to being siliceous it is not compaet 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. & M, Ry. (L.—1802 )

SMALLEY (H. H.,) LAND.
Sec..36, T. 28 N, R. 11 W.

Limonite occurs here near the foot of a rather steep slope, as scattered
boulders, over about half an acre. It is a siliceous ore containing both chert
and grains of sand. Much chert is found in the form of large fragments and

LT

sharp gravel on the slope adjacent to the area showing ore. (L.—18g2.)
6. SMITH (N. W.) LAND.

S.E. Y, S W.w, Sec. 4, T.50 N, R. 9 IV,

A small amount of limonite is found on the surface at this locality and several
challow 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 ifragments 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—1802.)
SUTTON (T. J.) LAND.
S. %, N.E. 1, 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.—1802)

=~

REPORTED OCCURRENCES.

B. Ziegler—N. E. Y, N. W. 14, Sec. 14, T. 3t N, R. 9 V.
Sec. 36, T. 28 N, R. 7 W.
N.E 14, &S E 14, Sec. 18, T. 28 N., R. 11 IV,
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WARREN COUNTY.
HEMATITES OF THE CARBONIFEROUS.

: 5 SANDMEYER LAND.

Owned by E. Sandmeyer, Warrenton, Mo.
W. 14, Sec. 21, T. 46 N., R. 2 W.

This prospect, located about four miles south of Warrenton, consists of scat-
tered boulders of residual red and blue hematite situated on the north bank of a
ravine, No developments have been made, Residual chert fragments occur inter-
mingled with the ore.

Limestone, probably of Trenton age, outcrops at intervals along the bed of
the ravine, below the ore outerop, while west and southwest of the exposure of
iron, fire clay outcrops at several places, (H.—1910.)

WASHINGTON COUNTY,

‘With the exception of a few filled sink deposits of red and specular
hematite in the extreme northwestern corner of this county, the known
deposits of iron ore consists of secondary limonite which oceurs 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 Hversol, 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. DBecause 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 ITron Mountain ore, was smelted. In 1873 the Hamilton
Tron Works were built in the northwestern corner of the county and
considerable red and specular hematite from deposits in that vieinity
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
inconsiderable quantity of iron ore.

*Litton, A., Preliminary report on some of the principal mines in Franklin, Jefferson,

Washington, St. Francois, and Madison counties, Missouri: Missouri Geol. Survey Rept.,
1855, Part II, p. 73.
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HEMATITES OF THE FILLED SINKS.

I. BLANTON SPECULAR MINE,
N.¥%, S E. %, Sec. 20, T. 90 N, R. 1 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 hill thickly covered with detritus, through which
single pieces of specular ore are unequally distributed. The ore itself is of good
quality. (S.—1872.)

2. PRIMROSE HILL MINE.

S. W. 14, N. W. %, Sec. 32, T. g0 N.,, R. 1 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 ridee,
enclosing a deep ravine, Pieces of hard sandstone, with quartz cement, and of
ordinary soft sandstone, are 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 =olid 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 LIMONITE.
3. ADAMS PROPERTY.

Owned by Dan Adams and Walton Bros., Belgrade, Mo.
N.E ¥4, Sec. 4, T. 35 N, R.2E,

This property is located 16 miles southwest of Irondale, the nearest shipping
point on the St. Louis, Iron Mountain and Southern R'y. The outerop is situated
on the north slope of a hill and consists of boulders of limonite scattered over 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.
Quterops of Bonneterre dolomite oceur 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 contaimng
a core of unaltered marcasite. No chert or sand was observed associated with the
ore, (B—1010)

4 BLANTON LIMONITE BANK.

S. 14, S.W. Y, Sec. 20, T. 9o N, R. 1 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. Y, Sec. 30, T. 36 N,, R. 2 E.

This property is located 11 miles southwest of Irondale, the nearest chipping
point on the St. Louis, Iron Mountain and Seuthern 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 northeast trending ridge. The ore varies in texture
from dense to slightly 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.—1g10.)

6. NICHOLSON BANK.

Owned by W. E. Nicholson, Belgrade, Mo.
N.E. %, 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, Iron Mountain and Southern R'y. The outcrop consists
of boulders of limonite exposed immediately below the crest and on both sides 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 containing no chert, but a small amount of sand.
Many of the boulders contain small lenses of ochre.

Mr. Nicholson reports that a small amount of the ore was hauled to Bonneterre,
where it was used as a flux in lead smelting. (B.—1910.)

7. PREWITT MOUNTATIN.

Owned by O. W. Ramsey, Bismarck, and S. C, Crommer, Belgrade, Mo.
Sec. 16, T. 35 N., R. 2 E,

This property is located 16 miles southwest of Trondale. 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 silicious,
ocherous material, (B.—1010.)

REPORTED OCCURRENCES.

N.W.1 N.E.%, Sec. 7, T.35N,, R.1E.
S.W.1, N.W.1% Sec. 7, T.35N,, R.1E.
S.W.1%, Sec. 7, T.35 N, R.1E.
N.W.1, N.W.1, Sec. 17, T.35N,, R. 1 E.
N.W.. N.E.1, Sec.18, T.35N., R.1E.
Sec. 13, T.35 N., R.2 E.
N.E.1, N.E. % Sec.14, T.35N., R.2E.
S.W.1, N.W.1%, Sec.13, T.35N,, R.3E.
S.W.1, N.E.3%
and Sec. 16, T.35 N., R. 1 W.
N.W.1, S.E. L
N.E.%, N.E.1, Sec.24, T.36N., R.1E.
N.E. 1, Sec.27, T

.36 N, R.2 E.
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S.W.} S.E. i, Sec.16, T.36 N, R. 3 E.
Lot 1, N.E. 3 Sec. 3, T.38N,, R.1 W.
Lot 2, N.E. &, Sec. 3, T.38N,, R.1 W.
Lot 1, N.E.{, Sec. 4, T.39N;,, R.1E.
S.E.3, N.W.1 Sec.33, T.39N, R.1E.
S.W.4L N.W.% Sec.31; T.40N.,, R.1W.
S.W.4 S.E. 4 Sec.33, T.40N., R.1W.

WAYNE COUNTY.

Wayne county ranks eighth in the pro&uction of iron ore, having
an accredited output of 52,342 tons. With the exception of two un-
developed deposits of speeular ore in porphyry, the iron deposits of
this county consist of secondary and primary limonite, the relative
abundance, distribution, and loeations 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
residuum 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, outerops of the underlying formations, consisting
chiefly of Roubidoux sandstone with some Gasconade limestone, occur
only at intervals along the larger streams.

Iren ore was first mined in this county in 1883 when several mines
in the vieinity 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 sinee 1905 shipments
have been made each year. Thirty-seven secondary and sixteen pri-
mary limonite mines have been opened and four log washers, two at
Greenville, one at Williamsville, and one at Taskee have been built.
Of the total production, 44,864 tons were secondary, and 7,478 tons
primary limonite.

SPECULAR ORE IN PORPHYRY.

T: CHEENEY BANEK.
N.E 14,8 E %4, Sec. 21, T. 20 N., R. 1 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
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was sunk in a red clay with much broken, ferruginous chert intermixed. In the cut
and shaft at top of the hill, considerable limonite was found in scattering pieces.
No rock was seen in position anywhere near this bank. The top of the hill was
covered with chert and sandy limestone, and much ferruginous chert was found 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 hill.
A large boulder of ore was found 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, CLARK'S MOUNTAIN.
W. %, 8.E. %, Sec. 5,T.20 N, R, 1 E.

On Clark’s Motntain, in Wayne county, large boulders of epecular ore have
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 which the boulders were
embedded, but they are reported not to have reached the porphyry. 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.—1802.)

SECONDARY LIMONITE.
3. ALLEY MINE.

Owned by P. B. Alley, Greenwille, Mo.
E. %, S E 14, Sec. 23, T. 28 N., R. 5 E.

This mine is located 124 miles southwest of Greenville, and about hali a mile
south of the Williamsville, Greenville and St. Louis R'y. It 1s situated near the
crest of the west slope of a hill which rises fully 150 feet above the valley.
Developments consist of two cuis 30 to 4o 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, 6G.00% silica, 0.070% Phos, o0.11% Mn, and
5.00% moisture. (C.—1010.)

4. ANDERSON BANK.

Owwned by N. M. Anderson, Gads Hill, Meo.
S.W.1,Sec. 3 T.20 N, R 3 E.
This bank, located two miles southwest of Gads Hill and 300 vards 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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5. ANDERSON MINE.

Owned by N, M. Anderson.
Sec. 2, T. 20 N., R. 3 E.

This mine, located 124 miles south of Gads Hill, is situated on the sonuth 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 cre
embedded in a cherty clay.

The ore is a secondary limonite, 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 1go8. (B.—1910.)

6. BAILEY MINE.

Owwned by Henry Bailey, Taskee, Mo.
N.E.%, N. W. 34, Sec. 29, T. 27 N, R. 6 E.

This mine, located two miles southeast of Taskee, is situated near the base
of the east slope of a high hill. Tt consists of several small cuts from which
about a car load of brown ore has been mined and shipped.

The ore is a secondary limonite, chiefly of the pipe variety. The outcrop
extends over an area of approximately hali an acre in the immediate vicinity of
the pits. ' (C—1910)

% BEAR MOUNTAIN BANK.

N, W. %, Sec.2, T. 29 N,, R. 3 E.

On the base of Bear Mountain, an oblong porphyry hill, limonite is found
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 end, 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 surface
much ore is of stalactitic structure, and quite pure. (M.—1873.)

8 BINGHAM MINE.

Owned by The Wayne Ivon and Lumber Company, Greenville, Mo.
S. 1%, 8. W. 4, Sec. 27, T. 282 N., R. 5 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 1900. Each cut is so feet long by 30 feet wide and has a
maximum depth of zo 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 adjacent to them, The ore is a secondary limonite very largely of the
pipe variety. There is, however, some boulder ore enclosing fragments of chert.
A mine sample taken and analyzed by the Wayne Iron Company, showed 50.74%
iron, 1.45% silica, 0.04% Phos,, 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 of the Williamsville, Greenville and St. Lounis R'y, (C.—i1g10.)

0. BOWMAN BANK,

Owned by Bowman-Fayne and Company,
N.W.Y,N.E.24,Sec. 15, T. 27 N, R. 5 E.

This bank, located three miles northeast of Williamsville and about a quarter
of a mile north of the St. Louis and San Francisco R'y., is situated on the north
slope of a high hill where brown ore outerops over an area of approximately three
acres. Developments consists of 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 limonite,—chiefly of the pipe variety,—
has been mined. The deposit is reported to have produced about one-third ore by
hand picking, while the dump shows a good wash dirt remaining, With the ex-
ception of one pit, 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 1gog, at
which time approximately so tons of ore were mined. No shipments have been
made.

Situated near the top of the main ridge and about 200 yards east of the
above bank, are five pits ranging from 4 to 14 feet in depth. With the exception
of one shallow pit, these openings encountered good pipe and boulder ore in a
cherty clay. The proportion of ore to dirt is somewhat lower than in those pits
already described. (C.—1010.)

10. BUFFINGTON MINE.
Owned by A. Long, Greenville, Mo,
N.W.4%,8 E. 4, Sec. 13, T. 27 N, R. 4 E.

This mine, located two miles northwest of Williamsville, is situated in a small
ravine surrounded by high, chert covered hills. The outcrop consisted of occasional
boulders of pipe ore near the base of a hill, It has been opened by a single cut 40
feet wide and 12 feet deep from which 230 tons of ore were mined and shipped
during 1910,

The ore is a secondary limonite, very largely of the pipe variety and occurs
embedded in cherty, red clay. Massive houlders, when broken, show stalactitic
structure in cross section. Only the coarser ore was loaded and much small
wash ore was thrown upon the dump. Very little chert is enclosed by the ore,
and it is very uniform in grade. An average analysis of the seven car loads
shipped showed iron 33.46%, silica 9.45%, Phos. 0.007%, Mn, 0.10%, and moisture
3.26%. :

The ore was hauled two miles by wagon to Williamsville. (C.—1910.)

11, BURKETT MINE NO. 1.
Qumed by J. M. Burkett, Williamszille, Mo.
N.E Y, S W. 14, Sec. 32, T.27 N, R. 5 E.
This mine, located two miles south of Williamsville, and half a mile south of

the Black river, is situated near the base of the west slope of a high, chert covered
hill. The outcrop is composed of fragments and boulders of zecondary limonite
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scattered over an area of about one acre. Developments consist of several shallow
cuts, one of which extends 3o 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
hottom of the larger cut is reported to have shown a little ore heneath the first
layer of sandstone, and to have 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 dendritic forms and structures common to marcasite
of which it is an alteration product.

This mine was opened during 190g when one car load of ore, giving returns of
56.11% iron, 6.60% silica, o.070% Phos., 0.18% Mn,, and 2.00% moisture was
mined and shipped. Work was suspended because of the shallow nature of the
ore body. (C.—1010.)

12 BURKETT MINE NO. 2.

S.W.14,8. W. %, Sec. 32,T.27 N, R. 5 E.

This mine, located about 274 miles south of "Williamsville, 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 limonite but is rather silicious, due to enclosed
chert. One car load, which was mined and shipped during 1909, gave returns of
50.95% iron, 11.04% silica, 0.070% Phos., 0.18% Mn., and 4.00% moisture.

(C.—1910.)

13 CADY MINE.

Owned by The Wayne Iron and Lumber Company, Greenville, Mo.
8. Y%, 8. E. 14, Sec. 22, T. 27 N., R. 5 E.

This mine, located 214 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 so 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 fully 4o0 feet along
the base of the hill. From these openings 3,659 tons of boulder ore were mined
and shipped during 1908, '0g, and '10.

The ore consists chiefly of pipe limonite and occurs embedded in a red and
yvellow 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 handled
with a loading fork. The fine ore is quite abundant and can only be =aved by
washing. Eleven shipments showed an average analysis of 53.51% 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 124 miles
to the St. Louis, Iron Mountain and Southern R’y. at Blum, (C.—1910.)
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14. CEDAR BAY MINE.

Qumed by J. L. Clarkson, Sr., and heirs of I. G. Clarkson.
Secs, 14 and 23, T. 28 N, R. 3 E.

This bank, located two miles north of Leeper, is situated at the head of a
ravine in an area of thick residuum. According to Nason, the bank was opened
in 188z and was worked intermittently until 1888, during which time several
thousand tons of ore were mined and shipped. Developments consisted of a large
cut 40 feet deep and numerous small pits. The face of the cut showed large masses
of an iron-chert breccia in which the iron comprised the greater portion of the
mass and formed a workable ore. Overlying the ore is 20 feet of barren clay and
broken chert in alternate layers. The ore consists chiefly of the pipe variety with
some shelly limonite which contains a small amount of sand. No rock outcraps
occur in the immediate vicinity of the bank.

I5: CHILDRESS MINE.

Owened by Bowman, Fayne and Company.
N.E. Y%, N.E v, Sec. 11, T.27 N, R. 5 E.

This mine, located two miles northwest of Taskee, is sitnated on the south
slope of a high, chert covered hill, half a mile north of Otter creel. Developments
consist of an open cut 45 feet long, 235 feet wide, and 12 feet deep, the entire face
of which shows a 50 to 70% ore bearing dirt. The ore is almost entirely of the
pipe variety, most of which is in small fragments,

A 12 foot pit, 300 yards to the north of the cut, and one shallow pit 100 yards
to the southeast of it, show an abundance of pipe limonite embedded in clay.

The above developments were made in 1908, and about ten car loads of 34%
ore are reported to have been mined and shipped. (C.—1910.)

10, CLUBB MINE.

Owned by Wayite Iron and Lumber Company, Greenville, Mo.
N. W. v, N. W. 4, Sec. 23, T. 28 N, R. 5 E.

This mine, located 1% miles southwest of Greenville, lies about hali way
up the west slope of a high, chert covered hill. Very little ore was observed to
outerop in the vicinity. Developments consist of a small open cut and two shallow
pits from which a car load of ore is reported to have been shipped in 1900

The ore is a secondary limonite, 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.—1010.)

17. CULLNAN BANK.

Owned by Pat Cullnan, Keener, Mo.
N, W.14,S5 E. 1, Sec. 6, T. 26 N,, R. 6 E.
This bank, located 3%4 miles east of Keener, is situated on the west slope of
a hill where secondary limonite 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 are exhibits the usual forms of secondary limonite and is compara-
tively free from silicious material, The depth of the ore is not known. No ship-
ments have been made. (C.—1910.)
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18, DALTON (MRS. N. T.) LAND.
Sec. 11, T. 28 N., R. 5 E.

Massive limonite oceurs here, covering an area about thirty yards square on
a gentle slope. The ore is in the form of large fragments. It is silicious, silica
oceurring as small angular chert pieces.

This deposit is a little more than one mile from Greenville, which is at the
terminus of the W, G. & N. Ry. Several small patches of ore, similar to the one
just deseribed, are found on this range of hills. (L.—1802)

19. DANIEL MINE.

Owned by Miss Daniel, Piedmont, Mo,
S. E. 1, Sec. 25, T. 20 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 elevation as
the ore body,

The ore is secondary limonite, chiefly of the pipe variety and occurs embedded
in a slightly cherty, red clay. This mine was opened about fifty years ago but no
recent work has been done. (B.—1910.)

20. DICKSON MINE.

Owned by The Wayne Iron and Lumber Company, Greenville, Mo.
Lot 7, N. W. %, Sec. 6, T. 27 N., R. 6 E.

This mine, located three miles south of Greenville, was not visited by a member
of this department, but, according to records submitted by the St. Lounis Blast
Furnace Company, it was opened in 1910, when 66 tons of ore were mined and
shipped. The ore ran 52.21% iron, 11.00% silica, 0.117% Thos, 0.10% Mn., and
3.00% moisture, indicating that it is a somewhat silicious limonite of the secondary
type. (C.—1910.)

25, DURROW LAND.

Owuned by John Durrow, Taskee, Mo.
N.E 14,8 E. %, Sec. 26, T.27 N, R. 5 E.

This prospect, located 4% miles east of Williamsville, and two miles southwest
of Taskee, is situated on the north slope of a gentle hill 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 iree from

sand and contains very little enclosed chert. No development work has been
done, (C.—1010.)

22, EARLY BANK.

Owmed by James Early.
S.E. 1, Sec. 6, T. 28 N., R. 4 E.

This deposit, located 334 miles southeast of Piedmont, is situated upon the
middle slope of a steep, chert covered hill. Developments consist 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.—r1010.)
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23 EASTMAN MINE.

Owwned by F. W. Eastman, Keener, Mo,
S.E. Y4, S W.34, Sec. 2, T. 26 N, R. 5 E.

This mine, located one mile east of Keener, is situated on the east face of a
chert covered ridge. Tt consists of a single cut, 50 feet long, 30 feet wide and 10
feet decp from which about 120 tons of ore have been mined,

The ore, which is a secondary limonite of 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.
The dump shows a considerable quantity of small ore, which could be recovered
by washing.

The above developments were made during 1903, Sixty tons of ore shipped
during 1909, gave returns of 53.48% iron, 11.00% silica, 0.104% Phos., 0.10% Mn.,
and 32.00% moisture, (C.—1910.)

24. ESTES MINE.
S. %, Lot 1, N. W, %4, Sec. 19, T. 27 N, R. 6 E.

This mine, located one mile south of Taskee, and half a mile south of Otter
creek, consists of an almost continuous succession of shallow cuts extending for
a distance of 300 yards along the crest of a narrow, southwest ridge. The pits
farthest to the northeast are irregular in shape and shallow. They are in a worked
out condition, the faces showing practically nothing but clay and chert. The waste
dirt from these pits contains too little ore to wash profitably.

Several of the cuts near the southwest end of the ridge were originally 10 to
12 feet deep but they are now so badly caved that but little of the working face
can be seen. The waste dirt 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 of
the old openings.

The ore is secondary limonite, chiefly of the pipe variety, of which about
1.000 tons have been mined and shipped. An average analysis of six shipments
showed 55.13% iron, 0.087% Phos., 8.31% silica, 0.10% Mn., and 4.1% moisture.

(C.—1910.}

b
1

ETHRIDGE MINE.

Owned by Mathew Ethridge, Keener, Mo.
S.W.%, 8 W.%, Sec. 1, T.26 N; R. 5 E.

This mine, located two miles east of Keener, is situated upon the scutheast
point of a sccondary ridge. It consists of two open cuts which extend 20 and 40
feet into the hillside, showing faces approximately 10 feet in height. The 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
generally included. This mine was opened during 1008 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 31.63% iron, 13.16% silica, 0.060% Phos, and
3.00% moisture. (C—r1910)

G—23
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20. FORBES MINE.

SoE. 14, N. W. %, Sec. 12, T.27 N, R, 5 E.

This mine, located 134 miles north of Taskee and half a mile north of Otter
creek, is situated near the base of the north slope of a high, chert covered hill.
Developments consist of an open cut, 30 feet long, 4 to 8 feet wide, and from 3 to
20 feet deep, from which 6o tons of ore were mined and shipped during the sum-
mer of 1gog. The mine is now virtually in a worked out condition,

The ore is secondary limonite, chiefly of the pipe variety. A few small pits
above the main cut show a little ore. The outerop consisted of a few boulders
of pipe ore on the present site of the pit. (C.—r1910.)

27. FOSTER MINE.

QOwned by Mrs. Foster, St. Louis, Mo.
N.E %4,S E 14, Sec, 31, T. 27 N, R. 6 E.

This mine, located three miles south of Taskee, is situated near the base of a
hill where secondary limonite outcrops over an area of 1% acres. Developments
consist of a single cut 100 feet long, 40 feet wide, and about 12 feet deep from
which eight cars of ore are reported to have been shipped. In 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 80% of the face. This is especially true 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,
indicating a total thickness of at least 20 feet.

Mining operations were carried on during 1906 and the ore was hauled three
miles over a ridge road to Keener. (C.—1910.)

28 FREDRICK MINE.
Owwned by James Fredrick, Taskee, Mo.
S. ¥, Lot 2, S. W. W, Sec. 18, T. 27 N, R. ¢ E.

This mine, located about half a mile south of Taskee, 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 1z feet in diameter and 8 feet deep. IFrom these
pits about a car load of secondary pipe and boulder ore was shipped during 1908.
The present face of 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
of ore has been mined. The outcrops are restricted, in each case, to the immediate
vicinity of the development work. (C—1g10.)

20. ' GUEST BANK.
Owmned by W. 8. Guest, Piedmont, Mo.
N. E. Y, Sec. 35, T. 20 N, R. 3 E.

This bank, located half a mile southeast of Piedmont, is marked by an outcrop
of secondary limonite in the form of boulders and pipes, covering an area of
approximately one acre on the west slope of a high hill. Several shallow pits within
the outcrop show the ore to carry a small amount of chert. No shipments have
been made. (B.—1910.)
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30. GUEST LAND.

Owned by W. 5. Guest, Piedmont, Mo.
N. E. 14, Sec. 36, T.29 N, R. 3 E.

This deposit, located one mile sontheast of Piedmont, consists of an outcrop
of brown ore, 6o yards square, occurring at the north base of a hill.

The ore is secondary limonite, of which both the pipe and boulder forms are
represented in the outerop. The pipes are quite small and usually occur in clusters.
The boulder ore is compact and does not show the pipe structure. No develop-
ments have been made, (B.—1g10.)

3L HARNESS AND LUNDY MINE.
N.E Y, N. W.%, Sec. 34, T.28§ N, R. 5 E.

This mine, located 3% miles southwest of Greenville, 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
15 feet, below which ore occurs but no work has been done.

This mine was opened in 1908, and, during that and the following vear,
produced approximately 8,000 tons of ore which averaged 54.61% iron, 8.76% silica,
0.088% FPhos., 0.215% Mn., and 3.50% moisture. (C.—1910.)

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 hill. 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 chert. The ore
covers an area twenty or thirty square vards in extent. It occurs, not with
bedded rock, but with chert in the form of loose fragments and boulders. This
deposit lies about one mile from the W., G. & N. Ry, about the same distance
from the St. L, C. G. & Ft. S. Ry. (I.—1892.)

i HAYNIE (8. C.) LAND.
S. W.14, Sec. 17, T. 27 N., R. 5 E.

Here several large boulders of limonite are strewn promiscuously over 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 distance from the W, G. & N. Ry. (L.—18g2.)

34, HICKS MINE.
Quwned by Andrew Hicks, Chaonia, Mo.
Lot 2, N. W. ¥, 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 outeropped 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 100 feet. The ore, embedded in red clay, forms
a layer abont five fect thick., Tt 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 limonite of which about 100 tons were mined in 190g.
That near the surface was mostly pipe, occurring in large clustered masses a few
of which can still be seen outcropping at the water’s edge. With depth, it grades
into a dense, dark brown limonite, enclosing a few chert fragments but quite
free from sand and of excellent grade. (C.—1910.)

35 HIGGINS MINE.

Owned by The Wayne Iron and Lumber Company, Greenville, Mo.
S.W.Y%, S E. 14, 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 1903 and was worked at
intervals during 1906 and 1go7, producing a total of about 50 car loads of ore.
Developments consist of an irregular open cut oo feet long, 8o feet wide, and 12 to
15 feet deep, the greater part of the face of which shows large and small boulders
of limonite embedded in clay. A 10 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 limonite, one car load of which gave returns of 51.20% iron,
13.05% silica, 0.063% Phos.,, 0.10% 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
outerop 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 Williamsville, Greenville, and
St. Louis R'y., the ore was loaded directly on board cars at the mine.  (C.—1910.)

36. HOLLADAY (H. N. ) AND HAYNIE (S. C.) LAND,
See. 20, T. 27 N.,, R. 5 E.

Limonite boulders, usually about one foot in diameter, and a few larger
fragments of ore are exposed here over a small 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, T. M. & S. Ry. and
the St. L., C. G. & Ft. S. Ry. . (L.—1802.)

"

a7 HOLLIDAY-KLOTZ MINE.

Owned by the Mississippt Valley Iron and Furnace Company, Popular Bluff, Mo.
E 1,8 E 14, Sec. 34, T. 27 N, R. 5 E.

This mine, located 1% 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 outerops
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 3 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 15 feet of good ore bearing dirt. The pits showing the
deepest ore are those lowest on the flanks of the outcrop. The faces of each of the
cuts show a large proportion of ore bearing clay interspaced by occasional horses
of barren clay, The 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 variety, with rare, if any, occurrence of pipes. It frequently ex-
hibits pseudomorphs after marcasite and locally unaltered marcasite oceurs incased
in a hard shell of limonite. Some of it is silicious, due to the presence of enclosed
fragments of chert.
This property was first opened in 1go8 and during that and the following year
045 tons were mined and shipped. Shipment analyses showed the ore to average
52.08% iron, 11.70% silica, 0.083% Phos., 0.17% Mn., and 3.70% moisture.
(Ci—r1010.)

38 HUGHES MINE NO. 1.

Owned by W. H, Hughes, Taskee, Mo.
N. %, Lot 1, N. W, 1, Sec. 19, T. 27 N, R. 6 E.

This mine, located half a mile south of Taskee, is situated on the north slope
of a high hill overlooking Otter creek. Tt consists of one cut about 30 feet in
diameter and 6 to 1o feet deep, from which several car loads of ore have been
mined and shipped. The ore is a secondary limonite, chiefly of the pipe variety,
and occurs embedded in a cherty, residual clay. 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 ore bearing dirt and it is probable that there is

still a considerable quantity of ore to be had from this property. (C—r1910.)
30. HUGHES MINE NO. 2.

Ozwomed by W. H. Hughes, Taskee, Mo.
N.E Y, N.E ¥, Sec. 19, T. 27 N, R. 6 E.

This deposit, located half a mile southwest of Taskee, is situated on the north
face, and 30 feet below the crest, of a high, chert covered hill adjoining Otter
creek. There is practically no outerop, most of the ore being exposed by a shallow
cut 2o feet square and 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 limonite, the greater part of which occurs in pipe form.
There is much fragmentary ore in the clay which could be recovered by washing.

(B.—19r10.)

40. JANIS MINE.

Owned by the Wayne Iron and Lumber Company, Greenville, Mo.
Lot 5, N. W. 14, Sec. 1, T. 27 N, R. 5 E.

This mine, located 134 miles southeast of the Sawyer switch, is situated upon
the crest of a high, chert covered ridge where brown ore outcropped over an
area of about two acres, The mine consists of two open cuts, one entering the
hill from the north and the other from the south, (Fig. 28). The northern cut
is about 100 feet in diameter and 16 feet deep. The upper half of the face of this
cut shows small and large boulders of ore embedded in red clay containing very
little chert. The 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 limonite, contains no sand and is relatively free
from chert.

Analyses of three shipmeats of the boulder ore, mined during 190y, showed
an average of 34.11% iron, 8.74% silica, 0.002% Phos, 0.12% Mn., and 3.70%
moisture. A sample of the boulder ore and ocher, in the lower 7 fect of the face
of the larger cut, showed 52.16% iron, 11.58% silica, 0.013% Phos., 0.025 Sul,
1.502% Alumina, 10.74% combined water, and 0.647% moisture.

At the time the property was visited only the boulder ore was being saved
while the dirt on the dump contained considerable small ore which could be
recovered by washing. Up to Jan. 1st, 1011, about 1,500 tons of ore had been
mined and shipped. (C.—1010.)

JANIS MINE
LOT S NWik SEC !, TETN,RSE
Seace
o_;u_—'_ma'__zo £r
Countour Interval = {0 7

........ Limits of Oulcros
€ Cutlines of Cpen Cut
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Fig. 28

4L KEELE BANK.

Quined by Lucian Keele, Keener, Mo.
N.W. %, S5 E .Y, Sec. 1, T.26 N, R, 5 E.

This bank, located about 274 miles east of Keener, is situated on the east side
and near the head of a small ravine, Tt has been opened by a cut 13 feet long,
10 feet wide and 8 feet deep, from which about 13 tons of ore have been mined.

The ore occurs as large and small boulders mixed with clay and flint. Tt 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. The
outerop consists of occasional boulders and is restricted to the immediate vicinity
of the pit. On the opposite side of the hill is a similar prospect also opened by
a small pit, (C.—1010.)
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42. KEENER MINE.

Qwned by Mrs. L. Keener, Keener, Mo.
S.W.w%, S E Y, Sec. 3T.26 N, R. 5 E.

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. The 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 1909. (C.—1910.)

43. KELLY LAND.

Owned by Thomas Kelly.
W. v, N. E. %, Sec. 21, T. 30 N., R. 5 E.

This prospect, located eleven miles north of Greenville, is situated near the
base 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—1010.)

44. KING MINE.

Owned by The Wayne Iron and Lumber Company, Greenville, Mo.
W, %, S.W. %Y, Sec. 34, T, 28 N, R. 5 E.

This mine, located four miles southwest of Greenville and half a mile south of
the Sawyer switch, is situated at the base of a north hill slope and 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 300 tons of ore 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. In places the clayvey gangue is replaced by a soft, red, ocherous
limonite, enclosing the ore, Much of the ore consists of large bundles of slender,
parallel pipes, about the size of knitting meedles, 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 1909, averaged 5541% iron, 7.55% silica, 0.074% FPhos.,
0.08% Mn,, and 3.0% moisture. The ore was hauled by wagon half a mile and
loaded at Sawyer switch. (C.—1910.)

45. KINKAD LAND.
Quned by Thomas Kinkad, Gays, 11l

S.W.14,8 E 14, Sec. 13, T.30 N, R. 5 E.

This property, located about 1174 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 is a
secondary limonite, the original sulphides having 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
of a similar character, showed 49.36% iron, 10.03% silica, 0.040% Phos., 0.155%
Sul., 11.03% combined water, and 2.01% moisture, While 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.)

46. KISTER BANK.

N, E 4, N. W, 14, See. 35, T. 30 N., R. 4 E.

This deposit is on the flank of the same hill as the Yancey Mountain bank
described on p. 277 and similar to it in the absence of chert detritus. The ore lies
some ffty 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. (M.—1873)

47. KNOX MINE.

Owmned by J. E. Knox, Granite Bend, Mo.
N.W. 14,58, E. 14, 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 1gos and 1go6, at which time
46 tons of ore were mined and shipped, The ore ran 56.64% iron, 6.43% silica,
0.095% Phos.,, 0.19% Mn., and 3.00% moisture, indicating that it is of a secondary
type of limonite. (C.—1910.)

48. LANDAU MINE,

) Owned by S. Landau, Keener, Mo.
S.W.3, N. W. Y%, Sec. 1, T.26 N, R. 5 E.

This mine, located two miles east of Keener, is situated in a small ravine
draining to the southeast. Mining has been conducted by means of four small
cuts, the largest of which is about 50 feet in diameter and shows a 12 foot face
of ore bearing clay. A 23 foot pit in the bottom of this cut is said to have disclosed
a nearly solid mass of ore to a depth of 12 feet. The remaining depth was in
barren clay. The other three cuts are somewhat smaller and show less ore than
the first. Surrounding the four cuts are 17 test pits ranging in depth from 6 to
12 feet, only two of which show a little ore.

The ore is a secondary limonite very largely in the pipe form and ocecurs as
small fragments and large boulders embedded in cherty clay. During 1008
348 tons were shipped giving returns of 33.75% iron, 9.53% silica, 0.070% Phos,,
0.12% Mn., and 5.0% moisture. (C—r1010.}




WAYNE COUNTY. 361

49. MANN BANK.

Sec, 21, T. 27 N., R. 6 E.

Limonite is found here on the land of Gildehaus, Wulfing 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, €. G. & Ft. S. Ry. (L.—1892.)
50. MAXFIELD MINE.

N.E. %4, N.E., %, Sec. 18, T. 27 N, R. 6 E.

This mine, located about one mile northeast of Taskee, consists of an almost
continuous succeseion of shallow cuts from 3 to 12 feet deep, extending for nearly
300 vards 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 are 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)
5L, McKENZIE BANK NO. 1.

Oumned by Long and Colby Mining Company, Greenville, Mo.
N.E.Y,8 E. %4, Sec. 7, T.20 N,, R..7 E.

This bank, located 124 miles north of Hiram, is situated on the west bank of
a small ravine. Developments consist of a cut 7o 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 fect consist of barren, cherty 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. Tt con-
tains some chert but no sand. About 30 tons of ore have been mined, none of
which has been shipped., (C.—1010)

52. MORRIS BANK.

Owned by Joe Morris, Upalika, Mo.
N. W. v, 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 east of the Morris
residence. There is practically no outcrop at this place, the presence of ore being
disclosed by an open cut. The walls of the cut show pipe ore e:abedded in red
clay. No shipments have been made, although several tons of ore were taken from
the pit. (B.—r1010.)

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 depth of
from 10 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 are reported to have been shipped during
1009. (C.—r1010.)

54. MOSS MINE.

wied by John B. Fristo, St. Louis, Mo.
N. W. ¥, S. W. 14, 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. 1t 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 still exposed shows
very little ore and the covered portion is reported to be equally lean. The original
outerop, which was small, occurred on the present site of the pit. The ore consists
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
1006 to 1908 and the ore was hauled by wagon to Taskee. (C.—1910)

55. NELSON MINE.
Owned by Frank Nelson, Taskee, Mo.
N.E. Y%, S W. %, Sec. 20, T. 27 N, R. 6 E.

This mine, located about 134 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 ore 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
10 feet deep. From these pits about 6o tons of ore are reported to have been
mined and shipped. The ore is a secondary limonite, very largely of ihe pipe
variety, containing no sand and but very little chert. ) (C.—1910.)

50. OJIBWAY MINE.

Owned by Alexander H, Handlin, St. Louis, Mo.
S.W.%4, N.E. Y, Sec. 21, T.27 N., R. 6 E.

This mine, located half a mile north of Ojibway, is sitnated 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. The surface ore contains some sand aand chert but that from
near the bottom of the pits is only slightly silicious. During 1go6 and 1907,
1,186 tons of ore were mined and shipped, eight cars of which gave an average
return of 33.24% iron, 963% silica, 0.055% Phos, 0005% Mn., and 4.3%
moisture. (C.—1910.)
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Fig. 1. NORTH CUT OF THE OJIBWAY MINE; OJIBWAY, WAYNE COUNTY,
SECONDARY LIMONITE.

Fig. 2. KING MINE, GREENVILLE, WAYNE COUNTY, PIPE ORE.
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57 O’KEEFE BANK, NO. 1.

Owned by P. O'Keefe, Granite Bend, Mo.
N. %, 8. E. Y, Sec. 10, T. 27 N., R. 4 E.

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 4o feet of the valleys. No ore has been shipped.

(C—1010.)

58. O’KEEFE BANK NO. 2.

Owned by P. O'Keefe, Granite Bend, Mo.
S.E. %, N.W. Y, Sec. 21, T, 27 N., R. g4 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 limonite of both the pipe and boulder form and occurs
embedded in red clay. No shipments have been made. (B.—1g10.)

50. O’KEEFE MINE NO. 1.

Qued by P. O'Keefe, Granite Bend, Mo.
N.E %, N. W. Y, Sec. 12, T. 27 N.,, R. 4 E.

This mine, located two miles east of Granite Bend, is situated near the head of
a small northwest pitching ravine. It consists of one large cut 30 feet in diameter
and 18 feet deep from which several car Ioads of ore have been mined and shipped.
The outcrop consisted of a few boulders of ore lying in the immediate vicinity 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 clay
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, 0.067% Phos., 0.14% Mn., and 3.00% moisture. The ore
was hauled by wagon to Williamsville, a distance of about four miles. (C.—1g10.)

Go. O’KEEFE MINE NO. 3.

Owned by P. O'Keefe, Granite Bend, Mo.
N. W, 14, N.W. 4, Sec. 12, T, 27 N, R. 2 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 4o feet long, 30
feet wide, and 10 feet deep, from which five cars of ore have been shipped.

The ore is a secondary limonite 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 No. 1, although, with the exception of the Tertiary pebbles which were not
observed here, the horizon and enclosing materials are the same. (C.—1910.)

61. OTTER CREEK BANK.

S. W. %, Sec. 3, and Lot 1, N, E. ¥4, 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 are situated in the N. E. 14,
Sec. 4. Here, upon the southern slope of the hill, near the summit, the ore covers
an area about two hundred feet along the slope, and sixty to seventy-five feet wide.
Over the crown of the hill, on the northern slope, a small amount of ore is seen.
The ore is mostly in quite small pieces, and of poor quality, being sandy and cherty.
Upon the S. W, 14, Sec. 3, lyving low on the hill there is a small outerop of very
good stalactitic ore. It is in small pieces. (M.—1873.)

Gz, PITTSBURG MINE.

Owned by Pittsburg Iron Mining Company, Williamsuville, Mo.
E. %, N. E. 1, Sec. 6, T. 26 N., R. 5 E.

This mine, located 214 miles south of Williamsville, is situated upon the crest
of a high north and south ridge where fine and coarse fragments of brown ore
outerop almost continuously over an area zoo feet long by 70 feet wide. A 70
foot shaft at the south end of the deposit is said to have cut 18 feet of ore. A
trench 10 feet deep and 2o 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
1goo at which time 78 tons of ore were shipped.

The ore is a rather soft, dark brown, secondary limonite and occurs as large
boulders and small fragments embedded in a cherty clay. While it contains some
enclosed chert, it is entirely free from sand. Much 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 of 35.57% iron, 7.10% silica, and 0.080%
Phos. (C.—r1910.)

63. PLETZ (F.) MINE.
N.E %,S W.W, Sec. 21, T.27 N, R. 5 E.

This mine, located one mile east of Williamsville, was not visited by a member
of this Bureau but, according to records submitted by the St. Louis Blast Furnace
Company, it was opened during 1903, at which time 16 tons of ore were mined and
shipped. The ore ran 58.33% iron, and 4.25% silica, indicating a secondary limonite,
probably of the pipe variety. (C.—1010.)

€4. PRATT MINE.

Owned by A. L. Pratt, Williamsuville, Mo.
S.E.%, S W.34,Sec.21, T. 27 N, R. 5 E,

This property, located about 174 miles east of Williamsville, 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. Altogether about 30 tons of ore were mined and
shipped during 1007,
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Fig. 1. SAWYER MINE, WAYNE COUNTY, SECONDARY LIMONITE.

BOULDER OFF PIPE ORE. HICKS MINE, WAYNE COUNTY.

Fig. 2.
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On the hillside, across the valley to the south of the above deposit, is a shallow
pit 2o 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. 5 E.

Limonite, in the form of fragments, occurs here at the railroad cut near the
top of the hill, in the form of small fragments and larger pieces. It covers several
square vards but nothing in the cut indicates an extensive deposit, as no ore and
only chert and vellow sandy clay are to be seen. Some chert lies on the hill around
the area containing ore. It is only slightly siliceous. (L.—18g2.)

GO, RUBOTTOM (L.) LAND.
Sec. 10, T. 28 N.,, R. 5 E.

Here a few small masses of limonite are found mingled with many fragments
of white chert. The ore is of a good quality, is pseudomorphous, probably after
pyrite, and has resinous lustre. No bedded rock near. (L.—1802.)

67. SANDERS BANK.

Qwned by E. F, Sanders, Taskee, Mo.
N.E.Y%,N.E. %, Sec. 24, T. 27 N, R. 5 E.

This bank, located half a mile southwest of Taskee, is sitnated near the top
of the south point of a hill. Developments consist of a 10 foot pit which shows
pipe and boulder ore embedded in cherty 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.—10910.)

68. SANDERSON LAND.

Qwmned by A, E. Sanderson, Chaonia, Mo.
N. E. %4, Sec. 14, T. 27 N., R. 6 E.

This prospect, located about two miles north of Chaonia, consists ot a few
fragments and boulders of pipe limonite which have been exposed by the upturned
roots of a tree. Occasional fragments of surface ore occur in the immediate
vicinity. No developments have been made. (C.—1g10.)

6g. SAWYER MINE,

Owied by The Wayne Iron and Lumber Company, Greenville,” Mo.
N. 14, N.W. 1, Sec. 349, T. 28 N,, R. 5 E.

This mine, located 374 miles southwest of Greenville, is situated on the north
slope of a chert covered hill, Tt consists of a relatively large cut 3oo feet long,
100 feet wide and go feet deep, the base of which is about 10 feet above the level
of a small ravine. The ore is secondary limonite of both the boulder and pipe
variety and occurs embedded in cherty, residual clay. The materials shown in the
face are as follows: (in descending order)
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10 feet. Residuoal clay and chert with very little ore.
15 - Pipe ore, in large and small fragments, and ochre embedded in cherty clay.
6 " Light-colored fire clay and sand, containing only a few fragments of ore.
20 ¢ Pipe ore in large and small fragments, and ochre embedded in clay; some cherty
iron breccia.
5 White fire clay in part stained by iron.
5 “ Boulder ore is reported below this clay.

While the ahove 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. The mine has been bottomed on the
lower layer of white fire clay, beneath which boulder ore is reported.

This mine was opened about 1go5 and it has been worked intermittently up to
the present time producing between ten and fifteen thousand tons of ore. Tt is
connected by a spur to the main line of the Williamsville, Greenville and St
Louis R'y. Steam shovels have been employved 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, 0.06g% Phos., 0.38% Mn., and 0.50% alumina, while the
boulder ore averaged 57.26% iron, 2.87% silica, 0.064% Phos.,, 0.32% Mn., and
0.55% alumina. The high silica of the wash ore is due to the imperfect separation
of the associated chert. (C.—1910.)

0. SCHAFER BANK.

N. ¥, S.E. %,Sec.2,T.26 N, R. 5 E.

This bank, located 1% miles east of Keener, is sitnated on the west slope of a
chert covered hill. Developments consist of a shallow cut from which has been
taken secondary limonite of both the pipe and boulder variety mixed with clay
and chert. Some ore outcrops in the vicinity of the cut. On the N. 14 of the
N. ¥4 of the S. E. 14 of the same section a three foot pit developed a similar
showing. (C.—1910.)

71, SCOTT BANK.

Qaned by U. S. Scott, Hendrickson, Mo.
S. Y% Lot 1, S W. %, Sec. 6, T. 26 N., R. 6 E.

This property, located about two miles northeast of Hendrickson, has been
developed by two cuts 30 feet long, 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. The surface showing here con-
sisted of a few loose boulders in the immediate vicinity of the pits. (C.—1010.)

52, SHIPTON MINE.
Owned by H. M. Shipton, Taskee, Mo.
S.W.Y,S8.E. %, Sec. 14, T. 27 N., R. 5 E.

This mine, located 134 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. 14, S, E. 14, Sec. 14, show similar ore. The mining on this
property was done under lease at a royalty of ten cents per ton and the pits were
left in a robbed condition. The outcrop in each case was confined to the imme-
diate vicinity of the pits. (C.—1910.)
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73. SINGER, NIMICK 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. The 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. 1L, I. M. & S. Ry. (L.—1892.)

7. SMOOT MINE.
Owned by . L. Smoot, Taskee, Mo.
S. 1, See. 1, T, 27 N, R, 5 E.
This mine, located two miles southeast of Taskee, consists of a large pit
80 by 40 by 15 feet, situated on the north slope of a hill. 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 dirt. 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.
' A narrow 40 foot cut on the hill to the north shows a 12 foot face of
similar pipe ore at that place. There i3 at present sonfe 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.—1010.)

75. STAGGS MINE.
Owmed by I'. M. Staggs, Chaonia, Mo.
N.E. 1, S.E. %, Sec. 23, T. 27 N., R. 6 E.

This mine is located 1% 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 cuts, 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 eight to ten feet of
secondary limonite, chiefly of the pipe variety, embedded in clay. A shallow
pit in the bottom of the deepest cut uncovered pure marcasite underlain by
fire 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, 0.100% Phos., 0.06% Mn., and 3.0% moisture.

(C.—1910.)
76, STEVENSON BANK.
QOwned by Bowman-Fayne and Company.
N.W. 14, N. W. Y, Sec. 12, T. 27 N, R. 5 E.

This prospect, located 174 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 secondary limonite 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.
Owmned by Marcus Sutton, Greenville, Mo.
N.E. %4, Sec. 23, T.28 N, R. 5 E.

This mine, located one mile southwest of Greenville and half a mile north
of the Williamsville, Greenville, and St. Louis R'y., consists of three openings,
one of which is situated on the east and two on the west side of a small
valley. The opening on the east side of the valley is a narrow 4o 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
arranged 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 large quantity of small fragmentary pipe ore makes a good
wash dirt. Small fragments of pipe ore outcrop over the hillside in the
vicinity of the pits. (C.—1910.)

78. WILLIAMSVILLE AND IRON MOUNTAIN ORE COMPANY
BANK. NO. 1.

N.E 4, N.E %4, Sec. 19, T. 27 N., R. 5 E.

This bank, located one mile north of Williamsville, 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 vards over
which boulders and fragments of pipe limonite outcrop quite generally. The
largest cut is 12 feet wide and extends 2o 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 less ore.

(C.—1910.)

79. WILLIAMSVILLE AND IRON MOUNTAIN ORE COMPANY BANK
NO. 2

SvE. M, 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 end 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 15 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 limonite, 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 confined
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 1900. One car load
of ore, which was shipped without washing, is reported to have given returns
of 56% iron. (C.—1910.)

8o. ' WILLIAMSVILLE MINE.

Owned by The Williamsuville, Iron Mountain Ore Company, Williamsville, Mo.
W. 14, N. W. 1, Sec. 20, T. 27 N.,, R. 5 E.

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.)

81, YANCEY MOUNTAIN BANK.

N.W. 14, N. E. %, 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 ferruginous, (M.—1873.)

PRIMARY LIMONITE.

82, ANDERSON LAND.

Owned by Hugh Anderson.
S.E. 14, 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 ore is a primary limonite varying from compact to cellular in texture
and is silicious, due to the presence of sand and decomposed chert. Goethite
is quite abundant lining cavities in the cellular ore. No developments have
been made. (B.—1910.)

83. ATKINS ESTATE LAND.
N. W. 14, Sec. 19, T. 28 N., R. 6 E.

Limonite is found here and the main body of the exposed ore extends
over an area of about fifty yards square. The ore is slightly siliceous, occurs
as fragments on a moderate slope and mingled with many fragments of white
chert. Some of the latter are quite large, This locality is about one mile and
one-half from the W., G. & N. Ry. (L.—1892.)

8. BAILEY BANK.

wned by T. G. Bailey, Chaonia, Mo.
N. W, %4,S W.¥,Sec.30,T.27N.,,R. 7 E.

This bank is located 124 miles south of Chaonia, and is situated near the
foot of the west end of a hill where cherty, brown ore outcrops aver an area
of about one acre. Developments consist of four small cuts and three shallow
pits. The largest cut, which is 12 feet in diameter and four feet deep, en-
countered ore throughout its depth. Seven tons of fair grade, silicious,
primary limonite were mined from the opening. The other pits are small and
shailow and produced but a small quantity of sandy, cherty ore similar to
that in the outcrop. The depth of the ore has not been determined. No
shipments have been made, (C.—rg10.)
8s. BAKER MINE.

Ozwened by the South Missowri Pine Lumber Company, Upalika, Mo,
N.E ¥,8 W.34,8¢e.5 T.26 N,R.2E,

This mine, located one mile west of Upalika, and joining the St. l.ouis
and San Francisco R'y. on the south, is situated near the head of a small
ravine about 50 feet below the crest of the divide. It consists of an open cut
40 feet long, 30 feet wide, and 10 feet deep, from which several car loads of
ore have been mined. The upper three to five feet of the face shows clay and
chert carrying very little ore, while the remainder of the face exhibits a
nearly solid bed of porous, silicious, primary limonite mixed with soft,
ocherous material and some clay and chert. A seven foot pit in the bottom
of the cut is reported to have encountered similar ore throughout its depth.

The above development work has not determined the thickness nor
lateral extent of the ore body, There is practically no outerop in the imme-
diate vicinity of the mine.

Forty feet above the mine, and near the crest of the ridge, an eight foct
pit shows some ore embedded in cherty clay. In a small ravine 207 feet north
of this pit is a heavy outecrop of cherty, cellular ore. South of this outcrop
numerous test pits show the presence of considerable ore close to the surface.

Thirty-five tons of ore, shipped from this property in 1900 ran 46.47%
iron, 18.6% silica, 0.52% Mn., and 4.0% water, (C.—1910.)
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86, BARKER BANK.

Owned by Wayne Iron and Lumber Co., Greenville, Mo.
S. 1.1, N, E. %, See. 31, T. 20 N, R. 7 E.

This deposit, located 2% miles south of Hiram, iz situated upon the crest
of a high, chert covered hill. The outcrop consists of boulders of cherty,
primary limonite scattered over an area of about half an acre. It has been
opened by a 10 foot pit, which showed massive boulders of porous, cherty
ore in the upper five feet, below which the face was obscured by caving., The
ore taken from the pit is highly silicious, due to the presence of some sand

and many partly replaced and iron stained chert fragments, (C.—19710.)
87. BENNETT-SMITH MINE.

QOzwned by the Sneathern Estate.
W. %, N. E. 14, Sec. 8 T. 28 N., R. 6 E.

This mine, located three miles northeast of Greenville, is situated about
30 feet below the crest of the south slope of a high hill. It consists of a
single cut 30 feet long, 2o feet wide, and 8 feet deep, from which goo tons of
ore were mined and shipped in 1907. The face of the cut shows massive
boulders of primary limonite separated by thin, vertical seams of clay and
chert, The ore is exceedingly porous and rather silicious, due to the pres-
ence of sand and small fragments of chert. The presence of goethite occurring
in the form of botryoidal growths, lining and filling cavities in the ore, ma-
terially improves its quality. (C.—1p10.)

&8, BERRY (WM.} LAND NO, 1.
Sec. 15, T. 28 N., R. 6 E.

Here, near the base, on the northeastern slope of a large f{lat topped hill,
occur large and small fragments of hard iron ore, the greater portion of which
has a rather light brown color, the remainder being of the varicty turgite.
Some chert fragments are mingled with the ore but no bedded rock is visible.
About forty vards east of this deposit a well was sunk and, at a depth of
twentv-two feet, four feet of hard red iron ore was found. It was supposed
that the well just touched the eastern portion of the deposit of iron. This in-
formation was furnished by Mr. Berry. The distance of this locality from
the W., G. & N. Ry, is about five miles, (L.—1892.)

2o. BERRY (WM.) LAND NO. 2.
S W.4¥, Sec. 15 T. 28 N., R. 6 E.

TLimonite is exposed here over an area thirty vards long and forty yards
wide., Within this area little else than iron ore is to be seen. The ore occurs
in fragments and boulders at the foot of the hill. The greater portion is
siliceous, containing silica both in the form of small fragments of chert and
grains of sand, yet some specimens contain only a small per cent. of silica.
About one hundred yards east of this deposit there is a deposit of similar ore.
This area is only about twenty yards square, Again, about three hundred
yards east, on the same range of hills, a heavy bed of limonite makes up the
entire cap of the hill, the exposure being several yards in diameter. Here,
again, large boulders and fragments occur, 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 chert is the only associated sur-
face rock. These localities are about five miles from the Williamsville, Green-
ville and Northern-Ry. (L.—1802.)

go. BOWMAN LAND.

S. W. Y%, Sec.9,T. 27 N., R. 5 E.

This property is located 24 miles northeast of Williamsville and about
200 yards south of the Williamsville, 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 grade ore occurs among the float
boulders. No developments have been made. (C.—1910.)

[} 8 BURTON MINE.

Owned by the Wayne Iron and Lumber Company, Greenville, Mo.
W. Y%, S W.1Y, Sec. 21, T. 20 N, R. 6 E.

This mine is located six miles northeast of Greenville and is situated
upon the crest of a high, chert covered hill where silicious 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 15 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. That nearest the surface occurs in
small fragments mixed with surface clay. With depth it becomes nearly
solid, occurring in large massive boulders with very little clay intermixed.
It is very 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
chert. [Locally it has a dark bluish color due to the presence of oxide of
manganese. Manganese occurs commonly in quantities varying from 4
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% Mn., and 4.0% moisture. (C.—I1910.)
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Fig. 1. BURTON PRIMARY LIMONITE MINE, WAYNE COUNTY.

Fig. 2. ZIPPY PRIMARY LIMONITE MINE, WAYNE COUNTY.
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g2. + CHAONIA MERCANTILE AND IRON COMPANY BANK,

N.E Y, N.E. 1, 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 presence of sand and fragments of chert. The depth 6f 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. CRAWFORD MINE.

W. 14, N, E. 14, Sec. 17, T. 27 N., R. 5 E.

This mine, located 174 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, 5o feet wide, and 10 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.)

04. FOLSOM (ALEXANDER) LAND.

Between Secs. 10 & 11, T. 28 N., R. 6 E.

Massive limonite 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.—1802.)
05. GARRISON TRACT.

Owned by D. L. Garrison, Chaonia, Mo.
Lots 2, 3, and 4, N. E. %4, Sec. 2, T. 27 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 5o 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 outerop 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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96, GARY (A.) AND MOSS (T. J.) LANDS.
N. W, 14, Sec. 25, T. 27 N., R. 6 E.

Limonite is found here in masses over an area about four hundred yards
long and nearly fifty yards wide. Within this area three or four small patches
are covered with fragments and boulders of limonite. The most southern
is at the summit of a rather steep hill next to the St. L, C. G. & Ft. S. Ry,
and here the ore is very siliceous, bearing both grains of sand and fragments
of chert. Then, in a slight depression just north of this hill, there is another
area of ore of slightly better quality; and, again about the same distance
north, on a lower summit than the first, is still another area of a somewhat
superior quality of ore. This area extends about one-hundred yards north-
ward, to the north side of Sec. 25, and continues about seventy yards down a
moderate slope in Sec, 24. Here again chert is the only associated rock. The
chert occurs on the surface in the form of small chips and boulders.

(L.—1892.)
a7. GREEN TRACT,
Owied by J. W, Green, Chaonia, Mo,
S ED Y8, E Yy, Sec. 25, T.27 N, R, 6 E.

This tract, located 1% miles southwest of Chaonia, is marked by an out-
crop of silicious primary limonite, scattered at intervals over an area of
nearly 20 acres. Upon the north end of a hill, located near the extreme
northeast corner of the tract, the outcrop embraces an area of about an
acre. This has been opened by one cut 30 feet long, 12 feet wide, and 6 feet
deep, and two shallow pits, each of which produced considerable porous,
cherty, primary limonite of fair grade. The depth of the ore was not de-
termined.

Forty to fifty feet higher, near the crown of the hill, is a narrow 30 foot
cut which shows a six foot face of nearly solid ore of the same porous, silicious
character, Twelve to fifteen tons of fair grade ore were taken from this eut.

Near the south edge of the tract is a 35 foot cut, 12 feet wide and 10 feet
deep from which considerable ore is reported to have been shipped. The
greater part of the ore was porous and silicious like that described above, but
it also consisted in part of a hard, dense, finely silicious, and in part of the
thin, laminated, argillacecus type.

On the extreme southwest corner of the tract are four pits of about the
same character as those described above from which similar ore has been
mined and shipped. Each of the above described cuts were made npon, or in
the vicinity, of outcropping ore.

On the S. W. 14, 5. E. 14, See. 25, T. 27 N, R. 6 E., which is the fortv
acres just west of the above, are six pits near the top of the north point of a
hill. Each of these showed a rather sandy, cherty ore at the surface, which
improved at a depth of a few feet to an ore of merchantable grade. With
depth the ore became very porous, containing many pot-like cavities lined
wih a thin coating of goethite. (C.—1910.)

o8 HAGGARD LAND.
S. W.%,S. W.%, Sec. 28, T. 20 N., R. 6 E.

This prospect, located 434 miles northeast of Greenville and less than half a
mile north of the Williamsville, Greenville, and St. Louis R'y, consists of a heavy
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outcrop of porous, cherty, primary limonite, covering an area of about 30 square
yvards, along the lower slope of an east hillside and in the bed of a small ravine.
No developments have been made. (C.—1910.)

90. HILDA MINE.
Ouuited by the Wayne Iron and Lumber Company, Greenville, Mo.
S, W14, Sec. 28, T..28 N, R. 5 E,

This mine, located four miles southwest of Greenville, was not wvisited by a
member of this Bureau, but, according to records submitied by the St. Louis Blast
Furnace Company, it was opened during rg1o when 26 tons of ore were mined and
shipped. The ore ran 45.14% iron, 20.26% silica, and 0.14% Mn,, indicating it tn
be a primary limonite, (C.—1910.)
100, JENNIE MINE.

Owened by Wayne Iron and Lwmber Company, Greenwville, Mo.
S.W. 1, Sec. 5, T. 29 N.,, R. 6 E.

This mine, located about eight miles north of Greenville and a quarter of a
mile west of a logging branch of the Williamsville, Greenville, and St. Louis R'y.,
is situated upon the crest of a high, flat divide where boulders of silicious brown
ore outcropped at intervals over an area of half an acre. Developments consist
of an cpen cut approximately 335 feet long, 2o feet wide and 10 feet deep, from
which about one car load of ore has been shipped. At the time it was visited, the
cut was nearly filled with water, However, that part of the face exposed showed
numerous large boulders of brown ore embedded in cherty clay.

The ore is a primary limonite and is highly silicious, due to the presence of
both chert and sand. (C.—1910.)

101, JINES BANK.
Owned by T, Tines, Chaonia, Mo.
N. W. ¥, Sec. 28, T. 28 N., R. 7 E.

This property, located seven miles northeast of Chaonia, iz marked by an
outerop of brown ore covering an area of 40 acres on the south slope and crest of
a ridge. Half way down the slope the outerop oceurs in the form of a ledge which
extends for a distance of 75 feet along the hillside. A 20 foot pit, sunk on the
crest of the ridge, shows layers of cellular limonite in bands from four to six
inches in thickness alternating with layers of yellowish, decomposed chert having
an average thickness of three feet. The pit bottomed in dense, low grade ore.

The ore is a primary limonite including both the cellular and dense varieties.
Tt is highly silicious, due to the presence of both sand and chert. That in the
ledge is hard and dense and breaks with smooth fracture. Though it has the
appearance of a good ore, analysis shows it to contain but 42% iron. The cellular
ore is somewhat better in quality. (B.—1010.)

102, JOHNSON (LEWIS) BANK.
N.E %, 8 W. 1, Sec. 15, T. 28 N., R. 6 E.

This ore is on the property of Geo. D. Saxton. Tt is found here covering
several square vards on a rather steep slope of a hill. Only a few boulders and
chips of are occur on the surface. This is quite siliceous, containing fine grains
of cand. Chert fragments both large and small are found within and adjacent
to the area containing surface ore. This deposit is about five miles from the
W., G. & N. Ry. (L.—18qg2.)
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103. ' JONES LAND.

Owned by H. S. Jones, Wappapello, Mo,
S.W., 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 joo 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 limonite, the cavities of which are often lined
with goethite. It encloses considerable hard chert and some sand.

Half a mile east of this deposit, a similar ontcrop of cellular cherty ore covers
an area 40 yards square, No developments have been made at this place. (B.—1910.)

104. LAMBERT MINE.

Owmed by the Wayne Iron and Lumber Company, Greenville, Mo.
N.W.1, 5 W.14, Sec. 5, T, 29 N, R. 7 E.

This mine, located 274 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 long cut and three small pits which were sunk upon a strong outcrop
of primary limonite covering an area of several acres near the crest of a divide.
The cut, which is about 4o 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,

Owmned by the Wayne Iron and Lumber Company, Greenville, Mo.
S.W.14,5 E. 1, Sec.9, T.20 N, R. 7 E.

This mine, located two miles northeast of Hiram, is situated near the brow
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 long, 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 shipped
gave returns of 46.30% iron, 14.02% 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 since been removed. (C.—1912.)
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100, LONG AND COLBY BANK.

Owned by Long and Colby, Greenville, Mo.
N.W.1, N.E. %, Sec. 18, T. 29 N., R. 7 E.

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 10 feet deep, from which about 3o 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
several tons of ore of the same silicious character have been taken,

On the crest of the hill, and about 100 vards 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 Williamsville, Greenville and St. Louis R'y.

(C.—1010.)
107. MAGILL LAND.

Ozvned by Wm. Magill, Taskee, Mo.
N.E. %, N.E. 4, Sec. 6, T. 26 N.,, R. 6 E.

This prospect, located about three miles south of Taskee, consists of a circular
outerop of primary limonite covering between two and three acres upon the crest
of a ridge. The ore is exceedingly porous and zomewhat silicious, containing
minor quantities of sand and chert. No development work has been done.

(C.—1910.)
108, MASON AND CLARKSON LAND.

E. %, Sec. 16, T. 27 N., R. 7 E.

Limonite occurs here over a small area, on a gradual slope of a cherty spur.
Tt is siliceous, silica oceurring generally as fine grains of =and. This deposit is
about six miles distant from the St. L., C. G. & Ft. 8. Ry. (L.—1802.)

100. MAYBERRY TRACT.

Center of E. V4, 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. It has been developed by four pits having a maximum depth of 33 feet,
sunk at intervals of about roo 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.—1g910.)
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170, McKENZIE BANK NO. 2.

5. W. 4, N.E. 4, Sec. 72, T.290 N, R. 7 E.

This deposit is located 114 miles north of Hiram and half a mile west of the
Williamsville, 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 houlders of silicious, primary
limonite of the extremely cellular type. No ore has been shipped. (C.—1910.)

TI1. MORRIS CREEK BANK.
S.E. %,8ec. 35 T. 27 N, R. 4 E.

Here, on the slope of a low hill, about seventyv-five feet high, and scattered in
the bed of the creek, limonite is found. Tt lies thickly, about two hundred feet
along the slope and extending up to the forty foot level. All the ore is lean 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 level, 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. (M.—1873.)

|
112, MOSS AND CLARKSON LAND.

N. Y%, Sec, 10, T. 27 N., R. 7 E.

Here scattered limonite boulders and fragments oceur on the surface over 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
extensive development of the mode of occurrence of the ore has been made. Some
scattering chert fragments are on the hill. This ore is said to be on the land of
Mr, 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.—1802.)

113. MOSS (T. J.) LAND,
Sec. 19, T, 27 N., R. 6 E.

Siliceous limonite 18 found covering an area about fifteen yards square. The
ore here is in the form of large boulders. 1t is siliceous, silica occurring both
in the form of chert fragments and grains of sand. 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—18g2.)
114. MYERS MINE.

Owned by the Wayne Iron and Lumber Company, Greenville, Mo.
E %, 5. E %, Sec. 20, T. 29 N., R. 6 E.
This mine, located 334 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 531 tons of ore have been mined and shipped. In addition to the cut,
there are about 15 shallow pits scattered over the area of outcrop, all of which
show ore and none of which have been sunk through the deposit. The face of the
large cut, at one place, shows nearly 20 feet of solid ore.

The ore is a dense, dark brown, primary limonite, containing cavities lined with
films of goethite and is remarkably free from both chert and sand. The average
analyses of the ore shipped from this cut shows 49.23% iron, 13.30% silica, 0.050%
Phos., 0.64% Mn., and 4.00% moisture.

The ore from the several test pits is very, much more porous, and somewhat
more silicious than that from the mine, gilica occurring in the form of both chert
and sand. While much of the surface ore is low grade, it usually improves with
depth and it is probable that the deposit represents a large tonnage of merchantable
ore. (C.—1910.)

I15. NEIGHBORS (JOHN) LAND.
S.E Y, Sec. 6, T. 27 N, R. 7 E.

Limonite is found here covering an area about seventy yards long and thirty
vards wide, The ore is in the form of large boulders and fragments and at the
southern or lower end of the deposit there appears a reef-like mass or ledge of
cre. The deposit is on a divide, sloping southward, between two ridges. The ore
is somewhat siliceons, silica occurring both in the form of fine fragments of
white chert and grains of sand. The upper portion of this deposit seems to he
less cherty than is the ledge. Other boulders of similar ore are seen on the hill
at the northern end of the area which bears ore. The hills here have rather steep
slopes and, on the surface, scattered fragments of chert are found. The land
upon which the ore is located was once homesteaded by Mr. L. T. Dondore with
the view of mining the iron ore, but no work has wvet been done. This locality
is six or eight miles from the St. L., C. G. & Ft. S. Ry, and about the same distance
from W, G. & N. Ry. (L.—18g2.)

I10. NORTHWESTERN CONSOLIDATED LAND NO. 1.

Ozwited by the Northwestern Consolidated Land, Lumber and Tron Ore Company, .
Wappapello, Mo.
N.E. Y, Sec. 9. 7. 27 N, R. 7 E.

This property, located five miles northeast of Chaonia, is marked by an outcrop
of brown ore covering an area 300 feet long by 75 feet wide situated on the crest
of a ridee. No development work has been done. The ounterop consists of cellular,
primary limonite sufficiently free from chert and sand to be of commercial value.

(B.—1910.)

117. NORTHWESTERN CONSOLIDATED LAND NO. 2.
S. W. 4, See. 10, ’T.2r N, R 7 E.

This property, located five miles northeast of Chaonia, is marked by an
excellent outerop of brown ore on the point of a secondary ridge. ' The ore con-
sists of primary limonite which is fairly free from chert and sand.

Southeast of this exposure, and in the same quarter section, primary limonite
outcrops intermittently along the crest of a ridge for a distance of 4oo yards. These
exposures are from 50 to 100 yards wide and indicate a good quality of ore. A
small amount of chert is contained in the larger boulders. (B.—1910.)
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118, NORTHWESTERN CONSOLIDATED LAND NO. 3.

Cenler See. 14, T. 27 N., R. 7 E.

This property, located 324 miles north of Wappapello, is marked by an outcrop
of brown ore, covering an area 125 vards long by 5o yards wide, on the north side
of a ravine. The ore is a cellular primary limonite containing lenses of sand and
scattered fragments of chert. No developments have been made. (B.—1910.)

110, NORTHWESTERN CONSOLIDATED LAND NO. 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. In the east half of Sec. 16 boulders of primary
limonite accur scattered over an arca 6oo 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 long. These outctops 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. W, 4
of the S. W. 74 of the N. W. 4 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 quality 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. Tt has a depth of 10 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 exposes
a ledge of slightly 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 entirely of primary limonite which

is sufficiently free from chert and sand to be of commercial value, (B.—1910.)
120. NORTHWESTERN CONSOLIDATED LAND NO. 5.

Sec. 35, T.27 N, R. 7 E.

This property, located half a mile northwest of Wappapello, is marked by an
outcrop of cherty brown ore covering an area 4oo feet long by 100 feet wide on
the crest of a high, narrow ridge. A 12 foot pit, near the western edge of the
outerop, shows boulders of ore embedded in red clay. The ore consists of cellular
primary limonite containing decomposed and hard chert. Blocks of sandstone,
which probably belong to the Roubidoux formation, cap the neighboring hill,

(B.—1910.)

121, 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 of 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 car 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.—r1910.)

122, O’KEETFE MINE NO. 4.

Ouwned by P. O’Keefe, Granite Bend, Mo.
N.W.4,S. E 4, 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
41.38% iron, 24.04% silica, 0.062% Phos., 0.32% Mn., and 4.00% 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 limonite of the cherty, primary type.

123. OZARK LAND COMPANY 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.—1802.)

124. PETIT LAND.

S. E. Y, 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 200
yards along the crest of a secondary ridge. 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. ¥, Lot 1, S, E. Y, Sec. 6, T. 2y N, R. 7 E.

A few, slightly cherty and non-siliceous irregularly-shaped masses of hard
limonite oceur here on the gentle slope. No rock except scattered fragments of
chert can be seen in this locality, (L..—1802.)

126, SMITH (PLEASANT) LAND.
W. Y, Lot 1, N. W. %4, Sec. 6, T. 2z N., R. 7 E.

Here there is a deposit of limonite, the surface showing of which oeccupies
about half of an acre. This deposit is found on a rather steep slope. Many
boulders and chips of ore containing inscluble material, such as grains of sand
and small particles of chert, are on the surface. There are fragments of chert
lying within the ore area and on adjacent portions of the hill. This deposit is
about seven miles from the St. L., C. G. & Ft. 5. Ry. (L.—1802.)
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127, SNEATHEN AND COMPANY LAND NO. 1.
5. W.%, Sec; 8§, T. 28N, R, 6 E.

Massive limonite occurs here, making up the cap of a hill. The main body of
the ore covers nearly an acre of land and this entire area is made up almost
wholly of limonite in the form of rough masses and fragments. About fifty
vards further east, along the ridge, a smaller area of similar ore occurs and at
many places on the hills in this neighborhood scattered masses of ore oceur with
the chert. This chert 1s found on all of the hills near here. Much of the ore is
of a good quality and contains coatings and thin layers of limonite with a silky
to submetallic lustre. There is prendomorphous ore here. Some fragments con-
tain fine graing of sand. (L.—18g2.)

128, SNEATHEN AND COMPANY LAND NO. 2
Sec: 22, T. 28 N; R. 6 E.

Massive limonite again occurs here, covering an area of about eighty vards 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 hill. This deposit is two hundred
vards southeast of the deposit in See. 15 of this same township and the quality
of the ore and the mode of occurrence is almost identical in the two localities.
Small fragments of ore are found between the deposits but no continuous ledge
is apparent.

About one hundred and fifty vards scutheast of this deposit, in Sec, 22, there
is another, similar deposit, covering an area of perhaps forty yards in width, and
twenty vards in length. This ore is also somewhat siliccous, silica occurring as
small angular chert particles and as grains of sand. These localities are nearly
five miles from the W., G, & N. Ry. Fragments of similar ore may be found in
many places on the hills in Sec. 15, 16, and 22, T. 28 N, R. 6 E. (L.—18g2.)

120). SNEATHEN AND COMPANY LAND NO. 3.
Near the line between Secs, 15 and 22, T, 28 N, R. 6 E.

Massive limonite is found here, covering an area about one hundred yards
long and hfty vards wide, making up the southern portion of a large, flat-topperd
hill. Many huge boulders, small fragments and an apparent ledge are found
within this area. The ore is somewhat siliceous, bearing small fragments of
chert and grains of sand, Some of the houlders are porous. On the northern
slope of the hill on which this deposit is situated some fragments of chert and
water-worn pebbles are found, on other slopes much chert oceurs. The main
portion of the top of the hill near the ore-bearing area is quite flat, made up
of heavy soil and lhut few rocks. This locality is five miles from the W, G. &
N. Ry. (L.—18g2.)

130. SNEATHEN AND COMPANY LAND NO. 4.

Owned by the Sneathen Estate.
S.W. 4, N.W. Y, Sec, 21, T. 29 N, R. 6 E.

Here, primary limonite of the porous, silicious type outerops in the road on the
crest of a ridge. The outcrop is not large but it is one of several oceurring in the
immediate vicinity of the two deposits described zs the Myers and the Burton
mines. (C—1910.)
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I35, SOLLARS BANK.

Owned by A. J. Sollars, Chaenia, Mo,
N.W. 4, S. E. 1, Sec. 25, T. 27 N., R. 6 E.

This 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 grade ore have been mined.

The ore consists of a porous, cherty, primary limonite containing cavities
lined with goethite and occurs as large boulders embedded in cherty clay, Much
of the surface ore is cherty and sandy, while that from the bottom of the pits is
comparatively free from these materials, (C.—1910.)

132.  SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. 1.

Ozwoned by the South Missowri Pine Luwmber Company, Upalika, Mo.
& By, Sec. 5. T. 26 N, R. 4 E.

This deposit is located three quarters of a mile south of Upalika.  The outcrop
consists of large boulders and fragments of ore covering an arca 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 limenite. The larger houlders usually contain
angular fragments of chert and all of the ore is somewhat sandy. (B.—r1910.)

133  SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. =
N W. 4, N. W. %, See. 21, T. 27 N, R. 4 E.

This deposit, located three miles north of Upalika, is situated near ilie crest
of a high hill where brown ore outcreps over an area of about one acre. No
development work has been done. The deposit consists of primary limonite an:
contains much chert. (B.—1g10.)

124, SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. 3.

N.JW. 14, Sec. 33, T. 27 N, R. 4 E.

This deposit is located one mile north of Upalika. The outerop consists of
boulders and fragments of brown ore exposed for a distance of 130 vards alonz
the west slope of a secondary ridge. A pit 14 feet square and 10 feet deep shows
lavers of ore embedded in clay throughout its depth.

The ore is a primary limonite which is both compact and cellular in texture.
The former variety contains fragments of hard chert, while the cavities in the
latter are partly filled with decomposed chert. (B.—r1g10}

135. SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. 4.
8B My Secs 52 F. oy N R B

This deposit is located half a mile northeast of Upalika. The outerop consists
of boulders and fragments of brown ore scaltered over an area of hive acres on
the crest of a secondary ridge. A two-foot pit shows boulders of compact. sandy
ore emhbedded n clay.

The ore is a primary limonite some of which is very silicious owing to the
presence of much chert. A portion of it is quite cellular and the cavities are
partly filled with decomposed chert, (B.—r1010.)
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136.  SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. s.

S, E. Y, Sec. 35, T. 27 N, R. 2 E.

This prospect is located 224 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 100 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.—1g10.)

137.  SOUTH MISSOURI PINE LUMBER COMPANY LAND NO. 6.

Sec. 35, T.2y N., R. 4 E.

This deposit is located 274 miles east of Upalika and approximately one mile
south of the St. Lounis and San Francisco R'y. The outcrop consists of boulders
and fragments of brown ore covering an area 30 yards long and 30 yards wide
on the crest and gentle south slope 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.—1010.)
138. SPEER'S MOUNTAIN.

W. 1, Lot 2, N. W. 4, Sec. 3, T. 20 N, R. 7 E.

Limanite occurs here almost exactly on the top or inclining a little towards
the eastern slope of a hill. Tt 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 oeccasional
chert lumps. (M.—1873.)

130. ST. FRANCOIS MINE.

Owned by St. Francois Iron and Land Company, Greenville, Mo.
W. %, Lot 1, N. E. ¥4, Sec. 5, T. 28 N., R. 6 E.

This mine, located 34 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 100
feet in diameter and from 2 to 13 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 i3 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., 0055% Mn,, and 5.00% moisture.

Two years later this mine was purchased by the St. Francois Tron and Land
Company. Tt was connected by a short spur to the Williamsville, Greenville, and
St. Louis R'y. Steam shovels were introduced for loading purposes and a new
soo 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 43.22% iron, 18.03% silica, 0.056% Phos., 0.55% Mn, and 5.0% moisture,
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the mine and washer were Foth abandoned. A comparison of the analyses of the
washed and unwashed product shows that the quality of the ore was not materially
improved by the special treatment.

The total production of the mine to Dec. 31st, 1970, is 1,255 tons,  (C.—ig10.)

140. SWITCHBACK MINE.
N.E. Y, S. W.Y, Sec. 28, T. 28 N., R. 5 E.

This mine, located four miles S. W. of Greenville, is situated near the base of
the north slope of a chert covered hill. Tt consists of a cut 50 feet long, 40 feet
wide, and 6 feet deep, the face and bottom of which show an abundance of ore.
One hundred feet east of this cut is a narrow opening 4o feet long, and seven
feet deep which shows about five feet of fragmentary ore mixed with a large
proportion of cherty clay.

The ore is a primary limonite and occurs mainly as large, porous, silicious
boulders containing much partly replaced chert and some sand. It is low grade
and is not well adapted to washing. About two cars of ore were shipped from
this property during 1909. The ore was hauled half a mile to the Williamsville,
Greenville, and St. Louis R'y. (C.—1010.)

141. TALLEY LAND.

Owned by J. H. Talley, Greenville, Mo.
S.W.1, N.E. 14, Sec. 20, T. 29 N, R. 6 E.

This property, located six miles northeast of Greenville and one mile west of
the Williamsville, 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 of the same character outcrops quite generally,
though not prominently, in the immediate vicinity of the pits. (C.—1010.)

142. TOWER (GEO. F.) LAND.
S.E. ¥, Sec. 16, T. 28 N, R. 6 E.

Massive limonite makes up an area, here, about ten yards across. Large and
small fragments of the ore are found on the gradual slope of a large hill. These
fragments are siliceous, silica occurring in the form of partly decomposed chert
and fine grains of sand. Small pieces of such ore are found mingled with the
chert in many localities on this and neighboring hills. This is nearly five miles

from the W.,, G. & N. Ry. (L.—1802.)
143. TWIDWELL BANK.
N.E Y4, S W. Yy
& Sec.30, T.20 N,,R. 6 E.

N.W. %, S.E Y

This bank, located about four miles north of Greenville, is situated upon the
west slope of a high hill, at a place where brown ore outcrops over an area of ahout
two acres. Developments consist of a single cut 70 feet long, 15 feet wide, and 8
feet deep. All parts of the face of this cut show an abundance of houlder ore
embedded in cherty clay. A five-foot pit sunk in the bottom of the cut showed
ore to that 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 analyzed by
the Wayne Tron and Lumber Company, showed 47.58% iron, 21.05% silica, 0.083%
Phos., 0.43% Mn., 0.71% Alumina, and 3.00% moisture.

The above developments were made in 1907. Some ore has been shipped.

(C.—rg10.)

144. WARMUCK LAND,
Owned by Wm. Warmuck.
N.E 14, S5 E 1Y4,5Sec. 8 T.28N., R.6E.
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.—1g10.)

145. WAYNE IRON AND LUMBER COMPANY LAND NO. 1.

Owned by Wayne Iron and Lumber Company, Greenville, Mo.
N.E Y, N. W. 14, Sec. 8 T. 20 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 silicious primary limonite, It is exposed at intervals
for 100 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.—1a10.)

146. WAYNE IRON AND LUMBER COMPANY LAND NO. z.

S BT, 8 E: W, Sec 25, T.27 N, R.5E
This prospect, located 174 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.—1010.)

147. WHITE LAND.

Owned by W. E. White, Greenville, Mo.
N.W.34,8. E. 14, Sec. 29, T. 20 N., R. 6 E.

This prospect, located 414 miles northeast of Greenville, and about one mile
west of the Williamsville, Greenville and St. Louis R'y., consists of an outerop
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.—1910.)

148. WHITE (R.) MINE.

Owned by R. White, Greenville, Mo.
N.E 1, 8§ W. 1y )
& Sec.19, T.20 N,R.6 E.
N. W. u, S E 14
This mine, located 54 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 3o feet long, 15 feet wide, and 10 feet deep, from which
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about 30 tons of ore have been mined. The ore is a cherty primary limonite, 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 Burton Switch two miles to the east, on the Williamsville, Greenville and
St. Louis R'y. (C.—19710)

140. WHITE (W.) MINE.

Owned by Wilson White, Greenville, Mo.
S. 4, N. W. 14, Sec. 20, T. 29 N., R. 6 E.

This mine, located six miles northeast of Greenville and about one mile west
of a logging spur of the Williamsville, Greenville and St. Louis R'y. 1s situated
near the crest of 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 long, 30 feet wide, and 10 feet deep, while the other is 20
feet long, 10 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 cherty at the surface, it
appears to become less so with depth. The ore shipped gave returns of 45.73%
iron, 15.23% silica, 0.0609% Phos., 0.35% Mn., and 3.00% moisture. (C.—1910.)

130. WOODEN SHOE MINE.
Owned by the Wayne Iron and Lumber Company, Greenville, Mo.
E Y%,S E %, Sec. 33, T. 28 N, R. 5 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 100 feet in diameter. Developments con-
sist of an open cut zo feet long, 15 feet wide, and 6 feet deep, from which 154 tons
of ore have been mined and shipped. The ore is a porous, silicious, primary
limonite 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 similar character overlain by about two feet of Tertiary gravel
and clay,

On the north side of the same hill, about 200 vards north of the main cut, is
an opening from which about 10 tons of ore of very much the same character has
been taken. The ore shipped gave returns of 46.20% iron, 16.30% silica, 0.00%
Phos,, 1.209% Mn., and 5.0% moisture, (C.—1910.)

I5T. ZIPPY MINE.

Owned by JTohn Zippy, Livingston, 11l.
N.W., S.W. Y, Sec. 27, T. 20 N., R. 6 E.

This mine, located 514 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. The mine consists of an open cut 30 feet long,
15 feet wide and 12 feet deep, from which 55 tons of ore have heen mined and
shipped. The entire face of the cut shows numerous large and small boulders of
porous, primary limonite embedded in clay. Although quite cherty at the outcrop,
the ore improves with depth. The ore shipped gave returns of 44.62% iron, 17.40%
silica, 0.054% Phos., 2.00% Mn., and 3.00% moisture, (C.—1910.)
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WAYNE COUNTY.

SPECULAR ORES IN PORPHYRY.

No. Name of Mine or Owner. Twp. R. Sec. Fractional.
1 Chegnéy Bank. ..vowiimmevismms 29 4 E. 21 N.E. 3,8 E. 3.
2 Clarks Mountain. . . ............ 29 4 E. 5 W.3 5. E. &

SECONDARY LIMONITE.

3 Alley, P.B, Miné, ............. 28 5 E. 23 E. & S.E. %

4 Anderson, N. M., Bank.......... 29 3 E. 3 S.W. &

5 Anderson, N. M., Mine.......... 20 3 E. 2

6 Bailey, Henry, Mine............ 27 6 E. 29 N, E: 4 N: W L

7 Bear Mountain Bank.......... .. 29 3 E. 2 N. W. 1.

8 Bingham Mine. . ............... 28 S5E. 27 S35 W3

9 Bowman Bank.....c..ccoiiivniin 27 5 E. 15 N.W.3,N.E. 1
10 Buffington Mine................ 27 4 E. 13 N.W. 3, 8. E. ¢t
11 Burkett Mine No. 1............. 27 5 E. 32 N. E: 3,8, W. i
12 Burkett Mine No. 2.....o0vinn. 27 5 E. a2 S W. 4 5. W. 4
18 Cudly Minessviin it Saians 27 5E 22 S.3S.E3

14 Cedar Bay Mine...........,.... 28 3 E. {‘])g
15 Childress Minecvwassms s -rif 5 E: 11 N.E i, N.E. L
18 ERBENERE e 28 5 K. 23 N.W. 3 N.W. L.
17 Cullnan; Pat, Bank. .......... .. 26 6 E. 6 N.W.LS E +
18 Dalton, Mrs. N. T.,Land........ 28 5 E. 11

19 Daniel Mine. . ................. 20 3 E. 25 S. E. X
20 Dickson Mine.......ovviiiivnan 27 6 E. [§] Lot 7, N. W. }
21 Durrow, John, Land. . .......... 27 5 E. 26 N.E LS. E. 1
22 Early, James, Bank. ... ... ..... 28 4 E. 6 S.E. .
23 Eastman, F. W., Mine........... 26 5E; 2 S.E. LS W. L
24 Estes Mine..........overinennan 27 6 E. 19 S.iLlotl, N.W. 1
25 Ethridge, M., Mine............. 26 5 E. 1 SWh LS We L
26 Forbes Mine. . ................. 27 6 E. 12 S.E. .+ N-W. 4,
27 FosterMine.:vonioesiviiie i a7 6 E. 31 N. E; 1,8 E-&,
28 Fredrick, James, Mine........... 27 6 E. 18 S. 3 Lot 2,5. W. i,
29 Guest, W.S, Bank............. 29 3 E. 35 N.E. L
30 Guest, W.S.,Land.............: 29 3 E. 36 N.E. 4.
31 Harness and Lundy Mine........ 28 5K, 34 N: E 3. N.W. &,
32 Haynie Hollow Bank............ 27 5 E. 5
33 Haynie; 5. C., Land. oo ovviviiee 27 5 E. 17 S.W. 4.
34 Hicks, Andrew, Mine............ 27 6 E. 23 Lot 2, N. W. 1,
35 Higgins Mine.........ooooiunias 29 T E. 5 S W. §,5. E. &
36 Holliday, H. N., & Haynie, 8. C.. 27 5E, 20
37 Holliday-Klotz Mine. ........... 27 5 E. 34 E. 4, 5. E. L, !
38 Hughes, W. H., Mine No. 1...... 27 6 E. 19 N. 4, Lot 1, N. W.4.
30 Hughes, W. H., Mine No. 2... ... 27 6E. 19 NEULNE L
40, Janis Minec. .o 27 5 E. 1 Lot 5, N. W. L.
41 Keele, Lucian, Bank.......... L. 26 5 E. 1 N.W.4 8. E. 1.
42 Keener, Mrs. L., Mine........... 26 5 E. 3 S, W. 1,8 E L
43 Kelly, Thomas, Land............ 30 5 E, 24 W. 3 N.E. i
44 King Mine. . ................... 28 5 E. 34 W. $ 8. W. 1.

45 Kinkad, Thomas, Land.......... 30 5 E. 13 SCW.L S E L



46
47
48
49
a0
5l
52
53
54
56
56
57
58
59
60

61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
T
78

80
81

82
83

85
86
87
88
89
a0
91
92
93

WAYNE COUNTY.

SECONDARY LIMONITE—Continued.

Name of Mine or Owner. Twp. R. Sec.
Kister Bank.........co0vunun.. 30 4 E. 35
Knox;, | EipMine: o sevmaan 27 4 E. 3
Landau, S., Mine. .............. 26 5 E. 1
Manm: Bank:ssvssamgpytaes 27 6 E. 21
Maxfield Mine. ..o o ame =i 27 6 E. 18
MecKenzie Bank No. 1........... 29 7 E. 7
Morris; Joe, Bankicowo e sosvian 27 4 E. 21
Morgan, Chas., Mine............ 27 5 E. 12
Wass IWine: o s ppdaams e s iy 7 6 E. 20
Nelson, Frank, Mine........ ...« 27 6 E. 20
Ojibway Mine................. 27 6 L. 21
O'Keefe, P., Bank No. 1.....,... 27 4 E. 10
O'Keefe, P., Bank No. 2. ........ 27 4 E. 21
O'Keefe, P., Mine No. 1......... 27 4 E. 12
0O’'Keefe, P., Mine No. 3. ........ 27 4 E. 12
Oter Creek BARK. »vsv oo sasmsns 27 5 E. {2
Pitiabiare NHE, o v comsmmpeiames 26 5 E. 6
Blotz; Bl Wmes sk i i 27 5 E. 21
Pratt, AL Mine. oo oo oo 27 5 E. 21
Railroad Bank No. 2............ 27 5 E. 3
Rubottom, L., Land........c.... 28 5 E. 10
Sanders, E. F.,, Bank............ 27 5 E. 24
Sanderson, A. E., Land.......... 27 6 E. 14
RawyeE MHIL ot sm sy 28 5 E. 34
Schafer Bank................... 26 5 E. 2
Scott U5, Bank o avsapasns 26 6 E. 6
Shipton, H. M., Mine. . ......... 27 5 E. 14
Singer, Nimick Co., Land........ 26 5 E. 5
Smoot, E. L., MAGE. .commcmas 27 5 E. 1
Staggs, F. M., Mine............. 27 6 E. 23
Stevenson Bank. .. .......... 00 27 5 E. 12
Sutton, Marcus, Mine. ., ...,..... 28 5 E. 23
Williamsville & Iron Mt. Ore Co.

Banle Mo A b cmmvnmmsss s 27 5 E. 19
Williamsville & Iron Mt. Ore Co.
BankilNo:Rvevmmsseenwedamnes 27 5 E. 32
Williamsville Mine. ... .......... 27 5 E. 20
Yancey Mountain Bank......... 30 4 E. 35
PRIMARY LIMONITE.
Anderson, Hugh, Land. ........ 27 T E. 6
Atkins Estate Land . .. ......... 28 6 E. 19
Bailey, T. G., Bank............ 27 7 E. 30
Baker Mine. .................. 26 4 E. 5
Barker Bank oouuviinaiisanas 29 i 1 31
Bennett-Smith Mine........... 28 6 E. 8
Berry, Wm., Land No. 1........ 28 6 E. 15
Berry, Wm., Land Neo. 2........ 28 6 E. 15
Bowman Land................. 27 5 E: 9
Burton Mine......ciiwiaions 29 6 E. 21
Chaonia Merc. & Iron Co. Bank. 27 6K 36
Crawford Mine. . 27 5 E. 17
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PRIMARY LIMONITE—Continued,

No. Name of Mine or Owner. Twp. R. Sec. Fractional.
94 Folsom, Alex., Land............. 28 6 E. {}[1)} Line between.
95 Garrison, D. L., Tract.......... 27 6 E. 2 Lots 2, 3, 4, N. E. 1.
96 Gary, A., & Moss, T. J., Land... 27 6 E. 25 N. W. i
97 Green, J. W., Tract. ........... 27 6 E. 25 S.E. 4, S.E. L
98 Haggard Land................. 29 6 E. 28 S.W. 3L S8 W. 2
09, Hilda Mine: . .comsn smammeins 28 5 E. 28 5. W. 4,
100 Jennie Mine................... 29 6 E. 5 S, W. 1,
10k Jinesl, Bankvwrnossinammiga 28 v E. 28 N.W. i
102 Johnson, Lewis, Bank.......... 28 6 E. 15 N.E. }, S.W. ¢
103 Jones, H.S.,,Land...... ....... 27 7 E. 3 S.W. &,
104 Lambert Mine................. 29 7 E. 5] N. W, 1, 8 W. 1
105 Lilly Hollow Mine. ............ 29 7 E. 9 S.W.1 S E L.
106 Long & Colby Bank............ 29 7 E. 18 N.W.3 N.E. L
107 Magill, Wm., Land............. 26 6 E. 6 N.E. % N.E. 1.
108 Mason & Clarkson Land........ 27 7 E. 16 E. L
109 Mayberry Tract............... 27 8 E. 6 E. %, center of.
110 McKenzie Bank No. 2.......... 29 7 E. 7 S.W. i NE. 1.
111 Morris Creek Bank............ 27 4 E. 35 S.E. i
112 Moss & Clarkson Land. ........ 27 7 E. 10 N. 4
1183 Moss, T. J., Land.............. 27 6 E. 19
114 Myers Mine. cocoocncainsvns e 29 6 E. 20 E. S E. }
115 Neighbors, John, Land......... 27 7 E. 6 5.E.%
116 Northwestern Cons. Land No. 1. 27 7 E. 9 N. E. 1,
117 Northwestern Cons. Land No. 2. 27 7 E. 10 S.W. L
118 Northwestern Cons. Land No. 3. 27 { o7 14 Center.
1
119 Northwestern Cons. Land No. 4. 27 i 2 {ig \g' j:'
120 Northwestern Cons. Land No. 5. 27 7 E. 35
121 O’Keefe, P., Mine No, 2........ 27 4 E. 2 S.W. 8. W. 2
122 O'Keefe, P., Mine No.4........ 27 4 E. 16 N.W.},5.E. ¢
123 Ozark Land Co. Land. .. ... .... 27 6 E. 17
124 PetitLand.................... 27 R, 19 S.E. L
125 Shaw, David, Land. . .......... 27 7 E, 6 W.3,Lot1,S. E. L.
126 Smith, Pleasant Land, . ........ 27 7TE. 6 W. 4, Lot 1, N. W. 1.
127 Sneathen & Co. Land No. 1..... 28 6 E. 3 S, W, 4.
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 SSW. L, NW. L
131 Sollars, A. J., Bank............ 27 6 E. 25 N. W. 4,58 E. 4.
132 S. Mo. Pine Lum. Co. Land No.1. 26 4 E. 5 S E. L
133 S. Mo. Pine Lum. Co. Land No.2. 27 4 E. 21 N.W. 5L N.W. 2
134 5. Mo. Pine Lum. Co. Land No.3. 27 4 E. 23 N. W. §.
135 S. Mo. Pine Lum. Co. Land No.4. 27 4 E. 33 S.E. 1
136 S. Mo. Pine Lum. Co. Land No.5. 27 4 E. 35 S.E. &
137 S. Mo. Pine Lum. Co. Land No.6. 27 4 E. ab
138 Speer's Mountain. ............. 29 7 E. 3 W.3Lot2, N.W. %
139 St. Francois Mine.............. 28 6 E. 5 W.3Lotl, N.E. %
140 Switchback Mine. ., ........... 28 5 E. 28 N.E. 4,8 W. L
141 Talley; JoHy Land v oniiiis 29 6 E. 20 S.W. 1L, N.Ei.
142 Tower, Geo. F., Land.. ........ 28 6 E. 16 S.E. 1.
r SR T - 1 ¥ A
143 Twidwell Bank................ 29 6 E 30 {;I \];;. 3,&:5\]; ;:



No.

144
145

146

147
148

149
150
151

WAYNE COUNTY.

PRIMARY LIMONITE—Continued.

Name of Mine or Owner. Twp. R. Sec.
Warmuck, Wm., Land.......... 28 6 E. 8
Wayne Iron & Lumber Co. Land

B o A 29 7 E. 8
Wayne Iron & Lumber Co. Land

NO 2o i 27 b E. 23

White, W. E., Land..,......... 20 G6E. 29

White; R.;, Mine...civaviiiaria 29 6 E. 19

White, W., Mine. ..........c... 29 6 E. 20

Wooden Shoe Mine. ........... 28 5 E. 33

Zippy, John, Mine. ............ 29 6 E 27

REPORTED OCCURRENCES.

Bennett, Perry .. v ven s mones 28 7 E. 30

Cross, Wilson, o oo ioviiiv e 29 6 E. 16

Cross, WHSDH e e somasmms sy 29 6 E. 21

Deaton, Jos. D................ 27 6 E. i

Estes; JoNvowvrssamusisa sy 27 5 E. 24

GATEY i s wsgea waresiss 27 6 E. 26

Holladay, H. N.ooiiiveviinaiin 28 6 E. 5

Mason & Clarkson............. 28 5 E. 35

MosS, To J oo 27 6E. 25

Northwestern Cons. Bank....... 27 T E. 13

Northwestern Cons. Bank....... 27 7 E. 24

Osgood; LS vasvssniissmss 27 6 E. 36

Pletzy B s o s sum v 27 6 E. 36

Sneathen Estate. .. ............ 29 7 E. 7

Williamsville Iron Mt. Ore Co... 27 5 32

Owner unknown............... 26 4 E. 2

4" L e Sy 26 5 E. 3

i W e e 27 41 E, 13

t - N 27 4 E. 13

" B ewomnee 27 4 E. 13

“ B s s 27 4 E. 13

i e R AP O 27 4 E. 13

o R ——— 27 4 E. 14

= B o e 27 4 E. 16

o T e R 27 4 E. 19

o LN WY S— 27 4 E. 19

“ o AT ey R e 27 4 E. 21

" e 27 4 E. 24

= W RGNS S 27 4 E. 25

o oy e s 27 4 E. 25

2F s e 27 4 E. 25

o U s berae 27 4 E. 26

o M e s 27 4 E. 29

£ LI Ry YL i SO 27 4 E. 30

“ B e 27 4 E. 31

= B i e 27 4 E. 32

“ N s 27 4 E. 32

" B e e 27 4 E. 35

i ¥ iR 27 4 E. 36

“ Mo s 27 4 E. 36
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392 THE IRON ORES.

REPORTED OCCURRENCES—Continued.

Name of Mine or Owner. Twp. R Sec. Fractional.

Owner unknown. .............. 27 5 E; 3 S.W.

o T m—— 27 5 E. 4

" I P TN T 27 5 E. -+ Lot 3, N. W. }

" R T — 27 5 E. 1 N.3,5.E.}

4 B i s 5 S 27 5 E. 5 S,

#* R 27 5 E. 9 5. E. %

8 N 27 5 E. 16 N.E.%

4 e R e e A TR 27 5 E. 21 N.E.},5. E.

i B M S R 27 5 E. 29

“ R W= 27 6 E. 2 W.43Lot5 N.E. }

" o e SRS 27, 6 E. 2 S.4Lot 5, N.E. L.

“ LT Cu——— 27 6 E. 19 S.1Tot2 N.W. &

4 RO 27 6 E. 24 S.W. 1.

o W e e R 27 6 E. 35 ScESL

= e I W Sy 28 4 E. 1 5 W

" R T L T T 28 4 E. 18

o . J— 28 4 E, 19

4 PSRRI 28 5 E. 6 N.E: ¢

" T —— 28 b E. 15

H S e o e 28 5 E. 26

s 28 5E. 30

" L= . A 28 6 E. 6 S.W. L.

# e e 28 6 E. 27 N.3, 5 W. L

N AR . 28 6 E. 27 S.W.1, 5 W. L.

% WAL e e o i s 28 6 E. 27 N.W. ;5. E. &

N B T e 29 3 E. 4 W.$1lot1,N.E. %

" W s 29 3 E. 4 N.E.:L N.W.

3 187 s 29 3 E. + S W. 1.

" T o, 29 3 E. 4 S. 4, 5. W. %

4 e 20 3E 4 S.}SE}

" B ewmessmaasdin 29 4 E. 25 SoEC L

' e — 29 5 E. 31 S.E. 1

iy " spssoveraiaaes 29 6 E. 32

" W emmessres e 29 7 E. 2 W.3Lot2, N.W. L



TABLE OF ANALYSES. 393

TABLE OF ANALYSES.

In order to indicate the relative value of the various types of ore
the analyses in the following table have been arranged alphabetically
according to districts, counties, and mines.

As designated in the column headed ‘“‘Remarks’ most of the
analyses represent the average of one or more shipments. Those
designated ‘‘Mine Sample’’ were made from samples collected at the
mine; usually 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
“Outerop Sample.”” Where samples have been taken to represent
various phases of the ore body they are so designated.

The analyst or source of the analyses is designated as follows-
A. B. = A. A. Blair, €. = R. Chauvenet, St. Louis, Mo., G. S. =
Geological Survey (Missouri Burean of Geology and Mines), M. B. =
Midland Blast Furnace Company, Steelville, Mo., 0. W. = Otto Wuth,
Pittsburg, Pa., S. F. = Sligo Furnace Company, Sligo, Mo., St. J. =
St. Joseph Lead Company, Bonneterre, Mo., St. L. B, — 8t. Louis
Blast Furnace Company, St. Louis, Mo., St. L. 8. = St. Louis Testing
and Sampling Works, St. Louis, Mo., W. = Angust Wendel, Troy,
New York, W. I. = Wayne Iron and Lumber Company, Greenville,
Mo., 10-Cen. = Tenth Census, 1880.



SPECULAR ORES IN PORPHYRY. %
IRON COUNTY. .
Mag- | Com- | Mois- J Described
Name of Mine. Iron. | Bilica. | Phos. Sul. | Mang. |Alumina.| Lime. | nesia. | bined | ture. | Analyst. | on Remarks,
water. | page
|
C. 262 | Sample, average.
A.B; 137 | Bample, average of vein.
A.B. 262 | Manganese ore, sample,
- A, B. 262 | Specular ore, sample,
Lowis Mountain .,......oooooeniiooin | 50022 | 14,45 | 0027 | ...ooi)eeenrsen 051 [ 0,080 | 0,040 | fieeaienn A B. 262 | Bample.
Pilot Knob, ..o, RO L tusabbmncssscron uscarers e i s C. 129 | Float ore, average.
LA TR UUUSUNDUIUSEY I 51 B {1 {1 3 DU IO N R0 s csasrmsscembinssimamssinl| vl oamas C. 129 | Float ore, selected. =
O PP I 11 S B 15~ X DAY R S 70 Lo | st s i @ Bt. L. B. 128 | Float ore, hand-picked. =
v e - L2387 Lomeswmoafumsimanles T 8. L. B 128 | Bhipment, conglomerate ore.
o T A R A A Trace 259 | 0150 [ 0.015 |...ioiiifiiiaaes C. 121 | Main seam, shipment. g
LTIy o | mempe Pres bR R T T G. 8. 130 | Upper ore bed, average 20 ft. face. g
Shepherd Mountam .. ..., A Trace 1.3 0.430 | 0.100 T foranraans 10 Cen 134 | Ore from north cut. o
o © emRRSSRRERE 0.000 1.55 | 0.350 | 0.040 .oovinoiiiiiin A.B. 134 | Lower part of main vein. o
Ui Mo essnakeasesren| 8088 | BudBi| 0003 100000 [resiai| e s e aaenadn A.B. 184 | Upper part of main vein. g
i N usmpamnomTesmss IRER |eeszosm| B0kl U000 [umies |sepmarsksine et Sl | Sty ) A B. 134 | Soft ore, lower part of main vein. e
“ i RS, ARy (ke i I A.B. 134 | Magnetic ore, north vein.
Ly i e e P R e 0.37 . L. 134 | Stock pile at north cut.
i POy e (I e - ) POTR T S 1 AN R DR MY I | V| Y C. 135 | Bamples of eores from holes 30, 34, 37 and
| 38, which show 184 ft. ore.
8T. FRANCOIS COUNTY.
et NEOROERIN . 4 wcovsvem o m g i cmisi 5. 68 3.01 | 0.026 ’ I R | I R R S | €. 114 | Burface ore, jigged.
s 6651 | 3.80 | 0.020 [l ‘ c. 114.| Surface ore, lump,
o " 62.19 080 | 0028 ) s i | cosmees . 114 | Shaft No. 1 ore, juzged.
" “ 63.70 4.92 l . 114 | Inclines Nos. 1 and 2, jigged.
' Y mmmpssrsslisseess 63.08 | 6.11 i C. 114 | Shaft No. 1, incline No, 1, jigged.
& b g T A o 65.13 4.47 . 114 | Shaft No, 1, lump ore.
E el e e e G2.50 640 | 00088 Lensunnafisnmaa | et s sk C. 114 | Bhaft No. 1, jigged ore.




6.46 | 0.083 C. 114 | Bhaft No. 1, incline No. 1.
4.87 | 0.070 L 114 | Ineline No, 2, jigged ore,
7.12 | 0.105 C. 114 | Furnace jigged.
11.68 | 0,026 C. 114 | Bhaft No. 2, bluff ore.
5.86 | 0,380 C. 114 | 8. E. mine, bluff ore.
8.60 | 0.226 C. 114 | B. E. mine, bluff ore,
2,51 | 0,068 C. 114 | Incline No. 3, soft lump.
4.08 | 0.006 a. 114 | Incline No. 2, soft lump.
5.44 | 0,013 C. 114 | Shaft No. 2, special ore,
HEMATITES OF THE CARBONIFEROUS.
CALLAWAY COUNTY.
Bttt . covoovidnisiasnai el 56.93 8.20 182 | Bample of hard blue hematite.
R R 58. 60 .26 182 | Bample of earthy red hematite.
Duonn; Balph.. ooz AT orE 4317 6,95 182 | Bhaley gangue.
8 L AR R 57.20 0. 66 182 | Hard blue hematite,
|
FRANKLIN COUNTY.
Kleinsorde. ..oooveviiiiiiiniininenn, 50,08 | 13.16 | Trace ! 0.17 | ........ | 240 | Bample.
|
HEMATITES OF THE FILLED SINKS.
CRAWFORD COUNTY.
Benton Creelt, .. ooiiaiiiing 56.01 | 17.97 | 0.008 0.05 0.19 0.08 205 | Sample of outerop,
Chiarry Valloy o vosiiaibiusnisniliinee 57.98 1.60 |, 205 | Average of 6 analyses.
{77 ) S| 55,37 211 | Sample of soft red ore.
Copper Hill ... o, 53,61 212 | Average of several shipments.
Griffith. v oee e 53.70 214 | Average of 5§ shipmenta.
i fil.36 ! 216 | Average sample.
57.24 o T ol VPO 1 - {1 | EUSORSUIIUN | SR IS | P 217 | Average of 5 shipments.
69.37 0.59 | 0.018 L1 % § 1l F—_— s 219 | Bample of specular ore.
63.15 1.52) 0.105 219 | Sample of soft red ore.
B |svan 0.080 |. o 220 | Shipment.

SHSATVANY 40 TTdVL

g6e



HEMATITES O THE FILLED SINKS-—Continued.
DENT COUNTY.

968

"SHUO NOAI HILL

|
) ! | Com- Deseribed
Name of Mine. | Iron Siliea. | Phos. Sul. Mang. |Alumina.| Lime. | Mag- | bined | Mois- | Analyst. on Remarks,
' nesis. water. | ture, page
e L M e S 0. W. 224 | Shipment.
Fitawater. .. C. 225 | Average sample.
Hawkins. . M. B. 226 | Bhipment.
X M. B. 226 | Bample of 2nd class ore.
YE vt s s B R M. B. 236 | Sample of soft porous ore.
Jamison 0. W, 228 | Bampie.
Nova Scoti 10 Cen. 229 | Average sample.
L T 10 Cen. 229 i =
Pomeroy . . 10 Cen. 230 | * o
Riverside. . R S R 10 Cen. 231 | Bample of specular ore.
- R 10 Cen. 231 | Sample of soft ore.
Simmons Mountain. . ...co.ooviiii O, W. 231 | Bample, average.
Bligos s prm e R TR 10 Clen. 232 " o
Stephens-Woodside. . ..._.....o . L, 8t. L. B, 232 | Shipment.
Bhiormas ;i eania 10 Cen. 232 | Average sample.
Watkins 10 Cen. 233 | Bample of soft hematite,
Leslie . oovnivinnnn.. ey s e 44,49 Ly 242 | Average of 24 shipments,
B RIRIE - ocur s e s on Wit 60,13 246 | Average sample,
........ | 10 Clen. 200 | Average sample,
........ 10 Cen. 291 £ i
100 | seroB. | 291 ‘ Shipment.
760 BT | 291 | Average of 7 shipments.
7.00 | $t.L.B. 201 | Average of 5 shipments.




293 | Bample of red aie.
204 | Bample of specular ore.
204 | Average sample.
294 | Sample of silicious specular ore.
204 | Sample of greasy paint ore.
206 | Sample of mixed ore.
207 | SBample of earthy hematite.
295 | Shipment.
SECONDARY LIMONITE.
BENTON COUNTY.
| | [ |
Indian Creek. .o oooieoiiciiiiinr ey 58 87 8,88 | 008 syvem s | vaii v o A e 100 Lo, A.B. 152 | Sample.
BIEth . 55.57 | 3,42 0,145 | 0.040 | 2,04 ‘ ........ A ‘ ........ ‘ 04| 1333 G.S 53| - <
| =
BOLLINGER COUNTY E
= H
Myers: Waidsrsmmamiiii i iiinsainng 61.32 0.86 | 0041 | DADT lumenss [commsmsi|wmm snpanrsmes i 10.74 0.10 G. 8. 156 | Type sample. ;
Whitenery il Bsssb s 55.70 | 7.46 | sdds|| BER |svamnns | msvslasreses s |spas i e C. 158 | Mine sample. i‘i
== - =
w
=
-
Hendrickaoh,, .. .. ooeeiisieaisisiamail 57.58 3.16 | 0.374 | 0.171 G. 8. 165 | Mine sample.
Kaufman . ..o yvonseeenneeeniais 50.25 | 15.00 | 0.088 |........ 8t L. B. 165 | Average of 2 shipments.
Tuke. o N 52.65 | 11.60 | 0.080 |........ 8t L. B. 166 | 26 shipments of washed ore.
Magill. .. i SR [ +¢%: ) MNN WP I N (-] rier o 8t. L. B. 166 | Shipment.
S 5T Sl i A6, 9 8.54 | 0.056 ., ..... Bt L. B. 167 | Average of 3 shipments.
Blots Nbu 2o e cmmprms pmimm i vis-sams sy 56.89 .71 0,086 .ot 5t. L. B. 167 | Averaze of 2 shipments.
VT ———— 504 7.90 \ 0.103 §t. L. B. 188 | 1 shipment.
White Bande,:y i 4m Sins sl el iRt 57.41 513 | A0aL:| ODIS s || v | savnmas 12,80 A, B. 184 | Bample.

LGE




SECONDARY LIMONITE—Continued. Eg
CARTER COUNTY, @
Com- Deseribed
Name of Mine. Iron. | Siliea. | Phos. Sul. Mang. |Alumina.| Lime. | Mag- | bined | Mois- | Analyst. on HRemarks.
| nesia, | water. | ture. page
51.87 | 10,87 187 | Bhipment.
58,11 3.908 188 | S8ample from pit No, 1.
48.69 | 13.27 188 | Sample from pits Nos. 2, 3 and 4.
40,54 | 10.90 188 | Hample from pit No. 5.
56 37 6.20 189 | Shipment.
58.81 3.34 189 | Sample from pit No. 2.
59.29 2.99 189 | Bample from pits Nos. 5, 8, 7, and 8, e
5.77 9.40 181 | Bample from pit Ne. 1. H
56.14 4.80 191 | S8ample from pit No. 3. bt
57.19 4.20 191 | Bample from pit No. 5. =
59.93 | 3.80 192 | Sample from pits Nos 1, 2, 3, 6, and 8. g
b59.77 2.63 192 | Bample from pits Nos. 3, 5, and 6. Z
57.91 5.30 193 | Bample from pits Nos. 3, 4, and 8.
58.73 | 2.90 193 | Sample from pits Nos. 3, 5, 8, and 0. e
54.90 8.15 194 | 1 shipment. E
FRANKLIN COUNTY.
T T B e Wy 52.64 | 11.50 8t. L. B. 247 | 1 shipment.
Bowlen Bank. .. 56.97 2.88 W. 247 | Sample.
BB s S R L R 57.85 4.19 St. L. B. 247 | 1 shipment.
o I
B 2 O R B RS 56,28 5.63 8t. L. B. 250 | Average of 12 shipments.
Pollack oo ssamiranviiiamiann nas 56,25 5.99 8. L. B. ‘ 251 | Shipment.
|




HOWELL COUNTY.

55.72 G.66 256 | Average of 2 shipments.

53.83 9.85 256 | Average of 33 shipments.

57.00 5.44 257 | Shipment.

56.70 |Insoluble

50700 DA PRSP ISP I WSS FOTNIPIIN DTS S, G. 8. 258 | SBample of outerop.

55,85 702 | 0179 [ivnvse {17 12| [N SRR [N 3.00 | 8t. L. B 258 | Average of 6 cars of boulder ore.

53.49 9.04 258 | Average of 10 cars boulder and wash ore.

51,58 | 12.23 ! 259 | Bhipment.

50.84 | 10.20 | 0.137 R T s e i M e R e s 8t. L. B. 260 o

IRON COUNTY.
AR iy S R R T R 52.85 9.86 | 0.030 |...... T B | O e T T TRty ATy e 8t. L. B. 264 | Average of 12 shipments.
LINCOLN CQOUNTY
Morris. ..o s gl WG ekl I AR Py RS P Sl B eyl I iryi 0 T POy e A.B. 265 | Sample.
MADISON COUNTY
L3, PRRR A S IR 8 5w B B 51.25 .10 DOBA Lovconnes i 8 £ SRRy IENROSRTOSL TR, ST 2,80 | 8t. L. B. 267 | 1 shipment.
OREGON COUNTY. :

Burgesser..... .. S BEga | 8.0 | 0088 Lovienss] BB limespedi i tommie e 3.00 | Bt L.B. 274 | Sample of outerop.

59.02 2,49 | 0,077 | 0.066 |........ 05T |vomvaaelisvmmias]  BBEME |asasnn 8t. L. 8. 276 “ “

FOLK COUNTY.

OO oy e ccompss s Py 53.75 505 | 0.0441)........ 0.1 l ........ PRIV —— L - 3.00 | 8i.L.B. 302 | Shipment.

TBHSLIVNY J0 T1dVL
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SECONDARY LIMONITE—Continued.
RIPLEY COUNTY.

" Mag- | Com- | Mois- Deseribed
Name of Mine. Iron. | Silica. | Phos. | Sul. | Mang. [Alumina| Lime. | nesia. | bined | ture. | Analyst. on Remarks.
water. page
Mo.L.&M. Co. No. 1. ... R 4058 9.20 | 0.163 | 0112 | ........ | ........................ W20 it G.8 309 | Average sample of boulder ore.
Ly i, /759 o T e 41 17 | 23.31 | 0.272 | 0177 : ......................... — D05 | o G. 8 308 | Average sample of ocherous ore.
— - l — — = —
SHANNON COUNTY.
59.47 ik T 1 G B 1 o S Py A ey SOV 8.45 1.07 G. 8. 324 | Average sample of outerop.
4995 14.13 | 0.004 |........ [LI'E: ] DA (AR S 495 | Bt.L.B 324 | Average of 11 shipments.
53,15 | 1193 | 0.108 [.oovene| 006 |ooiiin i e i 7.30 | 8. L.B 326 | Shipment.
53,93 .68 | 0.005 | 0.083 [ oooiiifirnaaiin]ovinenn|iiieean, 12.47 0.78| G.5. 328 | Bample of boulder ore.
4228 | 20,165 0:028 | 0184 |...oiihieernnad v seesassaasan 8.04 1.08 G. 8. 328 | Sample of boulder ore and ocher.
48.00 | 16.70 | 0.063 328 | Average of 6 shipments.
Mo. L. & M. Co. No.15....... 47.59 | 16.20 | 0.115 329 | Bhipment.
o No.82. ccums 58.67 3.92 | 0,142 329 | Bample of cuterop.
" No.33... 50.01 2.70 | 0.08 330 | Bample from pits Nos. 1, 2, and 3.
o No. 34, .. 58.10 3.98 | 0.15 330 | Sample from pits Nos. 1, 2, and 3.
Ozark L. & Lum. Co. No. 1. 51.41 | 12.47 | 0.073 331 | Average sample.
Willig. v rammmms s PR 43.33 | 25.24 | 0.03 332 |Samp1e of ore face.
| | I '
2 Lo i Vo - S 53.31 6.26 0 0.075 | 0.044 0675 10,88 |........ G. 8. 320 | Bample of outerop.
Sheldon ...... ..o 54.19 8,05 0.0534 0.147 |........ loarmssaibysmsnnralonanpaes 12.49 |, ._..... A B. | 321 | o M
o | | o | |
8T. TRANCOIS COUNTY.
MATE L ocusngmensinmemaanamsina 56.79 | 4.80 | 0.052 I | 0.10 | | .| 8t. L. B. | 322 | Mine sample,
et e RS 54.45 | B30 |ienne | ........ : VA0 | L0 Lo St. J. 322 | oo

00F
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WAYNE COUNTY.

55.40 347 | Shipment.

52.41 348 | Bample.

59.74 348 | Mine sample.

53.46 340 | Average of 7 shipments.

56.11 349 | 1 shipment.

50.95 Bofr ¢

55.51 350 | Average of 11 shipments.

52.21 352 | 1 shipment.

53.48 353 |1 "

55.13 353 | Average of 6 shipments.

51,63 353 | 1 shipment,

54.61 355 | Average of 12 shipments.

51.20 3536 | Shipment. =

52,08 356 | Average of 7 shipments. E

54.11 357 | Average of 3 shipments. g

52.16 357 | Average mine sample.

55.41 359 | Shipment. =

49.36 359 | Bample.

56.64 360 | Shipment. 5

53.75 360 “ e
OFibWAY e eevvreeenenins ..| 53.24 362 | Average of 8 shipments, 5
O'KeefeNos. Land 3. ................. .| 53.75 363 | Average of 9 shipments. o

55,57 364, | Shipment. =

58.33 a6d | w :

b7.26 365 | Average of 10 shipments of boulder ore.

50.31 365 | Average of 13 shipments of washed ore.

57.20 367 | Shipment.

0¥



SOUTHEAST DISTRICT. e
FRIMARY LIMONITE. e
BUTLER COUNTY.
[
| Com- Deseribed
Name of Mine. Iron. | Silica. | Phos, Bul. | Mang. Alumina.| Lime | Mag- | hined | Mois- | Analyst. on Hemarks.
nesia. | water. ture, page
|
I L e N ) ORI SRR [P 3.60 | Bt. L.B. 169 | Average of 6 shipments.
39.91 16.70 3.00 | St L.B. 169 | 1 shipment.
47.96 | 14,30 | 0.080 [ovaiiis| 180 [iiiiodbirion i visaan 3.50 | Bt.L.B. fzli|d
4470 | 80| Q080 [eiwpewis| B0 heimatvmmmas]ssasinan i 4.00 | Bt. . B. 172 | 1 2
A1.87 | 2560 | Q0 | 008E L bminestern i arsabiesies s 8t. 1. B, 174 | Bample from pits Nes. 1, 2, 3, and 4. =
40.84 | 24.90 | 0.081 | 0.060 {:oooonooinnon e St. L. B. 176 | Sample from pit No. 3. E
31.54 | 30.67 9,90 G. B, 176 | Sample from pit No. 5. =
31.43 | 8010 0.044 | 0,136 | oooeeo)ennrodvnrne v, Bt. L. B, 176 | Sample from pits Nos, 6 and 10,
48.10 | 16.74 10,80 | ... G5 176 | Sample of outerop. =
4427 | 25.88 958 | o 179 | Mine sample. S
44,03 | 25.07 Ty ] o {2 o F
2 g
=
CARTER COUNTY. A
44,85 | 22.61 Bt. L. B. 194 | 1 shipment.
47 .84 | 15.77 8t. L. B. 195 | 1 ol
42.38 | 19.15 8t. L. B. 195 (1 0 *
39.18 | 3245 G B 185 | Mine sample.
44 47 | 17.62 G B, 196 | Bample from pit No. 4.
41.42 | 21.46 G. 8 186 | Sample from pits Nos. 3 and 9.
46.56 | 17.80 G. 8 197 | Bample from pit No. 2.
45.08 | 18,50 G. 8. 197 | Bample from pits Nos. 8 and 9.
40.18 | 15.20 Gl 8. 188 | Sample from pit No, 2.
44,20 | 17.60 G. 8. 198 | SBample from pit No. 3.
24.73 | 37.63 G. B, 168 | Sample from pits Nos. 10 and 11.
47.23 | 17.08 5t. L. B. 199 | 12 shipments washed ore.
47.21 | 16.30 St. L. B. 169 | b shipments unwashed ore.




PERRY COUNTY.

| |
GEtler e o vswmenes s ey| . SO0 | BLEE | 0UIB3 | EDIR |iucicsabiainee et ssnii 0.49 0.68 | G.8 288 | Mine sample,
|
Mo. L& M. CoNow 2. ooviieiiinnnonn 44.28 | 20.65 | 0.038 | 0.107 G. S, 312 | Bample of hard dense ore.
* No.2........ 45.44 | 21.46 | 0,038 | 0.145 G. 8, 312 | Sample of hard porous ore.
" 52,86 .88 | Trace | 0.048 G.8 312 | Bample of =oft earthy ore.
- 43.40 | 28.24 | 0,041 0.041 G 8 314 | Mine sample.
“ 36,16 | 33.58 | 0.040 | 0.054 G, 8 315 | Bample from pits Nos. 1 and 2.
L 41.17 | 25.00 | 0.014 | 0.399 G 5. 315 | Sample from pits Nos. 1, 3, and 4.
o 33.42 | 2210 | 0.070 | 0.213 G 8 315 | Sample from pit No. 5.
¥ 50.86 | 11.96 | 0.071 | 0.151 G. 8. 315 | Bample from pit No. 1.
o 37.08 | 25.10 | 0.5 | 0.076 G. 8. 315 | Bample from pit No. 11,
L 46.40 | 14.90 | 0.087 | 0.041 G.8 314 i Mine sample.
— : |
g SO 43.00 | 16.59 | 0,041 I 126/ ]| AR USR] W S| 3.38 G 8 338 | Average of 10 shipments.
Bmith. .. 42.01 18.73 0.217 ...l [ T S R SR DR SRR 3.00 | 8. L.B. | 239 | 1 shipment.
|
WAYNE COUNTY.
46,47 | 18,60 [l o808 cevsndrcsnnms | smmsoimma: 4.00 I St L. B 370 | 1 shipment.
47.51 | 1531 | 0.058 |........ LB il s eioiin | conmomfesimis 4.00 | St. L. B. 372 | Average of 4 shipments.
45.14 | 20.26 375 | 1 shipment.
46.39 | 14.02 376 | 1 shipment.
49.23 | 13.54 378 | Average of 4 shipmenta,
41.38 | 24.04 L. 381 | 1 shipment.
47.58 | 21.05 3.00 W.I 385 | Bample.
45.73 | 15.23 g ; 3.00 | 8t L. B. 387 | 1 shipment.
46.20 | 16.30 | 0.000 . 1.20 .0y 3.00 | 8t. L. B. 387 (1 =
44.62 | 17.40 | 0.054 | 1 S W I LS 3.00 | 8t.L.B CO38T |1 b

SHSAIVNY 40 ITdVL

0¥



SOUTHWEST DISTRICT.

CHRISTIAN COUNTY.
| |
Com- Deseribed
Name of Mine, Iron. | Siliea. | Phos. Bul. | Mang. Alumina. Lime. | Mag- | bined | Mois- | Amalyst. on HRemarks.
nesia. | water. | ture page |
13.04 | 0.102 |. 0.50 I ........ PIEELEC PIREIIR . LR 3.87 | Bt.L. B, 203 | Average of & shipments.
1210 | 0.092 | ... ey IRl (R 3.41 | 8. L.B. 203 | Average of 11 shipments.
10.49 | 0.199 |........ [T S A 5.14 | 8. L.B. 203 | Average of 18 shipments,
' d L —— —— —
DADE COUNTY.
Complon.. .....ooooiiviiiieniiiienin, 4708 1100 | (0302 |csswend]  OBE |iisnvadovinani gt 8t. L.B. 223 | 1 shipment.
GREENE COUNTY. '
47.65 | 13.40 | 0.450 8t. L. B. 251 | Mine sample.
51.03 | 10.97 | 0.279 8t. L. B. 252 | Average of 11 shipments.
51.71 853 0.238|.....,.. St. L. B. 252 | Average of 3 shipments.
50.82 | 11.46 | 0.172 &t. L. B. 253 | Average of 2 shipments.
54.29 TO0 | e Bt. L.B. 253 | 1 shipment.
)

fliy

HH.L

"SHMO NOHI
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County. Name of Mine or Owner. Twp. E. Sec. Fractional.
Howell. ........ RODOTEOE . moe s svss, 4 i i 21 N. 10W. 7 B.W. 1
OZOTK: v Glazier, L. E., Bank........ 21N. 11W. 1 B.E %
e co. s Glazgier, L. B, Land. . ... .. . 21N, 11W. 1 B.W. L
s Steel, Wm., Bank........... 21 N. 11W. 3 E.$L38 W i
L e Buttrom,Freeman, Land No.1 21 N. 11 W. a 8. K %
e T Buttrom,Freeman, Land No.2 21N, 11'W. 9 N-W. L.
Pl T oAy Chilton, Henry, Land....... 21 N. 11W. 9 S.W. L
Ripley......... Dalton, Levi C., Land...... 22N, 1E. 9 S8S.E. i
P R Williams, J, T., Land. ...... 22 N. 1 E. 10 8. L8 W L
LA G A T Reported s v v s pnorsrrais 22 N. 1E. 14
S N ol P Government Land No, 2. ... 22N, 1E. 16
S L Ripley County Land........ 22 N 1E. 16
B e s Stephens, W. W., Land..... 22N, 1E. 19 W. i
M s e Towell, I. M., Land. ....... 22 N. 1E: 19 E. § 8. E, i
W e Reported. .. vovwivca e 22N 1E. 20
B cmE Stoops, P., Land. . ......... 22 N. 1E. 23 N.L N.W. L
R 2 Reported (Herr, C. B.)...... 22 N. 1E. 24 N. 4.
Y ov Reeported o pvsnanne 22N. " 2E. 1 Lotl N.W. L
8 e Government Land No. 3.... 22 N. 2E. 7 W. §, 8. E. L
A e v eported: . ooraiinere o . 22N. 2 E. 7 N.E. }, 8. E. 1.
¥ lcwidiecccMartin, G0 H., Land No.2:.. 22 N. 2 E. 12 8.4, 85 W. i, NW.L
M. Booker, J. 8., Land........ 22 N. 2 E. 12 N.W. %18 E. &
it oy A Martin Land No. 3. ........ 22 N, 2E. 13 8. E. 1 8. E. 1.
R Herr, C. B,, Land. . ........ 22 N. 2 E. 24 N. E. §.
B e Current River Land........ 22N, 2E. 24 N.§L N.W. 1L
N — King, E. M., Land. ........ 22N, 2E. 24 8, W, 1
R RSPYRNC © 0 . 1 1,1 - o CPRSSTCURITSRNEE RS 22 N. 3 E. 18 8. E. {, N.E. {.
Y. es G Agricaltural Col. Land No. 2. 22 N, 3 E. 19 N. §.
e E DT 0T P L R T (T, PR ———— 22 N. 3E. 32 8. E. .
Oregon......... BeDortod o e s simmmsieisige 22 N. 3wW. 2
2 22 8. W. 1S W i
......... 8. Joe Mine......vvviiov.s 22N, 5W. {27 N. W. i N, W. 1.
W RS Boyd, T. J., Land. oo oivins 22 N. 5W. 29 N.W. i, N. W. &
M SRR Ragan, T. B., Mine......... 22N. 5 W. 33 N.E. }, N. W. 4
ME e Murray Land. ..., .cecea:n 22 N. 5W. 33 N.E. 18 W i
kR Pl Huff, L. 8., Bank........... 22 N. 6 W. 18 S.E. i, N.E. }.
cz Reported.................. 22N 6 W. 30
Howell......... Fruitville Bank No. 2....... 22 N. 7TW. T N. W. 1.
R .Kingsbury, J. C.,, Bank..... 22N. 8W. 7 N. L
B e Fruitville Bank No. 4....... 22 N. 8 W. 11 N. W. i.
W e Fruitville Bank No. 1,...... 22N. B8W. 12 N.E. 1.
e R Red Ranch Bank........... 22 N. 8 W. 26 N. E. }.
N s e JEROEED Fo By Banlts cocces . 28N. 10W. 19 8. W. {.
Ozark. c.oivieas Price, T. L., Land. . .......n 22 N. 11'W. 9 N: Wb
o Esesm e Roported; ;. oaaessiimeasi 22N. 11W. 16, 17
e L e e Reported: .: .. voiimeasiais 22 N. 12W. 8
G e Garrett, G. R.,, Bank........ 22N. 12W. 14 8. E. 18 E. 1}
B RS Reporbed | o omnimibeig 22 N. 12W. 36 B.E.1i
SR b e ROPOTEO 2 ei’s 5, s v e s s v 22N. 13 'W. 2
- I B Reported.................. 22N. 15W, 34
Taney. ......... Reported (Branson Tract)... 22N. 21 W. 6 N.W.1
Ripley......... MeGonigal, E,, Land. ., ..... 23N. 2E. 3 B8.E. L
® e FEADOPEO. o oo v ssi 23 N. 2 E. 4 N.E.{, N.E. 1.
B e e Mabrey Land No. 2........ 23 N. 2E. 13 8. 385 W. L
B e Young, D. B,, Bank. ....... 23 N. 2 E. 23 8. E. 1,8 W. 1.
W e Ponder, Asel, Land......... 23 N. 2 E. 26 8. E {8 W. L
W maEeR Ponder, D. K., Land. .. ..... 23 N. 2 E, 26 5. W. 1 8.E %
I Reborted s covvsrmanes 23 N. 3 E. 21 N.W. i, N.E. §.
T Tyt o Mabrey Land No. 1........ 23 N. 3 E. 23 W.4i N.E. 1.

B R oS Eaton, Z. A., Land......... 23 N. 3E. 25




County Name of Mine or Owner.
Ripley . iianiied Gray, Mrs. Lydia, Land. ...
M Government Land No. 4. ...
TE ERLEE Ranken, Thomas, Land. . ...
Oregon......... fL 6 PG T e Py
N Heiskell, Wade, Land. . .....
B s Norman, E. P.,, and Martin,
A, Bank., ... ............
R Winner, Albert, Bank, ... ...
R Iy Renorted:. .. o v
e o Wilkerson, W, B., Land. . ...
Howell . o.uvaan Fruitville Bank No. 3.. . 1
R et Kingsbury, J. C., Mine......
Ozarle s Wells Land . onvorimning
NSRRI Mattney, J., Land..........
e G O B Owens, J.,, Land..........0.
B e Ty More Land. .. ...... ., wiialh
A A e Martin, Andrew, Land. ., .. .
L —— Mahan Land. ..............
LI Cobb, H. C,, Land. . . ......
W e Lamb, John, Land..........
S G 5T To) o 2] LRSS
T Reportad; .. v s mesnanig e
DT Reported., - .o vvevavoras ¥
Y et Beported. .. oo aisasim
e e :Bradley Land: . sivoievviien
Taney.:i iy voByler Lamd cccs viivianaian
Rlplay, ceeioeo Mo, Lum. & Min. Co. No. 1.
......... Beported:iivom g e e
* CReported, .. ... e
Lo Reported................. .
- CReported. .o
. Reported. ........0o00onnn.
i SN Martin {(C. H,) Land No. 1..
Blltlt.r .......... Allen Bank . .vovime i cimans
OLEZOTE v v wang Burgesser Mine. . ......... .
W msmde I ‘Whitten, Drew, Land. ... ...
T s Brocius, 8. T., Land. 50000
e Taa ety Simpson, S. M., Bank.......
R e R Ward, W. M., Land. .......
i PP T Simpson, L. W., Land.......
A Reported -, nunaidiiiaig
e aimim ek Ridington, A. Blain, Bank,. .
L Reported. .. ...............
EE g Thayer Bank. . . ...........
e pmepaaned Moser, Georgia, Land. ...,
e - Reported. .....qwmise i
R Boportol .-.vovvparmmnvmevan
e Reported. oo v v wmmsmoceaas
T Boportod o uwmpmvsmein i
B T e Reported: . . os o saaasas
Howell. ... ccAnderson Mine. oo avvivas
o TR Carson Mine........ 0000 L
R House, James, Bank........
Ozarle: . iouiiies Pratt, Wallace, Land. . .....
B aa A e AR James, Wm,, Land, ........
R 8. Mo. Land Co. Land No. 1
L. Collins, Lowell, Land. . .....
. Reported. ...............
Y i 8. Mo. Land Co. Land No. 2
R .Luna, Richard, Land..... -
T e e, Tanner Land. ... oovvvvsns
I R ..Petecock Land............ .
B Ll Mahan Land.......ovvaians
B sy Warren, Judge P., Land. .. ..

Reported

THE IRON ORES.

Twp.

23 N.

23 N.
23 N.

23 N.
23 N.

24 N.
24 N,
24 N.
24 N.

24 N.

24 N.

3 E.

135
1W.

3W.
4 W,

4 W,

6 W.

6 W

7 W.

8 W,
11 W.
11 W,
11 W.
11 W,
12 'W.
12 'W.
12 W,
12 'W.
12 'W.
12 W,
13 W.
14 W,
16 'W.

20 W.

2 E.
2E,
2E..
6 K.
2 W.
3 W.
3 W.
4 W,
4 W.
4 W,
4 W,
4 W.

4+ W.
4 W.
5 W.

6 W,
6 W.
6 W,
8 W.
8 W.
9 W,
11 W.
11 W,
11 W.
11 W.
11w,
11 W,
1Z'W.
12 W,
12 'W.
12 W,
12 W,
13 W,

Sec. Fractional.

(Lot 2, 8. W. 1.
1 Lot 2, N, W. 5.

1
35 8.4
/8 S.E 18 W1
117 N.E. } N.W. 1
4 8. W.LS8E
16 8 W. L N.E i
1 N.W. 4N W L
23
34 N.W.LN W L
30 N. W. }
23 N.E. ;N E 1
5
6
4]
35
1
1 N. 3
23, N.W
25
23
29
3-4, and 7
2

33 8. E.

28 N.W. L
19 N.W. %
20

4 N.W. %

12 8.0} 8.W. L
23 W. LS8 E L
31 N.W.1

32 N.W. 1
32 8. L. i
34 N.W.i 8 W L
36 N.W.i N.E §
22

1 N.E i

12

23

35 N.W.}%

23 N.E i

35 E. i

8 N.W.k
17

27 and 34.

29

30

12, 32, 33 and 35.
34

21

34

3 N.W. i
36 8. %

36

25 and 35.
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County. Name of Mine or Owner. Twp. R. Sec. Fractional.
Ozark.......... Newton Mining Co., Land... 24N, 15W. 17 N.E.1 N.W. 1,
L ...Pennsylvania Land......... 24N. 16 W. 5 E. $Lot2, N.W. }.
Carter. .. ... Mo. Lum. & Min. Co. No. 21. 25 N. 2 E. 4 8. 1,
1
“ . ........Mo.Lum. & Min. Co. No.20. 25N. 2H. 12 {EF?;T? g_' ::
W i Mo. Lum. & Min. Co. No. 6.. 25 N. 2K, 18 S5.W. 4L N.E, i
Ripley; .. .-.94- Mo. Lum. & Min. Co. No. 3.. 25 N. 2E. 31 S.E. 1L N.E. L
A SR Mo. Lum, & Min. Co. No. 4.. 25 N. 2 E. 31 S.W. L, N.E, 1.
Mo iveiesssMo. Lum. & Min, Co. No. 2,. 25 N. 2E. 32 5. E.§ 8 W. §
Carter..... ... . Mo Lum. & Min. Co. No: 7.. 25 N. 3 E. 2 5. E. 1.8 . E i
M R Mo. Lum. & Min. Co. No. 5.. 25 N. 3 E. 7 8. W, +, N.E. %
S mecAdocmes Mo, Lum. & Min. Co. No, 18, 25 N. 3 E. 16 N.W. I, N.E. L
Ripley. ........ Holland Tract.............. 25 N. 3E. 19 N, i
L. Mo, Lum. & Min. Co. No. 9.. 25 N. 4 E. 21 N.E. 1 8. W. }.
BUbler. .o vovaie s Government Land No. 1.... 25N. 1 E. 24 B.E. L8 E L
“ .........Mo.Lum. & Min. Co. No. 10, 25N. 4E. 27 {S' W 4N Wed
N, W. 1 8. W, i
" ¢ S.W. 18 E 1.
Ripley..... . v oo Mo, Lum. & Min. Co. No. 13. 25 N. 4 BE. 28 {S. E. 1 8 W1
e Mo, Lum. & Min. Co. No. 14, 25 N. 4 E. a0 8.4, N, E. §.
o AEREET o Reportetl s s s 25 N. 4 E. 33 N.E. L. N.W. 1.
it AP S IR Reportod. ... .. oo . 25 N. 4 E. 33 N. W. i, N.E: %
Butler.......... Reported...... ... iicouus 235 N. 4E. 35 N. W, 1 8 W 1
N = e | Mo. Lum. & Min. Co. No. 11, 25 N. 4 E. 25 S.W. {, N. W. i
. Mo. Lum. & Min. Co. No. 12. 25 N, 4 E. 36 N.E. , 8. W, %
L. Reported, .. ......ocvrvna,- 25 N. 4 E. a6 8. W. 1. N.E, 1,
L e Reported. . ..... IR - 25 N, 4 B. 36 8. E. 1, N. W. i.
SER— c..-Reported. . ......oo0oiiinin 25 N. 4 E. 36 N.W. L8 WL
R ROpPOTted. . vovcsns suwemsise . 25 N. 4 E. 36 8 48 W L
M e Reported. . ...ovuvsvanesnncs 25 N: 4 E. 36 N.W.1L 8 E. 1
e Reported: - . ..wxu0vns eovame . 25N. 5 E. 2 S.W. 1. 8.W. }
"W s Mo. University Land No. 1.. 25 N, 6 E. 3 S5.W. 4 8. W, L
W easanesccHIL Dawbds IS ssamiaiii 25 N. 6 E. 4 N.W. L
Y s Dealy, EoEy Mine Now Los.0s 25 N. 6 E. 9 N.E § 8. E. §
= ISR Deal, E. E., Mine No. 2..... 25N, 6 K. 9 N.W.h S E L
Mo iiives oMo, University Land No. 2.. 256N. 6 K. 15 5. W. L, N.W. 1.
M ey Mo. University Land No. 3.. 25 N. 6 E. 15 N.E. i
. Reported. . . .. Tl B 25 N. 6B, 16 N.E. LS. E 1
= LR Shrout's Bank. ............ 25 N. 6 E. 16 N.E L N.E. i
L Dover, G, W,, Mine. ....... 25 N. 6 K, 17 S. E. 1, N.E, 1.
Y ... .Smith & Co. Bank........,. 25 N. 6 E. 17 S. 1.
Y iiis.....8t. Francois River Land &
Jron Co., Tract, . cooviess 25 N. 6 E. 18 8. % 8. K. i
M s Purk, John, Land. . ....... . 25 N. 6 E. 19 N. W. .8 E. i
W e Reported (J. C. Corrigan)... 25N, 6 E. 27 N. W. i N.W. 1.
W s Hooper Mine. . .....:ovovuen 25 N. 6 E. 28 N.E. §{ N.W. i
e S G e Lieb, Frank, Bank.......... 25 N. 6 E. 28 N.W. LS8 W.1L
Oregoniiq: a5 Reported....... RS 25 N. 6 W. g
L PRy s Reported. ... ovdaiividis 25 N. 6 W. 23
O Sriava O F By Banly ooy e iy 25N. 6W. 25 N, . W.i, N.W i
B dheswenet Reported......ooiivvasvann 25 N. 6 W. 35 N. E. &
Bl N Russel, J., Bank............ 25 N, 6 W, 36 8. E. 1.
Howell......... Livingston, A. H., Mine No.1 25N, aW. 6 N.E. . { N.E.L
M e Wood, Wm., Bank.......... 25 N. 9w, 9 N. W.iL, N.W. L
Douglas. ....... Reported. ...... TSt s 25N. 14 W. 28
“ _.......Hare, Evelyn, Land,....... 25 N. 15 W, 1 N.W.iLN.W. i
o were v YRR BB, o os v e 25N, 15W. 17 8.3, N.E. },and N
.8 E L
" .+viv+++Robison, Albert, Land. ..... 25N. 15 W. 19 8. 3+ Lot 1 of 8.W.4§.
Y mmamat Able, V. R., Land......... . 25N. 15W. 29 W. 3. 8. E. {
Carter....... ...Reported (Jaque, Jos.) ...... 26N, 1E. 2 S.E 18 E 1
ST U A AR Mo. Lum. & Min. Co. No. 22. 26 N. 1E. 2 8.1,/ 8. W.1}
M AR Mo. Lum. & Min. Co. No. 23. 26 N. 1E. 2 N.E. 1, N.W. 1
B e Mo, Lum, & Min, Co. No. 26, 26 N. 1E. 11 8. E. }, 8. W. .
e vereneees Mo, Lum. & Min. Co. No. 24, 26 N. 1E. 13 B.E LN.E 1
s vevesean oMo, Lum, & Min, Co. No. 29. 26 N. 1E. 12 W. 4, 8, W, 4.
¢ o . .Reported...........c.000.n 26 N. 1E. 12 8. E 1,8 E. }§.
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County. Name of Mine or Owner.

OArter.........: Reported (Mrs. Kelley). . ...
" e ..Carter, A., and Mo. Lumber

EMin. Co...oovvvnnnn..
“ e Mo, Lum. & Min. Co. No. 2?.
W e Reported (Mo. Lum. & Min,
IO v s s e s
A T Mo. Lum, & Min. Oo No. 24,
A e ... Reported (Smith, D.).......
% S Reported (Mo. Lum. & Min.
0 s i R AT

2 : vevs . Mo, Lum. & Min. Co. "\Io 17.
o L e e R Reported. . oo. oo coiadon
B R Mo. Lum. & Min. Co. No. 19.
Wa.y ;1] A Reported....... ovveweunes
,,,,,,,,, 8. Mo. Pine Lum. Co. No. 1..
+ . Baker Mine................
Butler.......... Reported..................
W e asnand Sheets, M. M,, Land........
Carter........,.Mo, Lum. & Min. Co. No. 8..

Wayne, ..

. Keele, Lucian, Bank. ...

Ethridge, Mathew, Mine. .. .

MW e e Landau, 8., Mine...........
B EEETEE Schafer Bank., .. ..........0
T A A RS SR Eastman, F. W., Mine......
ol PO AT NG Keener, Mrs. L., Mine......
%5 e s Reported.........c..iuuun.
L. Singer, Nimick & Co., Land.
L O Pittsburg Mine.............
Butler.......... Pletz, ¥., Mine No. 2.......
W e Kauffman Mine..,.........
B e Turner, Henry, Mine. ......
" T Luke MIne......isievvvens
W sevmenaed Thomas, J. P, Land........
B e e S e Burkett, W. R., Bank.......
4) <+.... . Hillis Mine. . NE RS
W T CREPOTte e e R e
Wayne sociainy Magill, Wm. ... i,
A LS N Cullnan, Pat., Bank........
W RindEseEl Scott, U. 8B, Bank..........
Batler.......... Thompson, M. M., Bank. ...
O Thompson, G. E., Bank.....
L .Bexton, A, W., Bank........
- Hendrickson Mine..........
B hmemesmasd Pletz, F., Mine No. 1.......
B eeumEe Magill, H., Mine. . ., ...... 5
A .+...Hendrickson, N. W., Land. .
B ey Agriculture Col. Land No. 1.
W vt Miller Land...... T R
L e e Sharp, Boyd E., Land.......
o oeweded coReporbed. . il s seanay
B iaasieys Reporbed.: oooauy i S
B iEemenaa Indian Ford Bank No. 4.....
B e bl Indian Ford Bank No, 2.., ..
" .Indian Ford Bank No. 3.., ..
B ey ... Indian Ford Bank No. L.....
B s St. Francois Bank..........
e George, Ed, Tract No. 1.,...
M veesiiews JGeorge, Ed, Tract oL 2.4
LR T B N George, Ed, Tract No. 3.....
B g .Blue Springs Bank..........
A et Reported .. ... ..coinvivaiaes
W EmmrmEhs <Reported c:cavisvaasesEeg
o VL ALY Reported..................
e o e Reported. .o vsaivi v .

Hall, H. E., Land

. Goforth, Mrs. R. A., Land.. .

ORES.

Twp.
26 N,

26 N.
26 N.

26 N,
26 N.
26 N.

26 N.
26 N.
26 'N.
26 N.
26 N.
26 N,
26 N.
26 N.
26 N.

26 N.

26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N,
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N,
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.

26 N.

26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.
26 N.

R.
1E.

1E.

5 E.

5 E.

6 K.
7 E.

7E.
7E.
7E.
TE.
7 E.
7 E.
7E.
7E.
7 E.
7 E.
7 E.
7 E.
7 E.

8 E.
8 E.

Sec.

Fractional.
8. E. %

Ho
o

P

wH
SHE
B

P

%2

P

27222
.

wwm
b e
.

#29

T
Z

@ mEdg
[k

=
-

wZ

HZWH
-2

e
o3
[=]
=
e

prope

LR DL

b -
S
-5
=
o=

2, N. W. 1.
.LN.W.

“SWi
ot 1, N. W.

{my
&
c*
-
=
--)-

HE®
wqm

W B NGB g
1\' “-. [ &
h 8w, L
" }, N. W §.
LW, L
S. 5. N.W. §
N. E. 1.
8. LN.W. L
. 4 M. E. %
i, N.W. &
w.
- Bk
§, N Wi
}, B.E L
1

+h

o

w2

W
>

-
e

2 AL L
g8 HoFg

2

—

-
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Countiy. Name of Mine or Owner. Twp. R. Sec. Fractional.
Stoddard...... Reported.................. 26 N. S8E. 3 8.E L
- Harty, J. H., Land. ........ 26 N. S E. 4 N.E. }
o i eees..McGown, Joseph, Land. .... 26 N. S E. 10 and 11 (line between).
B s Tertiary Land. . . ....c.ovaun 26 N. 10 E. 2 W.3iLotl, N. W. L.
carter..... ... ...Reported (Mo. Lum. & Min.
L P 26 N. 1W. 8 8. W. i, N.E. L
B | s .Reported (Mo. Lum. & Min.
0¥ caniss e i 26N. 1W. 9 8 W.3 N.E 1
# dEmEEE Hahn Bank.oooaessaaisada 26 N. 1W. 13 W. §, 8. W. §.
ki ATt Holland Mine........ ... 26.N. 2W. 4 N.W.L8. W1
B hemsmamed Carter Co. Milling & Mercan-
tile Co. .o vvvn i 26 N, 2W. 4 8. E. 1.
Shannon. .. .. ...0zark Land & Lumber Co.,
Tract No. L.......cvuienn 26 N. 4 'W. 13 Ww. L.
[ ——: Reported (Phennighausen)... 26N, 5W. 11 N.E.}
B N Cordz-Fischer Mine......... 26 N. 5 W. 14 85.W. 1
o s wwrar DRI TIONE - oo ey g oo e . 26 N. 5 W. 23
L e ——— Talkington, T. A., Bank..... 26 N. 6 W. 4 8. E. 1,8 E L
T S Melton Mine. . .....:i0.. vos 2B N. 6 W. 9 N.E. {, N.E. }.
o vevsww. . Reported (Biser, C. T.}...... 26N, 6W. 10 S W. i
[ e e Woods, W. W., Mine....... 26 N. BW. 12 N.E. 18 E. i
bt e Reported.........c.oiiiiia 28 'N. 6 W. 13 N.W. §, N. W. §.
Howell. ........ Pearson Mine. ... . 000000, 26 N. aWwW. 23 S, W. L.
L o o Livingston Mine No. 2...... 26 N. aw., 31 8. E. 1
L Gilmour, J. T,, Bank........ 26N, 9 W, 32 N.W. L8 W. b
Douglas. ....... Reported...... A 26 N. 11 W. [
L ik ace Tettrick, Henry, Land. .. ... 26 N. 11 W. 25
o eaeeeensBeasley, W. R, Land....... 26 N. 12 W. 1 5. W. 1,8 E L
B v Reported. .. ...comvesennss 260N, 12'W, 3
o sy cwwves o INODOPLR s sivin oz v viwsrwmimninins Z6N. 12W. 11
T Henson, James, Land. ...... 26 N. 14W. 1 N.E. i, N.E. {.
o T Allen, J. B., Land. . ..., vow 28N, 15 W. 4 W. i N.E. L.
B e Browning, C. C., Land...... 26 N. 15 W. 4 E. }LS W.L
e N SRS Hoffman, E,, Land. ........ 26 N. 16 'W. 20 W. 4, 8. E. §.
Carter.isiiiraes Brown Bank No. 1.......... 27 N. 1 E. 35 N.1}
i ST R A Reported (O'Reiley, Pat).... 27T N. 2E. 2 K. §.
B MErpiate Reported (Carnahan, L. T.). 27 N. 3 E. 22 8.4, 8. W. }.
[ O 7. Ty o A 27N, 3E. 26 8, W. 1 8 E. L
L - Reported............0.0000n 27 N. 3 E. 26 E. .} 8. W L.
- Reported (Carnahan, L. T.). 27 N. 3 E. 27 N.W.1iL, N.E. %
B e Crommer & McPherson Bank 27 N. 3R, 27 W. 3, 8 W. L
B s Moreland Bank. . .......... 27 N. 3 E. 28 N. E. }, N. E. 1.
L — Hutchinson Mine......... io TN 3R 33 S.W.LB Wi
s s OTORCEND WHNG, -+ covvsawsms 27 N. 3 E. 33 S.E. 8. W. i
¥ el Malin Mg o voveivwa s . 2T N 3 E. 33 8. E. §.
N i .. Reported..... R R R o 2T NG 3 E. 35 N. W, 1L N.E. L
B esigingd Orchard Mine: . ..o: 4044 27 N. 3 E. 35 E. 1.
Wn.yne ........ .O’Keefe, P., Mine No. 2..... 27 N. 4 E. 2 8. “-'. 1, 8.W. L
......... Knox, J. E, Mine.......... 27TN. 4E. 3 N.W. L8 E L
L R T .. O'Keefe, P., Bank No. 1,.... 27 N. 4 B, 10 N. i, E’e E. §.
2 Salkzeas O'Keefe, P., Mine No. 1..... 2T, 4 E. 12 N. E. 1, N. W, &
E Rarmesst O'Keefe Mine No. 3. .,..... 27 N. 4 E. 12 N.W.§ N.W. 1.
L . Reported.........cooouan . 2TN. 4 E. 13 N.E. L, N.W. L
e — Reported. . ....oovvuunennns 27 N. 4 E. 13 S.E. i 8. W. 1
B s ROPOTER... . vccve-wmmirw v v 27 M. 4 E. 13 W. 4, 8. W. 1.
M e Reported. ... ... c0nus e 20 M 4 E. 13 2.EL 8E L
L —— ROpOTEOd, vvcov sm v v vmiimmrssn s 27 N. 4 E. 13 N.E. i 8. E. i
o sneenvesd Buffington Mine............ 27 N. 4 E. 13 N.W. 48 E. &
s Reported........... won TN AR 14 N.E. %
W s 0" Keefeo, P ‘\Ima No -1- ..... 27 N. 4 E. 16 N.W.1 58 E. i
bd IR Reported .o ovisasmimais 27 N. 4 E. 16 S.E. 4L, 8. E L
W R Reporbed . o s v v iaaiaddiagy 27 N. 4 . 19 8 W. 1L 8 E L
M REEERSEE Reported. ... .o iiivviiiis 27 N. 4 . 19 N. 3, N.W. }
i RS RI T Reported. ... coveevisonons 2TN, 4 E. 21 N.E. &
% damiensh Morris, Joe, Bank. ...,.,... 27 N. 4 B, 21 N.W. i
. South Mo. Pine Lumber Co.,
Land No. 2., ......... vee 27N 4 E. 21 N.W.i, N.W. L
e vevees e ' Keefe, P., Bank No. 2..... 27 N. 4 B, 21 8. E. 1, N.W. }



THE ITRON

County Name of Mine or Owner.
Wayne T s R e
i eSS Reported............. Sea
T T Sy e Raported. .. oavesivsiiaies
L L R e R (A4 Reported. .. iviviaiwiniasn ¥
W BNaaEsLEy Reported....... RS
R e Weporbed i Lol e s
g Reported, . ioouidiivideau
o s sonnt Reported.....ocovviasaaass
B et Reported. . .. vovmmrnronens
e Reported. . ..........0.0...
W wme South Mo. Pine Lumber Co
17 T e
B ammwame . .8outh Mo, Pine Lumber (‘u.
T
o pumma Morris Creek Bank. ... ..
w SRR South Mo. Pine Lumber Co.
b, £ Y PR e T
P e R South Mo. Pine Lumber Cu
i, (s B R A e e =
M R e e B Roported. ;o vl niiaeiaan
L - Reported......ooivieaaaans
L N ..Reported, . ..., .00 renns
B essamases Smooth, E. L., Mine........
B s Janis Mine. . ..............
B e RepOrted, - < cocsvwrsseveses
® mEesad Otter Creek Bank. .........
o FREEEE Reported oo cuinesmen wasimmie <
b PR R IE Reported: ... v s v s eevas
¥ wemmusaE Reported...ivvivvvisiiiaas
Ao T (e Reported. i s v
¥ geanaieysd Haynie Hollow Bank........
i Railroad Bank No. 2........
B s Bowman Land.............
B reramemmersnd Reported. .. . vvnvrnsrsssss
B g Childress Mine.............
P s Stevenson Bank........... .
¥ eavemeet Forbes Mine. . ...onceveaevs
o e Morgan, Chas., Mine. ... ...
L Shipton, H. M., Mine.......
= TR Es Bowman Bank. ............
B et Reported. ... owinaan vikead
M s Haynie, 8. C., Land. .......
B R Crawford Mine............
Ik 1 Williamsville Iron Mt. 01‘3
Co., Bank No. 1
- Willlamsville Mine. . . ......
L I — Holliday, H. N., & Haynie. .
L T Pratt, A. L., Mine.,,....,..
e ... Reported. ...... e
o EE .Pletz, P, Mine.............
B mmesud Coady MiIn®.: ....0vvwevssas
T GeaaEe Wayne Iron & Lumber Co.
OO s s wp s s ;
u cveves .. Roported (Estes, J. A}, .....
B Eaaewna ‘Sanders, E. F., Bank........
A R Durrow, John, Land. .......
e & CUNI - Roeporbed ... visaniiiaad
& PN Tt Williamsville Iron Mt. Ore
Co., Bank No. 2..........
" pastiapren m Burkett Mine No. 1........
L - Burkett Mine No. 2., ......
" P—— Reported (Iron Mt. Ore Co.)
L Holladay-Klotz Mine. . .....
o S Py Reported. . ... A s .
B e RePOItOt. « oo v micininmsss
Y mimeam .. Garrison, D. L., Tract, .. ...

Dickson Mine.....

ORES.

Twp.
g B
27T N.
27 N.
27 N
27 N.
27 N.
27 N.
27 N.
27 N.
27 N.

27 N.

27 N.
27 N.

27 N.

27 N.
27 N.
27 N,
27 'N.
27°N.
27 N.
27 N.

27 N.

27 N,
27 N.
27 N.
27 N.
27N
27 N.
27 N.
27 N.
27'N.
27 N.
27 N.
27T N,
27 N.
27 N,
27 N.
27 'N.
27 N.

27 N.
27 N.
27 N.
27 N.
27 N.
27 N.
27T N,

27
27 N.
27 N.
27 N.
27 N.

27 N.
27 N.
27 N.
27 N.
27 N.
27 N,
27 N,
27 N.
27 N.

R.
4 1.
4 B.
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+ K.
4 E.
4 E.
5 E.
5 E.
5 E.

5 E.

5 E.
5 E.
5 E.
5 E.
5 E.
5E.
5 E.
5 E.
5 E.

5 E.
5 E.
5E.
5E,
5 E.
5 E.
5 E.

5 E.

5 E.
5 E.
5 K.
b E,
5 E.

5 E.
5 E.
5 E.
5 E.

5E.
5 E.
5E.
5 E.
5B,
6 E.
6 E,
6 E.
6 B,

Sre.

24
25
25
25
26
29
a0

32
32

33

33
35

35

Fractional.

2T B,

wm g

.W. 1, N,
N. E. 1.
8. W, i
W. 4, N. E. §.

N.E. } N.E. &
W. 4 N. W. &

.18 W. i
1, 8. E L

I 8 W. &
5. E. &

Z 7

o o
N. E.

“

8. E. 1.

8

N. E.
1

B




GEOGRAPIIIC INDEX.

County. Name of Mine or Owner.

Wayne......... Reported (Deaton, Jos. D). .
,,,,,,,,, Sanderson, A. E., Land.....
B mnmmas ..Ozark Land Co.. Land. .. ...
B s . ...Frederick, James, Mine. . ...
o e mrny NLARHEIA MANG.. oovr rrimein s
B ey Moss, T. J., Land. ...ocnea..
Ly .. Hughes, W, H., Mine No, 2..
Ly PRI RS Hughes, W. H., Mine No. 1..
e LS Estes Mine. ccvvvvivrsimans
oA T S s Beported. viwrvaisiav-aass
S g TP Moss:Mine o oivamireds s
L O o Nelson, Frank, Mine........
L Odibway Mine. o oioiaadisgsg
£ LoNanD Bank, oo
L T Hicks, Andrew, Mine.......
e Stages, F. M., Mine, .......
ML e Reported..................
R Gary & Moss, T. J., Land. ..
o A Sollars, A. J., BankK.........
MY s Green, J. W., Tract........ .

bR R Reported (Moss, T. J.)..
R e e Reported (Garry, A).......
R At Ll Bailey, Henry, Mine........
I A, Foster Mine....... PP ST
A O ot Reported. oo s v
BE e B Reported (Pletz, F.)........
L Chaonia Iron & Merce. Co.
BAKIKE, | e v e saypni i
L Reported (Osgood, L. 8.).. ..
B e ..Jones, H. 8, Land...,.......
o T Anderson, Hugh, Land......
e Neighbors, John, Land......
T e Smith, Pleasant, Land. . ... .
W s Shaw, David, Land.........
i QR S e N. W. Consol. Land No. 1...
W sesERs .. N. W. Consol. Land No. 2...
W Moss & Clarkson Land. . ....
M RN Reported (N. W, Consol. BK)
tt .N. W. Consol. Land No. 3...
W e N. W. Consol. Land No. 4...
B e Mason & Clarkson Land.....
SO, Pettit Land . ..oovvvregae.as
WD Reported (N. W. Consol. Bk)
o amane Builey, T. G., Bank...,.....
- .. N. W. Consolidated Bank. ..
¥ s Mayberry Tract........ ...
“stoddard ....... Hawks, F.T., & Houck, 8.,
LT (T s e
Lo Pico Mine...... R
o S AL Smith Mine........vvaavan
e e T Murphy, L. T., Mine No. 1..
B wweares Murphy, L. T., Mine No. 2. .
. Purcell, H, B.,, Land. .......
L - Wilhelm, John, Land........
o co-Leora Land. .. ..o annnans
B e Murphy, Mine No. 3.......
B e Burge, Wm., Land..........
il ....Reported..... W S
Carteroiii v REDOrted v enmamegs S i
) R Reported (Carter Co. Milling

& Mere: 00 .iviiiains
B R Reported (Carter Co. \[111mg
& Mere. Cowviiai. ivyiass
L R Reported (Carter Co. Milling
& WLerey: €0 i g i

.Reported (Carter Co. Milling

& Mere, C0O..vvrrvvvesn-

Twp.
27 N.
27 N
27 N.
27T N.
27 N.
27 N,
27 N.
27 N.
27 .
27 N.
27N
27 N.
27 N.
27 N
27 N,
27 N.
27N,
27 N.
27 N.
27 N.
27 N.
27 N,
27 N.
27 N.
27 M.
27 N.

27 N:
27 N,
27 N.
27 N.
27 N.
27T M.
27N,
27 N.
27 N.
27 N.
27 N.
27 N.

27 N.

27 N.
27 N.
27N,
27 N.
27 N.
27 N.

27 N.
27 N.
27 N.
27 N.
27 N.
27 N.
27 N
27 N.
27 N.
27 N.
27 N.
27 N.

27 N,

27 N.

R.

6 E,

6 E.

6 E.
6 1.

61,

7E.

7TE.

10 E.

2w,

2W.

411

See. Fractional,
7
14 N.E. }
17
18 5.3 Lot 2, 8. W.
18 N.E. % N.E. 1.
19
19 N E.LN.E. 1
19 \. 3 Lot 1, N. W.
19 S‘Lotl,& “’}
19 8. 1 Lot2, N. W. i
20 N.W. 1L 8 W
20 N.E. L, 8 W }
21 S W.LN.E. &
21
23 Lot2, N. W. L
23 N.E. }, 8 E L.
24 5. W. 1.
25 N, W. 1.
25 N.W. 1,8 E. i
25 S.E. 4 8 E. 1
25 W. 3, N.E. .
26 S.W. i N.E. .
20 N.E. 1, N.W.1
31 N.E. 4, 8 E. i,
35 S3.E. &
36 N.E. &, N.W. 1.
36 N.E L, N.E. }
36 N. &, N. W. .
3 S.W. L
6 8 E. &
6 L 0 T
6 W.3Lotl, N.W.1L
6 W. i Lot 1, B. E. 1.
9 N. H.
10 g5, W. .
10 N. &
13
14 Center.
[15 W. &
116 E. &
16 E: §.
19 5. E. .
24
30 N.W. L8 W. L
35
6 E. %, center of.
25
26 N.E. 1.
33 N.E. i
34 N. \ e
34 N.E: ¥
36
36 N.W. Lk
1 and 2.
8
17
5 N.W. L
4 8. W. L N.W
5 8. E. 1, N.E. }
6 5. W. &
7 8. W. i, 8 W. i
16 8. K f N. Wo bk



412

THE IRON ORES.

County. Name of Mine or Owner, Twp.
Qarter........ . Reported (Carter Co. Milling
& Mere. Coiviennrnnyan, 27N
W TR Snyder Mine..,.,........... 27T N
L ALY . Reported (Snyder, J. B.).... 27 N.
Shannon....... Willis, J. R., Mine,.... P2
e . Hearst, James, Mine........ 27 N.
. e Reported (Collins, G. W.),.. 27N
BB it Reported (8. Mo. Land Cd.). 27 N.
S — Reported {Livesay Land).... 27 N.
o .. Reported (Ozark L. & L. Co.) 27 N.
e Iron Hill Mine. . ........... 27 N.
e Reported (Thomas, Wm.)... 27 N,
" ssewvEn Reported (Gov. Land)...... 27 N.
R Bryson, A. L., Bank,.,..... 27 N.
il Reported. . ......couninnnnnn 27 N.
W R Reported (Knight, 8. H.).... 27 N.
W TEREE Reported (Butler, D.)....... 27 N.
L Cutler Land. .
Y memmegri Reported. . . ..
- Reported (Gov. Land)
Howell . . .Godsey, D., Land. 2T N
Douglas ........ MeCrary, R R, L.and ...... 27 N
......... Woods, D. 8., Land..,...,,. 27 N.
e E e BeDOroRE e TR 27T N.
W s Basher Land......... TR 2T N
Christian. ...... Angus, Thomas, Mine....... 27 N
¥ omewmnaed Frisco Mine...... .00 0. 2T N
B R Arnt Mine. ., i, 2T N
Reynolds. . ..... Reported (Lone Star Mine) ., 28 N,
Wayne. ;i o Cedar Bay Mine, . ..,....... 28 N,
i SR e Reported, . ................ 28 N,
B ek A Early, James, Bank....... v 28N
. Reported.................. 28 N.
G .Reported....... T 28 N.
LU Reported. .. ....uvsviiwinss 28 N.
. Rubottom, L., Land. ....... 28 N.
“ AT A Dalton, Mrs. N. T., Land. .. 28N,
e Reportad v s . 28 N.
a S R Clubb Mine. ...ooiiiaeinin 28 N.
AR Sutton, Marcus, Mine....... 28 .
= SRR CAlley, P. B, Mine. .., ....:. 28 N.
M S Reporhed o s e 28'N.
- RN o Bingham Mine.,....,....... 28 N.
A R Hilda Mine...... e 28 N,
e Switchback Mine..... .. cans D8N
BB i e e Reported.................. 28 N.
e .. Wooden Shoe Mine..,,...... 28 N.
R BN VAN ooy eanm e aamanes . 28 N.
W emwwmi SBawyer Mine.............. 28 N.
T Harness and Lundy Mine, . . 28 N
" .. Reported(Mason & Cla.rkson) 28 N
W mmeeERER &t. Francois Mine. ........ 28 W
W amaas Reported (Holladay, H. N. ) 28 N
o P Raported: |y ci e 28 N
L e Warmuck, Wm., Land . 28 N.
b R Sneathen & Co., Land N 0. 1 . 28N
i Bennett-Smith Mine........ 28 N
A Folsom, Alex., Land........ 28 N
. .Berry, Wm., Land No. 1.... 28 N.
£ N s Berry, Wm., Land No, 2 28 N.
T Johnson, Lewis, Bank....... 28 W
i B .8Bneathen & Co., Land No. 3. 28 N,
W e Tower, Geo. F., Land....... 28 W
b S A Atkins Estate Land. . e 2B N
W nmmaeaEe Sneathen & Co., Land N 0.2, 28N.
R e e cReported . v v g i 28 N
B unsesEes Reportod & sy i ahith s 28N

12 W,
12 'W.
15 W.
23 W.
24 W.

24 W,

4 E.

4 E.

Sec. Fractional.
17 N.E. §
22 8. 4.
34 W. i N.W. 1L
9 N.E. LBE L
16 N.E. § 8. W. L
27 N.E. 4 N.W. L
4 8.3
28 N.W.L B W. 1
34 W. 4
14 N.E I8 W.1
15 82w, 1
19 8. W. 1 8. W. i
22 N.E. i N.E. 1
24 B.E.}, N.E i
27 B.W. L N.E. 1.
28 N. &
33 N.LN.E. i1 8W.1
19 S . $Lot2, N.W. ¢}
24 8. E §{S8.E &
26
14  W. i N.W. L
27 8. W. i
34 E. .
29 S . E. .} 8 W. 3%
18 E. i, 8 W, L
4 Center.
24 8. E. i 8 E. &
2 B.W. L
14 and 23.
1 8. W. i
6 B8.E. i
18
19
6 N.E. i
10
11
15
23 N.W.iHLN.W.L
23 N.E. i
23 LK. 4 8.E %
26
27 8L 8 W. %
28 8. W. L
28 N.E. i 8. W. L
30
33 E.}, 8. E. i
34 W. 4, 8. W. L
34 N. 4 N.W. L
34 N.E. {, N. W.
35
5 W.jiLotl, N.E. 1.
5 8. W.1
6 SB.W. L
8 N.E. }8E.1
8 B.W. 1L
8 W.iHN.E 1.
10 and 11 (line between).
15
15 B.W. 1L
15 N.E. } 8. W. 1,
15 and 22 (line between).
16 ‘i E.
19 W
22
27 8. W. 18 W. iand
N.W. £, 8. B. %,
27 N. 4 8.W. L




GEOGRAPIIIC INDEX.

County. Name of Mine or Owner.
Wayne......... Jines, F., Bank.............
L Reported (Bennett, Perry).. .
Bollinger. . . .... Dondore, L. T., Land.,.....
s Reported....... B
Carter..........Reported (Abbott }I ) ......
Shannon........ Reported (Deweese, J. N.).. .
" : o EVOPOTHEE s o v v sy mpnmeaom
o .Reported (Munsell, L. L.). ..
o .Reported (Munsell, L. L.). ..
I s Dean, J. H., Land. . .onwiass
B GanEEeEs Embree Land. .............
R e e Government Land No. 5. ...
Yoo e Government Land..........
TeRRE: ixvvavses Reported........ooaviinoin
. A A Reported.......ocvoviinen.s
LY Smalley, H. H., Land, ......
Greene. ..... ... Studley, Jos., Mine.........
I e e ey Bayliss Land...............
W e Jackson, Geo., Bank........
" BN Jackson, Jno., Mine........
Reynolds.......Evans, A. J, Land.........
Y s Evans-Johnson Land........
" R Mo. Lum. & Min. Co., Land
Mo v sessais SR
Wa.yne ...... Bear Mt. Bank.............
iie.i . Anderson, N. M,, Mine.....
= o AR Anderson, N, M., Bank. ....
B e . Reported.............. .
e Danlel MIDe. . .. vovsvamnne
s e Guest, W. 5., Bank.........
o A Guest, W. 8., Land.........
e S Clarks Mountain. ..........
o T R Cheeney Bank. ............
e A Reported.. i vinseimis
B TR Reported..............o0ns
W LT Jennie Mine
i R T T Reported (Cross, Wilson). ...
R el o White, R., Mine............
" I T Talley, J. H.,, Land. . .......
s e Myors Mine. . . ....cicwumes
e White, W., Mine. . .....,....
" R Sneathen Co., Land No. 4. ..
R Reported (Cross, Wilson) ...
o e A SR Burton Mine...............
Y mnamapu) Zippy. John, Mine..........
™ smmEmaneR Haggard Land. ............
= o . White, W. E.,, Land.........
L T Twidwell Bank.............
i TR ROTOBEIL L . v o5 50 mmanss d) i Bk
= ..Reported..................
S (O Speers Mt, . ...............
L . Higgins Mine..............
W wmeseaad Lambert Mine. ............
" . .Reported (Sneathen HEstate).
M e McKenzie No, 1 Bank.......
N T MecKenzie, Bank No. 2. ....
N ....Wayne Iron & Luamber Co.,
Land Moo L. . ovai v
e v+ Lilly Hollow Mine. . ........
AN S e Long & Colby Bank........
W SRR Barker Bank: ... covavcaiing

Twp.
28 N.
28 N.
28 N,
28 N.
28 N.
28 N.
28 N.
28 N.
28 N.
28 N.
28 N,
28 N.
28 N.
28 N.
28 N.
28 N.
28 N.
28 N.

28 N.

28 N.
29 N.
29 N.

29 N.
29 N.
29 N.
29 N.

29 N.

29 N.
29 N.
29 N.
29 N.
29 N.
29 N,
29 N.
29 N.
29 N,

29 N,

28 N.
29 N.
29 N.
29 N,
29 N.
29 N.
29 N,
29 N.
29 N.

29 N.

29 N,
29 N.
29 N.
29 N.
29 N.
29 N.
29 N.
29 N.

R,
TR,
7TE.
8 E.
B E.
2W.
3 w.
3 W,
3W.
3w,
3W.
4W,
4W.
4 W,
TW.

11 W.
11 W.
23 W.
23 W.
24 W,

24 W,
1E.
1 E.
3 E.

3 E.
3 E.

3 E.

4 E.

6 E.
6 E.
6 E.

413

Sec. Fractional.
28 N. W. 1.
30

7,8, 17 and 18.

17N W. 3N W 3
31 S.E. 18 E i
6 8. W. 1. N. E. 1.
7 N.E. LS. W1
17 N. 4L N E i
22 8. W.L N.E. 1L
30 8.3 Lotz N.W. i
12 N.W.1L N W i
24 8. E.1 N E &
25 S8 E. i N E &
36
18 N.E. }andS.E. L.
36
4 8. E. 1
16 W. 48 W. 1
N.E. 1, 8. E. &
e {_s. W. 1, 8. E. &
12 N W. 4S8 E &L
8 S E. 18 Wi
8 N.W. 18 E &
12 84
2 N.W. i
2
3 S.W.i
W. 1 Lot 1, N. E. &.
N.E. & N. W. 1.
4 {s.E. 1.
S. 4. S.E. } and
S. 4,8 W. 1
25 8. E. 1.
35 N.E. 1
36 N.E. i
5 W. 418 E i
21 N.E 1 8. E. &
25 8. E. &
31 S.E i
5 S.W.1
16 S.E. 48 Wi
N.E. 4 8 W. 4
19 N. W. 1, 8. E. 1.
20 S.W.1 N.E. 1
20 E. 1 S E. 1
26 8. 1, N. W. L
21 8. W.4 N.W. 1
21 S.E. 3, N.W. 4
21 W. 18 W. i
27 N.W.LS W. 1
28 S.W. 1S W. 1
20 N.W.1,S8.E &
N. E. 1, 8. W. &.
a0 {N W.1,8.E. }
3

2

2  W.3iLot2 N.W.4i
3 W.iLot2 N.W.#%
5 S.W.i 8 E i

5 N.W.1LS8 Wi

7 8. W. 1, 8. E 1.

7 N.E 48 E. 1

7 8. W.1 N E. i

8 N E. 4N Wi
9 B.W.LS8 E &L
N. W. ¢, N. E. L
31 B W, 5 N Bt



414

Bollinger .

Shannon.......

ar

County.

THE IRON

Name of Mine or Owner.

Reported. .

Howell, J. ., Land.........

Reported (Cato Peter)......
... Reported. . .

Shell, T. W.. Bank. ..oui
Revelle Bank, . ........ P
RePOrted s v iy wmine
Reported....... S SR

Reported (Golden, Pctcr)

Reported (Davis, A.).

Lemon, Thompson, Land. .

Bollinger, B, H., Land

Reported. .

.. Reported (Pioneer C. 00 )
Boyer, A. F.,, Land.........

Reported (Sarah Wells)
. Reported (Carelton, A. T.)..
.. Reported (Harris, 8. E.).....
.Tripp, G. W., Land. ..

Reported (Carson & James)..

B s Chilton Bank. .......i.... i
B sniwtsEy West Eminenee Bank. ... ...
BT s P Reported (Mo. Lum. & Min.
O g e T a b iee £
o .. Mo. Lum. & Min. Co. No. 15.
t % .. Reported..... e
Texas. .......,.. Government Land No. 6. .
Greene. ....... Welsh Land . .« « oo svmmipens
- Noble Land........conimien
. B Helm, J. A., Mine. ........
Reynﬂlds. cveveo Mo, Lum. & Min. Co., La,nd
s
O e Laclede Lumber Co. Land
IPOM.. viaiavainin Roparted .« orssseviasuna
M R EEaIE Graves; B. WLl iuiavaad
Wayne. .. ....... Yancy Mountain Bank......
WO wpeeE Kister Bank............,..
B et Kinkad, Thomas, Land. . . ..
L Kelly, Thomas, Land. ......
Bollmgf\r ....... Myers, W. C., Bank........
....... BeDOrtad. ... o v vy vmmmiionsa
W v ReDOTEBE o wm sy s =
o i ... Reported (Eaker, G. 8.)...
AT —p Hahn, J., Mine...... o000
o @ Lutes (Jesse) Bank. ........
o paamss Reporbed. oo aimvanmes
i ERT Reported:: o oatiduniss
o RN Glenn Emma Mine. ........
88 i MeGregor, H. P., Bank. . ...
o e Murdock Bank.............
A Reported.......... S M .
* vee-...lutes, Eli, Bank......... ..
v ——— Gaines, Wm. E., Land. . ....
Sl Cai N Reported (Myers, J. W.),
W s . Reported (Levering, F. R.). .
o e Critts, G, W,, Land....... 4
N «+... Reported (Lutes, John). .
- s BOPOTYBR-c s arss s s
o psEn Reported....... R
- e Beported .= oo o

Cape Girardeau. . Reported
Reynolds

Sutton, J. L., Land

ORES.

Twp.
29 N.
29 N.
29 N.
29 N.
20 N.
29 N,
29 N.
29 N.
29 N.
29 N.
20 N.

30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N,
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.
30 N.

R.

9 E.

B E.
9 E.
9 E.
9 E.
9 E.
2 E.
9 E.
9 E.
9 E.

9E.
9 E.

9 E.
10 E.
10 E.
10 E.
10 E.
12 E,

1W.

Sec.

34
19

10
35
35

Fractional.
W. 3L, N.W. %
W. L, N.E. 3.
W. i, N.W.
E. 1, N.E. &
8. E. §,N. W 3.
N. W. 1 N.E. 1.
N. W. i
N. E.

N.
N,

22

i

v

E
4
=

4270 m

Z zmme2

™
wAm

e
o5
=4

S
dmy”

wWmLL®nB®

L -
o

-mgau.
=
.

AT
hee o

220w w

4
L
4

=

.3 80W. L
E. 1, N.W. }
38 W. 1

8.

« e N Wk
N. E 1

fwzmw
W

=

} Lot 3, N. W.



County.
Shannon........

Cape Girardeau

Shannon....,... Reported (Biser, C. T.), .. ..

o |-, Reported (Carson & James)..

i Reported (Woodside, L. B.)..

B csweri Reported. . .o viiens s s i

B mmwenend Hurt, Samuel, Bank........

B e Chrisco, Daniel, Bank.......

B e Grandin Bank. ....ovuaui 4

o s Woodside-Chrisco Bank. . ...

B pnosumimad Reportedi .o ey daas 3

£ pimiias Reported . cainamenad i

W EES Care Band s s sl

5 oReported; i a A rn i e

I 1 A Reported (Organ & Swinney)

. - Reported (Organ & Swinney)

¥ O Reported. ......oovvunnu.n

S Reported (Mo. Furnace Co.) .

B e Reported (Seay, A. J.)......

PORER v i Reported (Ziegler, B.).......

s Rodgers Mill Land. ........

Reynolds. ...... Collins, E., Land No. 1. .. ..

R L Reported: . v.owe v aams e

Ly It Kipp Land.o.copiasossviss i

a3 ST Collins, E., Land No. 2.....

Madison:::ocois Mathews Mt. Bank.........

Bollinger. . ..... Shrumy: Banlk < 2 aeiae vl

M RS e Fox, Daniel, Bank..........

=, Lux, John, Bank. . .........

BT m e Pavlich, Joseph, Bank. .. ...

Cape Girardeau. . Weiss, George, Banlk........

Reynolds...... . Red Ore Bank. .. ..........

501, 1 R, Slater Banlk.............., s

e T e Red Hill Mine, ...:sowwoess

R A Bunker Bank ... vy

W e Swinney, I. N, Land.......

W s Repotbed o vy

Y e o g Bligo Tanmd:naoramiimnss

O Ay AL Reported..coosnsiaaiiniasy

o e Lt Reported. ..o v g
PO < o O anblmes Reported. .

Name of
Piatt, Sam.

Mo. Lum, &, ‘\«Im (,n \'
.Mo. Lum. & Min. Co, 1\0.
Mo. Lum. & Min. Co, No.

GEOGRAPHIC INDEX.

Mine or Owner.

Smith, N. W., Land........

. Field Bank

Sutton, T.

G, Land. . .

Duke, M. E., Lnnd .........

Jt,nmngs. R, H., Bank......

Clutter, J.

W., Mine........

Compton, G. A., Mine......
Brooks, Wm., Land.........

Reported. .
Reported . .

. Gimore MIDB.'viouivie s
. . Whitener, G. C., \r[inf_\ ......
.. Richards, P,, Mine.........
. Rogers Bank...............

Rhodes Bank, .. ......00-0.

Robbins, Monroe, Bank. . ...
Reported (McGregor).......
Reported. . cvivwvainss wine
Tibbs Bank iz v aaidas
Baker Bank.

Turkey Hil
Caldwell, J.
Reported. .

.. Reported . .

1 Hank ..........
G, Bank: i

Twp.
30 N.
30 N.
30 M.
30 N.
30N,
30 N.
30 N.
30 N.
30 N.

R

oW
2
222

31
al
31
31
a1
31
32 N
32 N.
32 N.
32 'N.
32 N.
32 N.
32 N.
32 N.
32 N.
32 N.
32 N,
32 N.
32 N.
3z N.
32 N.
32 N.
32 N.
32 N.
32 N,
32 N.

222247

8 E.

6 K.
S E.
8 K.
5 E.
8 E.
13 E.
2W.
3 W.
3W.
3w,
3 W,
4 'W.
6 W.
6 W,
6 W.
24 W.

32

415

Fractional,
W LN W,
S W. i
LWL RLWL
\T. E. 1, 8. W, i-
5. K 3,8 W. %

- =

37 Py

e
=
-

-

=
i e e

=
=7}

e

=

SEEE
EEEEE

=
-

PRl I

gl e

®

be -]
2 o
L

-

BEz-3

w G

AALREAAC LR AP LR

zm2
e

i
-3

@ i
g3 3
S 2

ﬁ

-

%>
2
o

o e

BZELER LA

4

%
g&
w5 e B
w2
=

et
)

22Pr¥42
7,

20 A R e

Jséﬁ
e
w

N. E. L.

8. W. 1, N.W. 1L
CHES

N, E. 1.

S. B4 8 E. L



Ste. Genevieve,

THE IRON ORES.

Name of Mine or Owner. Twp.
Henney Land.............. 32 N.
Russell Mt................ 33 N.
Shut-in-Mine. . ............ 33 N.
§07-3p LR SR 33 N.
Cuthbertson's Hill.......... 33 N.
RODOEER . v mimmineremsens 33 N.

o BEODOEERT v ises e s 33 N.
Parkin, F. J., Bank......... 33 N.
.Foster Mine. ....... RS 33 N.

Valle Bankc. .o oo a3ss 33 N.
Olay, Hi i Minesiiesoiyan 33 N.
Ford Mine. ..., L iieisiainesg 33 N.
Forsyth, P. J., Bank........ 33 N.
Mine LaMotte Bank No. 2, . 33 N.
Gerler, Frederick, Bank. .. .. 33 N.
..8hurbern & Burden Land.... 33 N.
Reported. .. ...... R —— 33 N.
Reported.................. 33 N.
Nova Scotia Mine, . ........ 33 N.
Riverside-Zegler Mine....... 33 N.
Stevens & Woodside Mine, ,. 33 N,
Reported (Grogan Land).... 33 N.
Jamison Mine.............. 33 N.
Keorr-Bank Lo 0iiies i 33 N.
Akard, J. P, Land. .. ...... 33 N.
Reported ... oo amoranronsy 34 N.
Cedar Hill Mine............ 34N,
Pilot Knob. . .............. 34 N.
Shepherd Mt. .. .. ......... 34 N.
.Mine LaMotte Bank No. 1.. 34 N.
v REPOTEEH:: - woos sy 34 N,
RopOrteth . oo csannmsimaiy 34 N.
Reported . o v vrp i e 34 N.
Rogers Bank., ...ooio0 i 34 N.
Bart:-Bandc: s snse o 34 N.
Reported:: o Do R 34 N,
Roported ;o i3iimisinnies 34 N.
Red Point Land............ 34 N.
Howe Mill Bank. .......... 34 N,
Eddington Mine., ........... 34 N.
Hutehins Creek Mine. .. .. .. 34 N.
Norrls MIne. .. ..oovumenvin 34 N.
Orehard Mine, .., . cowmmmerss 34 N.
‘Hayes Mine, .. .covwvavcnin 34 N.
Pomeroy Mine. ... s ovd 34 N.
Ferguson Mine, .. ........., 34 N.
Lenox Mine. .. ....oiooiias 34 N.
Thomas Mine: .. oviuiaiiia 34 N.
Simmons Mt....... ... 0000 34 N.
Preston Mine. . oo iieivia 34 N.
Clark Mine.. ... ocu.een..s 34 N,
Causey Mine, ,.,.,......... 34 N.
Reported. .. ............... 35 N.
Reported. . ............... . 35 N.
REDOTEOR o oo o oo sommosmmminm 35 N.
Reported. . . . vovvvvimrcrins 35 N.
Reported. . .« cous aememiviis 35 N.
Boparbid. o o 35 N.
Adams Property..........., 35 N.
SROPOEed. e s 35 N.
Roporbod s inensairaiiigg 35 N.
Prewitt Mountain. ......... 35 N,
Reported. ;< aonidivs s 35 N,
Buford Mountain.........., 35 N.
Iron Mountain. ............ 35 N.
.Reported.................. 35 N.

R.

24 W.

3 E.
4 E,

4 K.
6 E.
6 E.

7E.

13 E.
14 E,

Sec.

35
3
2
i3

19
6

34

14

16

21

25

25

25

35
1

25
6
8

26
2

N. E. 1.
N.E. i, 8 E. L.
E. }, N. W. 1.

Fractional.
N.W. i, N.W. L
8. E. 1
N. &

8. 1.

Lot 3, N. W. 1.
W. L N.W. &

N, Wob, N, E.of.

1 8. R,

8. % N.BE. &
8. E. }, N.W. L

8. W. 1 8 E. &
N.W. 18 W. L
W. 1.
8. 4

N.E. 18 E L

E1. 5. W. L. NW.L
K3 N.W. 3, 8.wW.L

18 S.W. 8. W.
1 8 W.L
4 W.3LN.W &
5 8. W. L, N.E. L
7 and 15.
19 8. W. i
20 W. L
31
17  Mine LaMotte
Grant.
36
19
1, 12 and 27.
2
2
34
1 and 14.
14 and 15.
9
19 8. i
15
12 8.8 i, N.E. L
19 N, W.. 1.
20 N. E. }.
10 N.W.1, 8 W.1i
13
17 N.E 4 8 E. 1
17 8. E. }, N.E. }
24 W, L
27 N. &
12 8. W.1,8 E L
25 9.W. 1 N.E. L
7 N. W. }, N.E i
i 8. Wo 'k N Wkl
7 8. W, %
17 N.W. 4L, N.W. L.
18 N.W. L, N.E. }
20 and 32.
4 N.E. {
13
14 N.E {, N.E. }
16
13 S.W. i, N.W. |
34
31
7




GEOGRAPHIC INDEX,

Coundy. Name of Mine or Owner. Twp. R.
Washington... . . Reported............ ... 35 N. 1 W.
Trom. .......... Reported. ................. 35 N. 1. W.
Dent,..oovivein- Sligo Mine................. 35 N. 4 W.

o coarover Mine.....vohveisne. 35N 1 'W.
o .Fitzwater Mine. . ..v00y0n. 85 N 4 W.
T R i .50 1 Tat [ BT B 1 R R e 35 N. 5 W.

B Blale NS . cuwsmsamaaye 35N 6W.

I TSN Hawkins Mine. ............ 35 N. 6 W,
.Reported (Grafl-Blackwell).. 35 N. 6 W,

Williams Mine. . ..... ..o 35 N. 6 W,

Planle Mine:: o aridinumm 35 N. 6 W,

Watking Mine. . ......0000.0 35 N. 7W.

Horse Hollow Bank. .. ..... 35 N 9W.

1 cevve o Dzark Bank . ... 35 N. a9 W.
Dallas. ... ... .. Day, Walter, Land. ........ 35 N. 20W.
BT T —— Booth, Henry, Land........ A5 N. 20W,
Washington, ., .. RePOTEOR:, « oy vioie simins s sin i 36 N. 1E.

o Baparted, . . v.cowvmernmprss 36 N. 2 K.

" G Desloge Property ... .uu.s a6 N. 2 K.

e R Nicholson, W. E., Bank. . ... 36 N. 2 E.

1 mi Reported: . i, vivossioe g 36N 3 E.
Crawford....... Thompson Mine............ 36 N. 4 W.

8 pE Rees Mine............0000. 38N, 4 W.

R AR e MeGary Mine: oo o 36 N. 4 'W.

B sespaan Hibler Land., . ..., 0000 306 N. 4 W.

o Jamnes WHAE oo o0 ntsenenne 36N 5 W

T s Vaughn, I. E., Bank........ 36 N. 5W.
oy Craig Mine. . ... e 36N 5W.

¥ e Benton Creek Mine. . ....... 36N 5W.

5] 1151 o SEE——— Kelley Mine No. 3.......... 36 N, 6 W,
R Rt s Btimson Mine. ..., . R 36 N. 6 W.

o s ananmi aiasane NTUELEL B8 v e 36 N 6 W.
o e African Mine. .. ..ovovvvans 36 N, 6 W,

A v A Olark Mine. ... oo cieiiining 36 N 6 W.

R e e e Reported (Chambers, J. A.).. 36N 6 W,

M Semaeed Clinton Mine. ... oo i, 36 N 6 W.

M S Smith Mine.......o00iss0. 386N 6 W.
B vts S Ty Brady Wne: o oieriaasuiiie 36 N. 6 W.

£ wne e BUrDS MO, . ... iaia e 36 N, 6 W.

B e e Lamb, J., Mine. . .......... 36 N, 6 W.

4T oHyer Mine, . ... a6 N. TW.

o cvvwe.o. Reported (Railroad Land). .. 36 N. 8 W.
e Kelley Mine No. 1.......... 36 N. 5 W,

N T Moselle Mine No. 10........ 36 N. 8 W.

N e T S, Rep't'd (Moselle Land No, 2) 36 N. 8 W.

W mnsEan Rep't'd (Southgate Land)... 36 N. 8W.

B sy Moselle Mine No. 1......... 36 N. 8 W.

B R Hee Mine: oo ooiaina s 36 N. 8 W.

) savpis s EitthePluey -Now Lominsgwes 36 N. 9W.

L A R g s Little Piney No. 2.......... 36 N. 9 W.
Pulaski..., ... Repopteds s voasmidi s 3N, 11W
Laclode: ... 0v0 JREDOLTOEL + o vibs e o g smnioh s 36N, 14 W.
Hte. Genevieve.. Reported.................. 37T N. 7 E.
... Naeger, Peter, Bank. .. .., .. AT N. 8 E.
Crawford....... Cherry Valley Mine No. 1... 37T N 3 W.
e Cherry Valley Mine No. 2. .. 37 N. 3W.

B s Marsh Min€. ... vowvieson 37N, 4 W,

B amnoaenas Steelville No. 2 Bank, ...... 37 N. 4 'W.

B smemisae Peotn BRI : o0 ww s e 37 N. 4 W,

B e Ferguson Mine., ... .. o.000 37T N. 4 'W.

b SoBuffum Mine..oooa i 37 N. 4 W.

" sHart Ming s v s s wgia 37 N. 5 W,
Phelps. .Merameec Mine........ ..., 37T N. 6 W.

417

Fractional.
8. W. 1L, N, E. } and
N, W. 1,8 E 1.

8. W. L

N. W. L

N. E. }.

N, W. 1,

5. E. i

B..d

Center of E. §.
Center of N. 3
N. §

N.W. i N E i
N, W. L

N. W. i

8. 3.

8. 4.

N.E LN E: }

N. E. L

N. E. }.

N. E. %

B.W. L, 8.E. .}

E. 3.

B. W §, N.W.§
w. L

Center.

N.E. L.

5. E. 1, N.W. L
8. E. i,

5.W. 1

8. W. L.

B.%

B. K. 1.

M. E. 1, 8.W. 1

5.W. L 8.W. i

B3 8. Wik

5. E. }

N. W.

ZAEEE LA LT,
2

=
L
v
=
a4

8B, %,

E. 4 85 W. i
W. 4, 8. B L
N.E. §, N.E. &
E. },.8. W. L.



418

THE IRON ORES.

County. Name of Mine or Owner,

Phelps. . .......Cooper, Jerry, Bank. ... ....
" BT Reported (McDole Land).. ..
o ... Reported (Grand Union)....
“ 4 Reod-Mine. ... covevevvvsms
R e DeCamp MIne. .. c.ovuevesos
W e Williford Mine. . cuowonss

2 .Lenox Mine. . 3
o 'I'a}'lm"s Rcliu l\fImf., A
B iemahsig Buckland Mine. ... ....... .
A Yt Kelley Mine No. 2..........
B i Hudgeons Mine., .. .........
L. Beaver Creek Mine.........
I P Strawhan Bank............
B s d Ozark Branch..............
L, Agricultural College Land. ..
Pulaskl: - ovvivs Specular Bank. ....,.......
St. Francois..... . Mar's Hill....... T wE
Washington. . ... Beported..ovovvrmnmismmass
Crawford....... Reported (Smith, G. L. 'W.).
B eamaags Ohristy: Banle, s ssanssvaiiass
I~ 4 et Scotia Mine No. 1..........
o NG Knox:Banlk. . ..oaiaiise i
i Zane Mine....... o oo,
L Griffith Mine, ........ ...
B st Clark Mine. ... covenenrass
B swed Card Mine. . ..............
Phelps .South Mountain Mine, . ... .
o .Moselle & James Mine......
N L . .Santee & Clark Mine. . .....
P ey Thornton-Dowling Mine. . ..
B e v e s DT RIBT g & g e e S
Marfes. . ..co... Reported .. awwnaas ST
......... Reported
Miller s Reportad. i ooiaianas ddiia .
.......... Reported:«cosiasmiieiiesy
St, Clair........ Sheldon: Land.o.ooioaaie e
Washinzton. .. .. Reported. . ... coivivsyaauis
< .« Repoitad., . . ... ..ccceeqyees
Jefferson ... Prentiss Bank..............
L Reported. . . ............. .
Crawford....... Scotia Mine No. 2..........
B s Reported (Smith, G. L. W.). .
e Pinnel Mine. ... . covveve,
W memeed Iron Ridge Mine No. 1......
R Iron Ridge Mine No. 2......
2] = SoVarris Bank. o.odvi i v
Marfes. . .......McNamara Mine...........
4] AL o Reportedc s os sl e e
Miller.......... Reported . ooivviniivaniniii
o R P Reported.... o coiiaiie s sis
G- Bolin Creek Bank..........
L Reported..................
M e eeinc: popd Reported. . ....cooveveean
L .Bond Iron Banks...........
B v e BReported. . .« vwumoeeaaanas n
B s Reported.....ossvsivvsis .
Camden voes Furnace Bank. ........00. s
M mnensad White Banike. .o coviviniaas
Benton....... .. Richwoods Bank. ,.........
i 1 B 1 R Grover Bank. . ..........0..
B R Green,; T. F.; Bank. .o..0...
Lol Sy Greenwell Bank. ...........
ML pEemiag Collins Bank...............
r vewesos-Marmaduke Banlt. . ... .....
Franklin........ Reported..................
L. Reported..................
- Silver Hollow Mine, . .......
Washington Blanton Limonite Mine. . ...

Twp.
37 N.
37 N.
arTN.
37 N.
37 N.
37 N.
37 N.
3T N.
37 N.
37 N.
37T N.
37T N.
37T N.
37T N.
37 N.
37 N.
38 N.
38 N,
38 N.
38 N.
38 N.
38 N.
38 N.
38 N.

6 W.
6 W.
6 W.
6 W.
6 W,
6 W,
7TW.
B WL
8 W.

8 W’.
8 W.
9 W,
9 W,
10 W,
12W.
3 E,

2W.
2W.

3 W,
4 W.
4 W.

5“’
6 W.

12 'W.
12 W.
12 W.
12'W.
13 'W.
13 W.
15 W.
18 W,
18 W.
22 °'W.
24 W,
24 W.
25 W.
25 W.
25 W.

1 E.

1 E.

1W.

Sec. Fractional.
17 8. E. 1 N.W. 3}
23 N.W. 4%
al
31 N.W. 1 N.W. %
32 8 W. L, N.E. 1
36
36
15 8. W. 1
20 N.E. § 8.W. &
21 N.E i
31 N. W. 1
33 8. §.
2 N. W. L.
16 N.E. {,8.W. .
13 N.E. 1, N.E. 1,
31
23 8. W. 1 N.E. i,
3 Lots 1 and 2, N.E. .
4 Center.
12 S.E. 3, N.W. L
1 E. 4, 8. K. i
26 E. 4S8 E L
13 N.W. L
14 8. E. }, 8 E. .
26 N.E. 1 N.E. 1.
18 8. E. {.
23
29 8.4, 8. E. §.
33 8. W. 1.
33 N.E. &
25 Center.
28
30
14 N. E. %
11 8. &
8 N.E. L.
4 Lotl, N.E. }
33 8. E 1L N.W.L
4 N.E. &
13
28 S.E. 1L
13 E §, N.E }
27 5.4, 8 W. 1
29 N.E. L
33
33 8. W. 1.8 E. %
2 B.W.LNE i
]
5 Lot 1.
i No Wk N Eeod
15 3. W, L
26 N.E. }
31 N.E 3 N.W. i
15 N.E. }
12 8. W. i
26 N. W. L.
4 Lot 3.
i 8 E. i
3 and 4
16
27 B.W. 1
15
23
23
11 W. 4.
12 8. E 1.
8 N.E . N, W. .
29 8.4, 8. W, 1




GEOGRAPHIC INDEX. 419

County. Name of Mine or Owner. Twp. . Sec. Fractional.
Washington. .. ..Blanton Specular Mine. ... . 40 N. 1W. 23 N.§ S8 E L
HE v wos IOOPOTEEH . ovvvcsic v s o 40 N. 1W. 31 8B W.3 N.W i
e .+« ..Primrose Hill Mine. .. ...... 40 N. 1W. 32 B W. i, N.W L
o T L3114 11, 11 2 T 40 N. 1W. 33 8. W. 4 8. E. i
Crawford....... Copper Hill Mine. .. ....... 40 N. 2W. 24 8 W.i N.W.i
W e Tavlor Mine. v 40 N. 5W. 33 B.LBE L
Maries. . oy Reported. . csvisiviivivna 40 N. 9 W. 2
i 113 RS B Reported.. . ioaoumv vivesis 40 N. 12 W. 1 B.W. }, 8. E }
R Reported. .. oovcsciviivun 40 N. 12 W. 2 N.E. i
W SivmasEay Reporbedi o, ot iieys 40N, 12 W. 24 8. W. L
R e Reported.. ... cooiiivsioiay 40N, 12W. 25 N.E. i
S Reported.................. 40N. 12W. 25 N.E 1L, 8. E. L
M gemmam o Lambert Iron Bank......... 40 N. 13 W. 5 W. i Lot1l N.W.i.
o N Reported.................. 40 N. 13 W. i N, W. 1.
I McDonald Bank No, 1...... 40N. 13 W. 15 8 W.1i
AT CTSRN : i 1- [ PRSI SY 40 N. 13 W. 17 B, W. %
B s REDOTIOR ey e vmssis s 40 N. 13 W. 18 N. W. &
T T Repoefed., . oo wins o 40N, 13 W, 18 S8.E. i 8. W. 1
T ...MeDonald Bank No. 2...... 40N. 13W. 23 & W.1L
N T e e Renerrtdd s cowssms i masssnn 40N. 13 W. 33 H.W.1%
st Reported. .....c.oviveiis 40 N. 14 W. 13 8. W.1
L R e Reported............c000. 40N. 15W. 32 N.W, L
Morgan. ....... Wigwam Banlc. . ...... ..., 40 N. 19 W, 10
YRR Palm Bank. ...:vouuinys i 40N. 19 W. 12 N.W. 1
L amniiee Cout's Bank.............., 40N, 19W. 14
Benton........, Gun Bank................ . 40N, 20W. 33
- Carpenter Bank............ 40 N. 21 W. 12
S Grissam Land. ... .......... 40N. 21 W. 28
e Miller (Chas.) Land........ 40 N. 23 W. T
W ey Smith Mine........ . 40N. 23W. 16 E. i
Franklin......,. Bowlen Bank. ............. 41 N. ZE, 5 N.W.1
" s PR EVERRI e ey cpmitins 41 N. 1W. 3 BS8.E. 1L
W sy Reported (Anaconda Tract), 41 N. 1W. 16
T e Iron Hill Mine..........0u. 41 N. 1wW. 17
- vvovesy . Thurmond Mine. .. ... .. s 41N, 1W. 19 N.§ N.W. i
= S Judith Spring Mine......... 41 N, 1W., 18 N.W.}L
L AR Booth Mine. .\ vivienvais 41 N. 1wW. 27 N.E. L
s v, .Stanton Hill Bank.......... 41 N, Z2W. @86 B W.i N E i
Osage.......... Reported.................. 41 N. 7TW. 4 and 5.
.. ... BReported. ...l 41 N. 11 W. 17
Miller.......... Reported. ................. 41N, 12W., 29 N.E. 1L
N Beported. ..o s vwsim o amns 41 N. 12W. 29 N.W. i
W e ROPOTEO. v vivvwvsw v e vapion 41 N, 13W. 31 L Wi,
Morgan....... . Gravois Bank.............. 41N. 17W. 27 N.W.1 8 W. 1
Benton......... Walker Bank. . ............ 41 N. 20W. 36
A . Bands Land. . .ooxeesesioin 41 N. 22W. 36 B8 E i
Henry..........Brownington Bank......... 41 N. 25 W. 20
o aiseevee oo Clinton Deposit. ..o ... 41 N. 26 W. in Clinton.
Fraoklin.;.oss o Iron-HIL Banko s ooooownni i 42 N. 1 E. 17
L oo Wildy, Isaac, Mine. s, L., 42 N. 1E. 17 8. W. 1,8 W. 1L
M T Bartle, J. H., Bank. ........ 42 N. 1 K. 20 N.E 1, N.W. 3}
B RN Drake, Wm. F., Bank, ... . .. 42 N. 2E. 30 N.E. 1S E. L
= veverno. 36 Clair Mine. . .........,. 42N, 1W. 28 8. E.L
M Temme, Aug.. cow 42N 2W. 1 N.E {N.W. L
e vivev.. . Kleinsorde, Ha,mlah Ballk.. . 42N, 3V, 8 B.W.}1I N.E i
Gl Leslie Mine......... ., 42 N, 3W. 15 8 E. L N.W. L
Gasconade. . . ... Reported (Pletz, F.)........ 42 N. BW. 24 B.E. i N.W.1L
W e Reported (Diestlecamp) ..... 42 N. 5 W. 28 N.E. L 8 W. i
Osage. ......... Reported. ... .v.i:s craanwn 42N TEW. 20
Dol ey Gaty (B. W) Land........: 42N. 12W. 21
B e evos Lothiam, By Tand, coies i 42N, 12W. 22
Bent.(m ......... Indian Crcck Bank.. ... .0 42 N. 21W. 26
Franklin........ Pletz, F., Bank........:.... 43 N. 3W. 15 N.E. },5. W. §.
W gl sEy Roported ) o it s sae e 43 N. 4W. 23 N.%
Gasconade. .. ... Pehle, Adolph.. caneea.. 43N 4W. 28 N.E 1,58 E. &
Franklin........Sickendick, Wm Laml ..... 43 N. 4W. 34 8. E. 1,8 E. }
L. Reported (Gordeke, Chas.),. 43 N, 4W. 35 N.E },8 E i

Osage.......... BREPOEE, oo scvmrsrasirag s 43 N. 7W. 33
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County.

Dgageisasawaiss

.Henderson Bank
Sandmeyer, K., Land. .
Dunn, Richard, Bank
Dunn, Ralph, Bank

“

Lincoln.........
Montgomery. . .

.

Name of Mine or Owner,

....... Murphy’'s Hill, , ...

. Red Hill Mine

ORES.

Twp.
43 N.
43 N.
43 N.
43 N.
43 N,
44 N.
43 N.
45 N.
45 N,
45 N.
45 N.
46 N,
46 N.
46 N,
46 N.
50 N.
50 N.

R.

7W.
8 W.

9w,
25 W.
TW.
10 W.
10 W.
10 W,
10 W.
11 W.
2W,
10 W,
10 W
10 W.
LW
3w,

21

32

-1it

17

Fractional.

8. E. 1.

1, e I )
N, w. .l
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Page.
Able Land, deseriptionof, ... ... . ... .......... 236
Acknowledgments, ... ... e XIIT
Adama property, deseription of ... 344
African Mine, deseriptionof . ... ... 250
production of . ..o 280
Agricultural College Land, deseription of . . .......... 209
No. 1, dereripBon of . vosmivsn s sspssivsmimeri. 164
No. 2, deseription of oo ovvniiiiiiniiiiiiiniin 310
Akard Land, deseription of. ... .....ooviieiiiinn, 302
Alabama brown ores, analysesof . .. ...........0 SO 1 &
Allen Bartk, deseription of ... 164
Land, desetiption of . .o ooioiivas i 236
Allen, B Gy referped £o; & oov il abyiisiioisaidd, 78
Alley Mine, analysis of ore from ... ... ... ... 347
deseription of ... ... oo s M7
production of ..ol 347
Alluvial clays, occurrence of ... ..... 53
Alimina, cocurrence of, in iron ores 22
in primary limonite of Southeast district.......... (ilY]
in secondary Hmonibe. . ...oovvrerearienerinsnn 58,61
Amphibole, oecurrenee of, in Iron Mountain ore.. . ... 113
Analyses of hematites of the Carboniferons. . ..., ... 305
filled sinks. . ....ovviiniii s 395
primary limonite of the SBoutheast distriet. ,....... 402
Southwest distriet

secondary limonite. . ..
specular ores in porphyry

Anderson Bank, deseription of . .. .. ... il

Land, deseription of

Mine, (Howell county) analysis of ore from. ..

deseriptionof . . ......... 258
PROAUEEIAN OF -+ v-cia e wmmi e i g i 256
Angus Mine, analysis of ore from..........oo0i0aes 203

deseniption of . . ... ..... 1 2

production of
Antimony, influence of, in fron ore........... . 23
Apatite, oceurrence of, in Tron Mountain ore. . L. 113
Arkose, oceurrence of, at Iron Mountain. ............ 112
Arnold Mine, analysis of ore from. . .......ooeienn, 224

deseription of . ..., o R e RS 224
Arnt Mine, analysis of ore from

deseriptionof . . .............

production of
Arsenie, influence of, in iron ore, ..o e .23
Ashebran furnace, erection of. . .

TR B0 v R
Atkins Fstate Land, description of. ... .. A L 370
Bailey Bank, description of sisanavesis Sl

formation, deseription of .. ... . 48

Mine, description of. .. ......ooiviiiiini i 348
Bainbridge formation, (see Niagara formation.)

Bain and Ulrich, on eopper depogits of Missouri. .. ... 04

Baker Mine, analysis of ore from
deseription of
production of

Basher Land, description of
Bayliss Land, deseription of
Bear Mountain Bank, deseription of
Beaver Creck Mine, deseription of
production of
Beazley Land, deseription of ... ....oooiiiiiioiin.
Benton county, iron ore deposits of
mining operations in
Benton Creek Mine, analysis of ore from
deseription of
productionof . .....ooviiinns TSN
Berry Land No, 1, dPBantlou of
No. 2, deseription of
Bessemer iron ores, analysis of, from Lake Supem)r

Bevier coal field, oceurrence of iron carbonate in......
Bingham Mine, analysis of ore from

deseription of
Birdsville formation, deseription of, . ... ... . ...
Blair, A. A., analysis by
Blair Mine, description of. .. ...ovviiiiiiiiiiiin .
Blanton Limonite Bank, description of

Hpecular Mine, description of
Blue Bpring Bank, deseription of, .,
Board of managers
Bodman, J. W., iron ore deposits deseribed by. .. ..
Bog ore, conditions favorable for the sccumulation of |
Bolin Creek Bank, deseription of
Bollinger county, deseription of primary limenite de-

iron ore depositaof .. .....ouuln
production of .o .. oo 4o
reported oceurrences of ivon ore in, list of
Bollinger Land, description of .. .....ooiiieiinninnn
Bond Iron Bank, description of
Bonneterre formation, areal extent of
association of limonite with. .. ... .........00 ..
at Shepherd Mountain
deseription of . . oo nnaie 5
limonite deposits associated with
oecurrence of, in filled sink distriet................
oceurrence of, in Washington munty
thick of, at Shepherd M

(421)

Page.
Ball, B, He relarsed f0, . cnn s vm iy ail i 270
Barite, oecurrence of, in Cedar Hill ore. .. 137
in Pilot Knobore,........covvevrenas . 124
Barker Bank, deseriptionof ..., ... a71
Bennett-Smith Mine, deseription of. ... .. R L.oa7l
produiekion of | . conn s pvearnn s sanssay an
Bartle Mine, analysis of ore from, ... .. 247
production of. .. ovvniiniiiiniiaaay . 247
Bartlett Land, analysis of ore from. . ......
deaetiptiof 0F i s b SR

348
280

205
205
205
371
371

148
349
38

393
224

344
169

150

270
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Booker Land. deseription of ..............vcnvvnnns
Booth Land, deseriptionof . ..., ... ...,

Mine, production of .. cuseaoi i v s e i
Bowlen Bank, deseriptionof, . ., ....... ... ...

Brady Mine, analysis of ore from
deseription of
Breceia and tuff, deseription of .. .

iron ore deposits associated with.. .. 39
oecurrence of, in St. Francois Mountains . | 34

Broadhead, G. C., referred to

Broeius Land, deseription of . . .

Brooks Land, deseription of . ... ... . 0000

Brown Land, deseriptionof.............ooiiiiis 255
No. 1, deseription of . . . . =

Brown ores, elasses of ... ... ... . i,

76
81
Browning land, description of ... .....ooviiin. e 237
Brownington Bank, deseription of ., . .........o.0 .. 255
Bryson Bank, deseripfionof ... ....... oo 333
Buckland Mine, description of . .. ... DR R 200
TSTEARID A v s onpeam famss o s S R 290
Buffington Mine, analysis of ore from, .............. 340
desgrpbion of v i aiinaimsEin e 349
prodptibmoF e R T T 340
Buffum Mine, deseriptionof.,............coon. 205
Buford Mountain, analysis of ore from, .. ... ... ... 262
deaeription of .. ... ... e 262
production of . ... 262
Bunker Bank, deseription of ., ... ... ... ... .. 233
Burchard, E. F., referred to.. "
Bureau of Gwlog_y and Mm&, an:llyses h\«' ......... .. 303
Burge Land, description of .........oooiviiiiiian. 336
Burgesser Mine, analysis of ore from................ 274
desoription oF ;. -vivaies ss mivess Srbai i s 274
Burkett Bank, deseription of ......... ..o 164
Mine No. 1, analysis of ore from. .. ....ooovvvnins 350
L T e
production of. . ........
No. 2, analysis of ore from
deseription of oo covs i 350
produstion ol oiiin sanilisnr e 350
Burlington chert, cecurrence of, in filled sink district,. 88
formation, deseription of . . ... cooii i i 40
limonite deposits im. . ...oovviiie e i a0

relation of, to hematites of the Carboniferous, . .. 146
limestone, oceurrence of, in Southwest distriet...... 73
relation of, to deposita of primary limenite in the

Bouthwest-district: ...coiiialiiinanaminn T4
of the filled sink district. ... 88
Burns Mine, deseription of .........ooovviiiiiiinnnn 290
Burt Bank, deseription of............ e 263
Burton Mine, analysis of ore from. .........o..o... 372
desaription af . v snasinat i naininag
produetion-of il naianmRiie
Bushherg sandstone, referred to
Butler county, iron deposits examined in, list of ., .. . 180
iron ore deposits in, deseription of .. ... o 164

primary linonite deposits in, deseription of . ....... 169

Butler county, production of., .
reported occurrences of iron ore in, hst uf
secondary limonite deposits, deseriptions of .,

Buttrom Land No. 1, description of
No. 2, description of . .

Buzzard Mountain, reau]ta of dnlh.ug at base of..

Cady Mine, analysis of ore from............
deseription of . . .,

production of. .. oavimmii i ioiy
Caleite, peourrence of, in filled sink deposits.
Caledonia, limonite deposits in vicinity of . .. .. i
Callaway county, deseription of iron ore deposits in., . 182
Cambrian, divisionsof .., ...ooviiiiiiimiiieeninnnn 40
formations, association of limonite with, . . .. 1]
in 8t. Francois Mountaing. .. ............ cees 107
middle and upper divisions of . , .. 42
Camden county, iron ore depositsof .. ............. 1584
Osaga Iron Worksin. . ... ..oue o vvmn civimsvosisedn 184
Cape Girardean county, description of iron ore depos-
AR Wb S R P ET 185

reported occurrences of iron ore in, listof ..., .... 186
formation, (see Girardeau formation.)
Cap rock of filled sinks, (see filled sinks.)
Caldwell Bank, deseription of . ...............o.0.0. 159
Carbonate ore of Northwest Missouri. ... ... ... 3
Carbonate ores of the Carboniferous, commercial value

A phion oF . vavnonmn s v enr s R 256
PROAUEION OF o vy e e A 256
Carter and Missouri Lumber and Mining Company
Land No. 2, deseriptionof .. ........0cocovviven. g
Carter county, iron deposits examined in, list of ... .. 201
iron ore depoRits o, oo vvo i smisy sama sty .. 186
primary limonite deposits in, deseription of, ...... 104
produstion of iromorein . .o vo i s s sy 186
reported oceurrences of iron ore in, list of ..., .. .. .20
secondary limonite deposits, deseription of......... 186
Carter Milling and Mereantile Compan_y Bank, de-
wsvipbiom ol L R R RS R s 187
Causey Mine, desenptlou iR 224
Caves, occurrence of, in Ozark region
Cedar Bay Mine, description of . . .............00n
Cedar Hill drilling, deseription of ,..................
geolomy of Lo s
Mine, deseription of, referred to.........oovennn..
TEARIDIOE. . oo menis e R TR
produption 6F. .o pemsgsaipsmsiannmiie
e, Analyaes O va s b i e e
AbArmoker0f s R T R R
occurrence of. ..., ... i e e B

Central Missouri specular ores, (see hematites of the
filled sinks.)

Central Ore District, (see filled sink district.)

Chaonia Mercantile and Iron Company Bank, de-
seription of , .. ... ..

W. M.,
Chenny Bank, description of.......
Chemical composition of iron ores
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Chemung group, formationsof . ...t
Cherokee formation, areal distribution of .
deseription of . . .. ..o ccineiiiiiiena 2
oceurrence of, in Southwest district.......... ...
red hematite associated with, . ......0........ ;
relation of, to the hematites of the Carbomfemus 146
to the primary limonite deposita of the Southwest
BRI o v o et s A ewcangesc 74

Cherry Valley Mines, annual produetionof . ......... 10
description of .
outerops of . . ..
production of
shape of ore body of . . .....ooovvnan.. . 02

No. 1, analyses of ore from
eross section showing contact of ore and side wall. 207
deseription of, . ...
impurities in ore at.
produetion of. . ..eeii e 206
wall roek 0f .o oi s

No. 2, descriptionof .. ...ooviviiniirimrvnrionses
by Lt ) SO O

Chester group, formation of ..,
surface distribution of ... ..
Childress Mine, description of
production of
Chilton Bank, analysiz of ore from..................
BRI O, s s v st s s
Land, description of . ... .ccoviiviiianins
Chrisco Land, deseriptionof . .. ... .......
Chouteau formation, deseription of .
Christian ecounty, deseription of iron ore deposits in. .. 203

primary limonite deposits examined in, list of ... .. 254
primary limonite deposits in, deseription of . .. ... .. 203
produstion of ., s S nannai s s 208
Christy Bank, deseriptionof. ... ... 0o.o0i oo 210
rim-roek and outeropsof. .. ... .o 90
Clark Mine, (Crawford county) analysis of ore from, , 211
deseription of . . ... PP 8 §
(Dent county) deseription of .. 225
production of . . .. 225
{Phelps eounty) description of 200
shapeoforebody of . ..o voiiniiniiiiiiias 92
Clarks Mountain, deseription of ... ..........0oo0s 347
Clay Mine, analysis of orefrom. . ... ...cooieiioian 267
deseription-of i i grr e Es L Sl 267
Clear Creek formation, deseriptionof. . ....... ..., 48
Clinton deposit, deseription of ... ... o 255
Mine, analysis of ore from. . 201
deseription of . .. huvving s i iin il 200
produetion of. . ....... e e by e 7200
Clubb Mine, deseriptionof, .. ..., .......co0. ... 351
Clutter Mine, analysis of ore from. .. ... 251
deseription of. ...... B —————— 251
‘Coal Measures, (see Pennsylvanian series.)
Cobb Land, deseription of. ... ... ool 282
Cole county, deseription of iron ore deposits of, . ... . 204
Colling Bank, deseriptionof........ocoovii s 220
Land, (Dzark eounty) deseriptionof . ........... . 282
No. 1, (Reynolds county) descriptionof......... and
Mo 2 dedorip®Ion OF o oo s cumemmmeamos 304
«Compton Mine, analysis of ore from. ............... 223
doseriphion of . csvrsaamiaaniisasnrerss 223
‘Cooper Mine, analysis of ore from, . 291
deseription:of . . .o issmarnredsin i s 201
“Copper carbonate and sulphide, oceurrence of, in filled
ik dappalti: i i e LS 04

Puage.

Copper Hill Mine, analysis of iron ore from.......... 213
deseription:oF 5o soimns svm s st 212
production of eopper at, ... 213
production of red oreat. ..o s 213
Copper Hill Mine, wallrock of. .. ...coociiiiiin, a1
Cordz-Fisher Mine, analysis of ore from. 325
descriptionof, .. ..oe. ol i 324
production of . , . A23
Couts Banlk, d(‘qcr]phcln Uf .............. 272
Craig Mine, description of.. .......... 213
DEORUABION OF -, 4 cos s sioigpos wem iy bimira-s e 214
shapeof orebody of . ... covvvinnuriinrsinnne- 92
Crane, G. W, ,iron ore deposits described by......... 150
Crawford eounty, description of iron ore deposits of ... 204
filled sink deposits examined in, listof ... ... 222
hematites of the filled sinks, deseription of. . 205
production of red hematite in. 8, 204
reported oeeurrences of iron ore in, l.ﬁt nf .......... 222
lary limonite deposit: ined in, list of ..... 222
deseriptions of . . . ... iiiiiiiiaa e 220
Crawford Mine, deseription of . ........ooooiiiiiioan 3n
Crescent Mine, analysis of ore from................. 194
DeHEIRTION OF,-. comvrmmpnnetnn i re sy rra g 194
praduction of .. ... - T

Critts Land, description of . 154
Crommer and McPherson Bank, description of....... 195
Culinan Bank, description of.. .. .ooovvviveninniins 351
Current River Land, description of . .. .. 310
Cuthbertson's Hill, analysis of iron ore from ......... 262
manganese ore from. ..o 262
deseriptionol, oy s cTEsT s TRRT LR 262
Cutler Land, deseriptionof, . ....oooii i, 325
Clypress formation, deseription of FPURRE i {
Dade eounty, deseription of iron deposits of ... PETRR
Dalton Land, (Ripley county) description of . . L..oan7
{Wayne county) deseription of . ... ... 352
Dallas rounty, description of iron ore deposits of .. . .. 223
Daniel Mine, description of ... o.ovviiiiiiieionan 352
Davis formation, descriptionof ., _......oon 41
oecurrence of, in the filled sink distriet. ... ..., . 87
upper and lower divisionsof. . ... 42
Day Land, deseription of ... ..o oociviiiiiniiiiiin: 223
Deal Mine No. 1, analysis of ore from..........ovvts 169
ABSCEDHON OF: < s s wvvm i sy s a e 169
BN O o e E s v 109

No. 2, analysisof ore from...........ocoveiinons 170
deseription of; i aus brsasessasaien . 169
production:of . . ..o conisissiiiais e 169
Dean Land, deseription of ... oo 325
DeCamp Mine, analyses of orefrom. . .._.........0. 202
B0 O o seme e R R 291
Uterop Of s sinnamis v pans e R 93
produetion of. o o Sivisas daes e o 008
shape-of ove body of o ivsissn v e v 02
Dent county, deseription of iron depositaof ... ... 223
filled sink deposits examined in, lstof ... ..., 236
LTSN Y]y ) R P 224
production of iron ore in. ......oooivi g, 228
red:-hemabite dn. o o iasars s i ram 9
reported oceurrences of iron orein, listof ......... 235
secondary limonite deposits in, descriptions of ... 233
gecondary limenite deposits examined in, list of.. ... 235
Deposits of iron ore, deseriptions of..........oooony 150
Derby formation, deseription of 42

Des Are, Cambrian formation in vicinity of.......... 108
Desloge Land, deseription of. ... .....ooooiviiionn 345
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Des Moines group, formations of . |

deseription o, oo csinsnaiiiais
Devonian formations, areal distribution of . .
b {11y T PO R PR AR e SRR Pt 87
series, formations of 48
Diabase, (greenstone) deseription of 39

Diahase, relation of dike of, to iron ore at Iron Moun-

Dickson Mine, analysis of ore from

deseription of .. ...ooiienin, R R S S 352
PROTIEAON OF . uwcora mosriansiosiateny sinse = s i v el 352
Dikes, (see diabase.)
Doerun formation, deseription of . .. ... ... 42
Dolomite, oceurrence of, in filled sink deposits........ a4
Dondore Land, deseription of . ..o oo 159

Douglas eounty, deseription of iron ore deposits of ... 236
reported ocearrences of iron ore in, list of
Dover Mine, deseription of , .. ... .......... Viwin
Drake Mine, production of ., .. ... ..o nn
Drift, deseriptionof .. ... ... e
oceurrence of, in Missouri
Duke Land, deseriptionof ... ... ...
Dunn Bank, analysis of ore from. . .............000 1583
deseription of
Dunn, Richard, Bank, deseription of ... ... ... ... 183
Durrow Land, deseription of . ... iiiiiinaan
Early Bank, description of ... ...
Eastman Mine, analysis of ore from
deseeiption of -o.Liicainnn i seannn
production of
Faton, Absalom, Place, referred to._................ 343
Land, deseriptionof . .. ... ...oooiiiiiiiaiionn
Eddington Bank, deseription of .
Embres Land, dcscnptwn O
Emi formati to
Estes Mine, analysis of ore from
Aeseriphion Of . . ..vovinsimninaivnre s pra e e
produnetion oF . .o woucsrrim s e s asad e
Ethridge Mine, analysis of ore from
despdption 0F: . oo aimivimian s b inaeisg
produntion of v rmrraninsE s i
Evans Land, desmptmn of s
Fvans-JTohnson Land, deseription of
Feldzpar, occurrence of, in Pilot Knobore, ... ..., 124
Ferguson Mine, (Crawford eounty) deseription of ... 214
(Dent county) productionof, ... ... ............. 225
Fern Glen shale and limestone, referred to........... 48
Field Bank, deseription of . ... ...
Filled sink, applieation of the ferm. . .............0.
deposits, alteration of the sulphides in_ .
eap rock or overburden, thickness of
eontact of ore and wall rock of, deseription of . ... 01
distribution of...

explocation of o ovoiiai it i e s e
form in which deposited
ore bodies, dip of
of, analyses of shipmentsof . ........ ... ..., a7
chemical composition of 06

complete analyses of . . . ..

Page
Filled sink, rim-rock, deseriptionof ................. a0
relation of to ore deposit. ..., ..o 90
aize and shape of the ore depositsof . .. ... 00 41
b el S S L R R R R e 89
wall rock, deseription of . . a0
Filled sink deposits, relation of to the. Gn&'.‘unmle-
Roubidoux contact. . ... e 88
soft red and brown ores, origimof. .. ... .......... 102
source of the ironin. . ... ... ... ... 100
sfructures govering deposition of . ... ..oy, 102
topographic relations of . . ......ooiiiiiiiiiiin 92
Filled sink distriet, drainage of. . ....oooooiiien s i
Foolopy 0 s imaesmimea i S s S S &6
Booabiom oF i st s b e e 85
topography of ... ; : SimdiTsdaaTs BE
Fitzwater Mine, almlysw nf ore from ................ 225
demeription ok, o A L
production of . ............
Folsom Land, deseription of
Forbes Mine, deseription of ... ... ... ..
production of . . ... i
Ford Mine, description of ..o 267
Forest City drill hole, portion of logof ., ............ 149
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