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MANGANESE DEPOSITS OF UTAH

PART 1: MANGANESE DEPOSITS OF WESTERN UTAH

By Max D. CRITTENDEN, JR.

ABSTRACT |

Deposits of manganese are widely distributed in Utah west of the 111th merid-
ian. From 1915 through 1945 a total of 72,822 long tons of manganese ore with
an average grade of 25.5 percent Mn was produced, more than half during World
War II.. Most of this material is of the type usually classed as manganiferous ore
or ferruginous manganese ore and was used by blast furnaces within the State.

The deposits are divided into two groups according to their manner of deposition.
(1) Syngenetic deposits, in which the manganese was originally deposited at the
same time as the enclosing rocks, include bedded deposits intercalated with sedi-
mentary rocks and deposits interbedded with tufa formed by chemical precipita-
tion from thermal springs. (2) Epigenetic deposits, in which the manganese was
introduced into the enclosing rocks after their formation, include hydrothermal
vein and replacement deposits whose oxidized zones have yielded most of the
manganese produced,

The known manganese deposits in western Utah contain more than 360,000
long tons of material with a manganese content ranging from 10 to more than 40
percent. However, most of the material containing 10 to 20 percent Mn is sub-
marginal, and at least half of that containing 20 to 30 percent Mn cannot be
mined economically except during periods of very high prices. About 25,000 long
tons, averaging 20 to 30 percent Mn, is probably a reasonable estimate of the
measured ore reserves, but new discoveries or higher prices might double this
figure. '

In the report, more than 75 deposits and prospects are described on the basis
of first-hand examination or information compiled from the files of the U S.
Geological Survey and the U. 8. Bureau of Mines.

INTRODUCTION

Deposits of manganese ore are widely distributed in western Utah.
They extend from Bear Lake near the Wyoming border to St. George
near the Arizona border and from Modena in western Iron County to
Marysville near the west edge of the high plateaus. Although the
deposits are widely scattered (pl. 1), the production by counties shows
clearly that relatively few properties and districts have yielded nearly
all the ore produced.

The area covered by this report includes roughly that part of Utah
west of the 111th meridian. Most of this area is a part of the Basin
and Range physiographic province ; however, certain deposits in Sevier,

1



2 MANGANESE DEPOSITS

Piute, and western Garfield Counties are on the west edge of the
Plateau provmce of Utah and Colorado.

This report is a compilation of all the data avallable on the man-
ganese deposits of western Utah; consequently it contains material
from various sources. Many of the deposits were examined by geolo-
gists of the Geological Survey during the period 1940-45 as part of
the strategic-mineral investigations carried on by the Survey and the
U. S. Bureau of Mines. The accounts written during this work form
the basis for many of the mine descriptions. In the spring of 1946
the author spent parts of 3 months in the field, obtaining information
on production and reserves and visiting properties on which additional
geologic data were needed. Information concerning some of the
deposits was compiled from the files of the Bureau of Mines and from
the literature cited.

The following geologists of the Geological Survey contributed mate-
rial used in this report: A. A. Baker, G. L. Bell, M. W. Cox, D. C.

Duncan, A. E. Granger, W. H. Myers, R. J. Roberts, A. F. Shride,

J. A. Straczek, J. H. Wiese, and M. E. Willard.

It is a pleasure to acknowledge the wholehearted cooperation of the
many mine owners and operators who supplied information and who
often accompanied the geologists to their properties. P. T. Allsman
and W. H. King, of the Bureau of Mines office in Salt Lake City,
made helpful suggestions concerning the occurrence and origin of
deposits with which they are personally acquainted. The author is

particularly indebted to D. F. Hewett, W. T. Pecora, J. A. Straczek,
E. T. McKnight, and S. K. Neuschel for critical reading of the manu-
script and for helpful and constructive discussions of the classification

and origin of the deposits.

HISTORY OF MINING AND PRODUCTION

Although there was earlier production from eastern Utah (Pardee
1921, p. 179), there was no recorded production of manganese ore’

from western Utah until 1915, when 55 tons of ore was shipped from
the Michigan—-Utah mine in the Little Cottonwood district, Salt
Lake County. From 1915 through 1918, the high prices and urgent

need for manganese created by World War I resulted in the discovery
of many new manganese deposits in western Utah, but most of them
were not developed rapidly enough to yield a large production before
the end of the war. Consequently, during the period 1915-18, mines

11t has been accepted practice in the manganese industry to restrict the term ‘“manganese ore”” to material
containing 35 percent or more manganese and to use the terms ‘ferruginous manganese ore”” and ‘“‘man-
ganiferous ore”” in referring to material containing 5 to 35 percent manganese. In this report, however,

all material shipped for its manganese content will be called manganese ore, regardless of the amouat of
manganese present or whether it was produced at a profit,

o



WESTERN UTAH 3
in the western part of the State produced only 3,113 long tons of ore
out of the 12,000 long tons produced in Utah and the 476,361 long
tons produced in the United States.

Production in western Utah had virtually ceased by the end of
1918 and was not resumed until 1924, From 1924 to 1930 activity
mcreased steadily, stimulated by the industrial boom and by a local
market at the Columbia Steel plant near Provo. More than 19,000
long tons of ore was produced from Utah, Salt Lake, Tooele, Millard,
and Juab Counties in the years 1924-31. There was no production
from 1932 to 1934, and only a small production in 1935. Qutput was
intermittent from 1936 to 1941, ranging from 1,000 to 5,000 tons a
year. Increased prices and the convenient market provided by the
Government stockpiling program, coupled with the exploration pro-
gram of the Bureau of Mines and the Geological Survey, resulted
in a production of more than 20,000 long tons in 1943 and 12,000
long tons in 1944, nearly all of which came from mines in the Detroit,
Tintic, and Erickson districts. In 1945 the Pratt mine in the Detroit
district was the only producer.

During the period 1915-45 the méanganese mines of western Utah
produced 72,822 long tons of ore, distributed as indicated in tables 1
and 2. Detailed production figures by mines are included in table 3.

TaBLE 1.—Manganese-ore produciz‘on in western Utah by grade, 1916—46

Percent Mn

Less than 10 10-20 20~-30 30-40 More than 40 Total

Production, in long tons. . 496 1,693 56, 083 ‘ -+ 13,718 . 832 72,822

Average grade 25.5 percent Mn.

TABLE 2.—Manganese-ore production in western Utah by year, 1916-46

Year Long tons Year Long tons

55 190

763 4,548
896 3,468
1,309 113
116 1, 906
1,212 433
46 1,435

239 20, 731
286 12,622
6,030 4,234

10,673

1,427 72,822

945346—51——2
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TaBLE 3.—Shipments of manganese ore and manganiferous ore from western Utah,
1

915-46
[Data from records of U. S. Bureau of Mines, supplemented by information obtained in the field)
Produc-
4 tion (long | Grade
Year County Mine Shipper tons, (percent
i natural Mn)
weight)
1915 | Salt Lake__.___ Michigan-Utah.____.. Michigan-Utah  Consolidated 55 38.4
Mines Co.
1916 | Salt Lake.._... Michigan-Utah___.._. Michigan-Utah  Consolidated 66 41
Mines Co.
Do |oeeen A0 Triangle Mining Co._...._____.. 400 40
z | Chief Consolidated Mining Oo.. 147 | 4044
Charles S. Wilkes__.....__..z... 150 32
.................................. 763
1917 Thomas L. McCarthy..___ 714 35
..... - 36 | 10-35
M!chlgan-Utah - Mlchlgan -Utah  Consolidated ©100 | 10-35
Mines Co.
Tooele.......... Ophir Hill.______._..._ OpChlr Hill Consolidated Mining 46 35
0.
............ 896
1918 A. Bjorman 250 50
Tip T\ -| Chief Consolidated Mining Co.. 664 354
Black Jack (Mo Thomas L. McCarthy...._... 125 40.3
Cromar). .
Ophir Hill . _.._..._... O%hir Hill Consolidated Mining 360 354
0.
Total.. 1,399
1924 | Millard Guy group. _ 37 27
Utah.___ Trotter.. . 79 14.3
BN 7 O R 116
1925 | Juab and Mil- | Staats-Pratt a.nd Guy H. 8. Joseph (?) ................. 500 25
lar: group. :
Trotter 50 37.95
d 102 13.67
496 8.8
64 . 30.3
1,212
1026 | Salt Lake_____. Manganese Lode_.._.. 46 25.2
1927 | Utah.______.... Trotter.._..ca... eemen 163 11. 96
.| Siiver Hill gg ;Z. g
E&i%f-gﬂ%cqfxﬂr iy 21 23.1
Group (?)
________________________ 29
Staats-Pratt ... 286 4.5
1929 Staats-Pratt........... 4,084 22
Abraham Hot Springs. 40 10.4
Black Jack (Winberg) . 47 35.2
_____ do.o 41 37
Tip TOD- - eeemcaemenns 1,818 21.48
........................ 6, 030
1930 [S17:0:07. SO 7,828 2.6
Abraham Hot Springs 674 174+
Rising Sun._.........- d 152 356.23
B]ack Jack (Winberg).| Thomas E. Chatwin._... 318 35.2
Pratt. oo C. W, Jénkins 3%3
Thap 200, 24,66
Evans lime quarry.. 186
Benmore 878
Indian Boy 60
.......................................................... 10,673
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TaBLE 3.—Shipments of manganese ore and manganiferous ore from western Utah,
1915-45—Continued

[Data from records of U. 8. Bureau of Mines, supplemented by information obtained in the field]

Produc-
) tion (long | “Grade
Year County Mine Shipper tons, (percent
natural Mn)
weight)
1931 | Juab__.__......| Rising Sun_........._. 123 33.29
.............. 157
.......... 147
............... 100 32.05
Deer Trail__. 625
Indian Boy..- 275,
1,427
1935 190 32
1936 1,635 38
1,312 32
420 32.7
349
]80} 30()
527 20.7
125 32.5
4, 548
1937 1,483 28.4
32 38.2
1,600 . 32.9
94 3L6
259 26
3,468
1939 17 17—, 59 17
Indlan Boy........_.. 22 35.4
..................... 32 32.4
......................................... 113
1940 Staats-Pratt..... ... Fred Staats.... 30 37
Pratt oo Ward Leasing Co-- 454 22. 57
Guy group.ccocoocee-. S. D. Trotter.... 15 17.03
Indian Boy........... L. E. Kramer..._ 34 29.6
Tip TOP (Neecceaacnns Steele Brothegs. .o ccococcnomnnns 1,373 24.07
S U 1, 906
1941 ‘Ward Leasing Co-. 324 21.2
.| 8. D. Trotter.. 64 12,44
H. A. Gardner. 45 14.5
............... 433
1042 Fred Staats_ ... 246 30.8
‘Ward Leasing Co.-. 1,189 23.22
........................... 1,435
1943 Fred Staats. .....ooooo.. 6, 781 30
Ward Leasing Co-_.__. 11,135 23.82
....... Staats, Cornet, McCull 2, 621 25. 61
J.E. Dow ............ 145 15.9
George Steele__ 25 43.5
N. W. Brown. 12 26.11
J. E. Shotwell. 12 31. 69
e eemtmcacencmeseteeaanans 20, 731
1944 Fred Staats. ... oo 538 27.5
Ward Leasing Co.. 491 25.12
..... A0ncmeeeemmaaas 9,816 20. 38
Staats, Cornet, McCulley. 228 28.27
Steele ‘Brothers____.... 749 22.7
do 25 36.5
Black Jack (Morgan- 19 4.8
Cromar).
Black Rock..._....... 482 25
Guy group. 274 16.5
..... - 12, 622
1945 Pratt oo oo 4,234 29
Grand total and | oo eooooome e 72,8227, 25.5
average.




6 MANGANESE DEPOSITS

The most significant factor in the development of manganese mines
in Utah has been the existence of a local market for the type and
grade of ore available. The Columbia Steel Co., at Ironton, Utah,
and the Colorado Fuel and Iron Co. at Pueblo, Colo., purchased and
used more than three-fourths of the manganese ore produced in
Utah from 1900 to 1940. From 1943 to 1945, virtually all the ore
produced in Utah was used by the Geneva Steel-Co., at Provo. The
proximity of mines in western Utah to these industrial consumers has
favored the use of local ore, which can be mined and shipped at low
cost, over the importation of higher-grade ore from other parts of the
country or from foreign sources. This peculiarly favorable situation
has resulted in the continued though sporadic existence in Utah of
an industry that might not otherwise have been successful.

The graph of production (fig. 1) shows the intermittent nature of
the manganese-mining industry in Utah.

PRODUCTION IN ‘ PRIGE IN DOLLARS
LONG TONS PER LONG TON
20,000 40
—i{30
15,000 \// v/\vf\v Z\/// .
i " %
Average price .
10,000 . . ,/? 0
] % é%
‘ % o
. o
/ 7'
0 /
%
.
$,000 > .
' / 0
é %
) 7 %%
0 Aé/ Z%

1900

1910
1930
1950

FIGURE 1.—Chart showing production of manganese ore in Utah, 1900-1945. DPuta from U. §. Burcau of
Mines Minerals Yearbook. Includes manganiferous and ferruginous ore; average cumulative grade,
25.5 percent Mn. X

OCCURRENCE AND AGE OF THE DEPOSITS

Four types of manganese deposits have been recognized in western
Utah. The most important, and by far the greatest number, are
partly oxidized deposits of hydrothermal manganese carbonate
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closely associated with deposits of copper, lead, zinc, or silver. Most
of the deposits are in well-known mining districts, and the manganese
is found in the same kind of vein and replacement bodies and in the
same diversity of rocks as the precious and base metals.

A second mode of occurrence that is widespread but of little éco-
nomic importance is as veins of manganese oxide not associated with
precious- and base-metal deposits. Most of these veins cut volcanic:
rocks and are a fraction of an inch to a few inches wide and a few feet
to a few tens of feet long. Only rarely are they sufficiently thick to
be minable, and none have been mined deeply enough to expose
primary ore minerals.

Two other types of deposits have been noted but are of minor
value. (1) Manganese occurs in sedimentary rocks, either as separate
lenses or beds or as a disseminated cement in sandstone or conglomer-
ate. (2) Manganese oxides also are found in a broad, low mound of
tufa surrounding an active thermal spring near Abraham, Juab
‘County, and in calcareous tufa from an extinct spring near Camp
. Williams, Salt Lake County.

The manganese deposits of western Utah are nearly as diverse in
age as in occurrence. As will be pointed out moré fully in the discus-
sion of origin, the matter of age is complicated by ever-present sur-
face oxidation that has affected every manganese deposit during
Recent time. Many deposits, in fact, contain no “ore’” other than
secondary oxides. However, considering only the time at which the
primary ore was localized, they range in age from Upper Triassic
(Wallace group of claims in Washington County) to Recent (Abra-
ham Hot Spring deposit in Juab County). Most of the deposits
associated with precious or base metals are of Tertiary age.

The depth at which the deposits were formed 1s also highly variable.
The spring deposits, obviously, were formed at the present surface,
and the older bedded deposits were formed on an ancient land surface
or in an ancient sea. In contrast, the hydrothermal deposits in
mining districts were formed in fractures and fault zones within the
earth at a distance of several hundred or perhaps several thousand
feet below the land surface. Erosion has since removed the material
" above the deposits and lowered the land surface to its present level.

MINERALOGY

Although more than 200 manganese-bearing minerals have been
described, less than a dozen are significant as commiercial sources of
manganese. The minerals most commonly found in western Utah
are the oxides pyrolusite, psilomelane, cryptomelane, and wad; the
carbonates rhodochrosite and manganoan calcite or manganoan
dolomite; and the silicate rhodonite. More than 90 percent of the ore
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shipped from western Utah through 1945 consisted of oxides. The
remainder was almost entirely manganese carbonate.

DESCRIPTIONS OF THE MANGANESE MINERALS

The following brief descriptions of the manganese minerals that
occur in western Utah are based largely on field examination. Rela-
tively little material has been examined in the laboratory. More
complete lists of manganese minerals and their properties are to be
found in mineralogical textbooks and in the publications mentioned in
the bibliography.

"OXIDES

The so-called “manganese oxide’’ minerals were recently investigated
in the chemical laboratory of the Geological Survey, and a preliminary
report describing the results of this study was published by Fleischer
and Richmond (1943). It was found that these minerals can best be
differentiated and identified by means of their X-ray patterns sup-
plemented by qualitative chemical tests. As a result of this work, it is
now possible to identify the manganese oxide minerals in the laboratory
with reasonable certainty. As Fleischer and Richmond point out,
however, it is often impossible to determine in the field what mineral or
minerals are present. They recommend the following general terms
for field use: _ .

1. “Psilomelane type.” This term should be used for massive,
hard, heavy material not specifically identified. It includes several
distinct minerals or mixtures of them; hence no chemical formulsa

should be given.

2. “Wad.” This term should be used for massive, soft material of
low apparent specific gravity, not examined in the laboratory. Such
material may be any one of several distinct minerals, may be a
mixture, or may be unidentifiable; hence no chemical formula should
be given.

The following specific minerals are known to occur in western Utah:

Pyrolusite, MnQO,—This is the commonest manganese oxide;
commonly it contains a little adsorbed water. It is soft, ranges from
iron gray to black, and gives a black streak. Its modeof occurrence is
variable; it may be (1) crystalline, with a marked metallic luster;
(2) compact, fine-grained, and dull; or (3) botryoidal, in radiating
layers.

Oryptomelane, KR035 (?)—In the formula for this mineral, R
equals chiefly Mn*+++ but also Mn*t, Zn, or Co; most samples
contain 2 to 4 percent of adsorbed water. This is the commonest of the
minerals of the psilomelane type. It was identified as the principal
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mineral at the Wildcat mine in Utah County, where it occurs in
slaggy, cavernous masses. These masses are dull black on the outside
owing to a coating of soft wad, but on freshly broken surfaces the
material is dense, fine-grained, and bluish gray.

Psilomelane, BaMn**Rs0,5.2H,0.—In this formula, R equals
chiefly Mn*+*+*; the water is essential in the molecular structure.
Psilomelane is known to occur in the Detroit district and also at the
Black Jack (Kendall-Duvall) claims and the Orme mine, all in Juab
County. It occurs in dense, fine-grained masses, in botryoidal, radi-
ating masses interlayered with pyrolusite, and in slaggy or cellular
masses. Although it has not been specifically identified from other
localities, the barium content of psilomelane-type ore from other
mines suggests that psilomelane is widespread in western Utah.

Manganite, MnO(OH).—Manganite was found by Fleischer and
Richmond to be a comparatively rare mineral. It was not identified
during the present study, but was thought to occur in the San Francisco
district, Beaver County (Butler, 1913, p. 98).

Braunite, 3(Mn,Fe);05. MnSi0;.—Braunite is reported by the U. S.
Bureau of Mines from the Black Jack claims of Kendall and Duvall in
Juab County.

Buzbyite, Mn,0,—Minute crystals of bixbyite are found on topaz
crystals in the Topaz Mountains, in northern Juab County (see p. 27).

CARBONATES

Rhodochrosite, MnC0O,—Usually this mineral contains some Ca,
Mg, or Fe. It is isomorphbous with calcite, dolomite, and siderite (see
following paragraph). '

Manganoan calcite, manganoan dolomite, and manganoan siderite;
CaC0;, CalMg(COs)e, and FeCO;.—Rhodochrosite and these manga-
noan carbonates, containing up to 50 percent MnCQ;, are the most
abundant primary manganese minerals in western Utah. They occur
as gangue minerals in many precious- and base-metal deposits and
have been found beneath the manganese oxides wherever the primary
minerals have been exposed by mining. They vary from pale cream
to pink in color and occur as (1) fine-grained structureless material;
(2) coarse, cleavable masses; (3) botryoidal, layered masses of variable
composition; or (4) Thombohedral crystals lining veins and vugs.

SILICATE

Rhodonite, MnSi0;.—Usually this mineral contains some Ca, Mg,
or Fe. Rhodonite occurs in the veins of the Erickson district in
Tooele and Juab Counties, and it has been reported from the Ontario
mine in the Park City district (Boutwell, 1912, p. 113).
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RELATIVE STABILITY AND MANGANESE CONTENT

The manganese minerals differ widely in their stability under oxidiz-
ing conditions. Pyrolusite is probably the most stable and is the
oxidation product formed from most other minerals when they are
exposed to the atmosphere. For this reason it is found in virtually
every manganese deposit. Other oxide minerals, such as psilomelane,
cryptomelane, and braunite, also are relatively stable, but even these
minerals are commonly covered by thin sooty films of pyrolusite ex-
cept where freshly broken. In contrast, all the manganese carbonates
and the silicate are highly unstable under surface conditions and oxidize
rapidly to one or more minerals of the oxide group.

The manganese content and the resulting value of a particular ore
are determined both by the relative proportion of the manganese
mineral to the gangue and by -the amount of manganese in the ore
mineral itself. For example, an ore which consists of three parts
pyrolusite and one part barren wall rock will assay about 46 percent
Mn, whereas another ore consisting of three parts psilomelane and
one part barren rock may assay only about 30 percent Mn. An ore
_containing a similar proportion of manganoan calcite might assay
only about 10 percent Mn.

The chemical nature of the manganese mineral also influences the
value of the ore. Rhodochrosite and the manganoan carbonates are
readily converted to oxides by roasting, and the grade is increased by
driving off the CO,. Rhodonite, on the other hand, is not readily
oxidized and .cannot be beneficiated by mere roasting. As a result
ores whose manganese is contained largely in rhodonite are not com-
monly regarded as a practical source of manganese.

The manganese content of the minerals found in western Utah-may
be indicated as follows:

Oxides: Percent Mn
Pyrolusite . - - oo e e 60-63
Braunito_ o oL __ o _______._ 60-63
Bixbyite. oo e oo e 32-70
Cryptomelane___ . _ _____ _ ___ _ ____ .. 51-57 .
Psilomelane . . - 47-51

Carbonates:

Rhodochrosite o oo oo oo oL ____ 25_43
Manganoan calcite or manganoan dolomite_.________. 5-25
Silicate: ’

Rhodonite . - o v v e eeemeec s .. 2543

OXIDATION AND ENRICHMENT

More than 90 percent of the manganese ore shipped from western
Utah was derived from primary manganese carbonate or silicate.
Only a small part of this material would have been marketable had’
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it not been converted to oxides. Thus the commercial value of the
ore has been determined in large part by the effects of oxidation and
by the enrichment that accompanied it.

The depth of oxidation is highly variable, even within a small area.
In the Detroit district, the largest producer in the State, oxidation is
known to extend to a depth of at least 200 feet, although large bodies
of primary ore are preserved at much shallower depths. In the
Tintic district, the second-largest producer, manganese oxides extend
to a depth of at least 1,000 feet (Tintic Standard mine). Here
remnants of primary ore are unknown.

In general, oxidation extends from the surface of the ground to
the level of the water table, because the oxygen present in the aerated
zone readily converts the unstable manganese minerals to oxides.
Occurrence of remnants of primary ore above the general water table
is usually controlled by structural traps that have caused local accu-
mulations of ground water. In these areas, and below the general
water table, the primary minerals are protected from oxidation.

The degree of enrichment of the oxide ore over the primary material
is highly variable and is influenced by the stability of the primary
minerals, the nature of the gangue, the volume and acidity of the
meteoric water, and many other factors. Rhodochrosite, for example,
is much more readily oxidized than rhodonite. A soluble gangue
mineral may be removed by leaching, thereby increasing the con-
centration of the manganese oxides, which are relatively insoluble.
The arid or semiarid climate of parts of western Utah is conducive
to deep oxidation and marked enrichment.

CLASSIFICATION AND ORIGIN OF THE DEPOSITS
GENERAL DISCUSSION

The manganese deposits of western Utah can readily be divided
into two groups according to their manner of deposition. The
first group consists of syngenetic deposits, in which the manganese
was originally deposited with, and at the same time as, the enclosing
rocks. This group includes bedded deposits commonly intercalated
with sedimentary rocks and deposits interbedded with tufa formed
by chemical precipitation from thermal springs. Only a few of the
deposits of this group in western Utah are of commercial importance.

The second group consists of epigenetic deposits, in which the man-
ganese was introduced into the enclosing rocks after their formation.
This group includes hydrothermal vein and replacement deposits
whose oxidized zones have yielded most of the manganese ore produced
in western Utah. It also includes numerous small deposits of oxides
that are too poorly exposed to permit the source of the manganese

_to be determined.

945346—51——3
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An understanding of the factors governing the classification here
given is of value to the mine operator and prospector as well as to the
geologist. It may enable them to anticipate in advance the change
from oxide ore to primary ore at the water table and to plan develop-
ment and operation with this change in view.

Genetic classification of the manganese deposits of weslern. Utah

Syngenetic deposits:
Bedded deposits:
Washington County:
Black Beauty No. 1.
" Wallace.
Iron County:
Blackhawk and Joe Louis (?).
Black Jack, or Gregory (?)
Wasatch County:
Grey Hawk.
East Star No. 1.
Spring deposits:
Juab County:
Abraham Hot Spring.
Salt Lake County:
Evans lime quarry.
Epigenetic deposits: :
Oxidized hydrothermal deposits: d
Beaver County: L
Susie Q..
Big Mapie.
Cache County:
Blacksmith Fork.

Iron County:
Clove.
Modena.

Juab County:
Detroit district.
Orme.

Black Ledge (?).

Rich County:
Lakeview.

Sait Lake County:
Michigan-Utah.
Summit County: .
Park City district (Sllver King and Ontarlo mmes).
Tooele County:
Benmore and Sharp.
Erickson district.
Ophir Hill.
Utah County:
Tintic district.
Trotter.
Spalding.
Queen of the West.



WESTERN UTAH 13

Epigenetic deposits—Continued
Deposits of oxides of undetermined origin:
Beaver County: )
Black Rock, or Shotwell.
Spor. ’
Black Jack, or Skougard.
Garfield County:
Fullmer.
Hawkins, .
Unnamed (northwest of Panguitch).
Iron County:
Lucky Joe.
Taylor.
Juab County:
Black Jack, or Kendall-Duvall.
Piute County:
Blue Miami Moon.
Blackbird.
Dry Canyon.
Gilbert.
Sevier County:
Noonday.
Georgia.
Utah County:
. Wildcat.
Weber County:
Payday.
Deposits for which geologic data are scant:
Beaver County: ’ .
Steelville.
Salt Lake County:
Manganese Lode.
Sevier County:
Jumbo.

SYNGENETIC DEPOSITS
BEDDED DEPOSITS

Manganese deposits are found in Utah interbedded with sedimen-
tary rocks of several different ages. Baker, Duncan, and Hunt (in
preparation) have described in detail the deposits in southeastern
Utah that are associated with the Morrison and Summerville forma-
tions (Jurassic) and the Chinle formation (Triassic). In the south-
western part of the State, deposits have been found in these forma-
tions and also in the lower part of the Carmel formation.

The only syngenetic deposit in western Utah that was examined
by the author is the Black Beauty No. 1 claim in Washington County.
Here manganese oxides occur at a horizon about 50 feet above the
base of the Carmel formation in red and white silty clay and shale.
Lenticular beds and irregular masses of gypsum crop out both above
and below the manganiferous zone. The manganese oxides occur in
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lenticular masses a few feet long and as much as 5 inches thick and
are visible along the strike for several hundred feet. In the single
specimen that was studied in the laboratory, the manganese oxides
are in bands %; to % inch thick interlayered with bands of pinkish-

brown celestite } to.1 inch thick. The celestite (SrSO,) was not

identified in the field, and it is not known whether this mineral occurs
throughout the deposit. The banding of the manganese oxides and
celestite and the restriction of the manganiferous lenses to a single
stratigraphic horizon both suggest that the manganese and celestite
were deposited together with the enclosing gypsiferous sediments.
In all these bedded occurrences the manganese oxides are concen-
trated in layers, form irregular nodules and pellets, or fill the interstices
between- the grains of the enclosing rock. Commonly, the oxides can
be traced along the strike for considerable distances, or they may ap-
pear in the same horizons at isolated points separated by barren
intervals. These broad relations, combined with the lack of feeding
fissures or a fixed relation to topography, suggest that the manganese
was originally deposited with the sediments. Direct evidence of this
is often lacking, however, and the details of occurrence commonly
indicate that the manganese has been more or less redistributed by

ground water. None of the bedded deposits in Utah has been fol-
lowed far enough in from the outcrop to indicate whether or not the

oxides observed on the surface are derived from other minerals.  Al-
though the largest manganese deposits in the world are of the bedded
type, none of the bedded deposits in western Utah is known to have
yielded ore in commercial quantities.

SPRING DEPOSITS

Deposits of manganese formed by precipitation from springs are
comparatively rare. However, manganese has been shipped from
two such deposits in Utah. The largest and best known, the Abira-

ham Hot Spring deposit in Juab County northwest of Delta, has been

described by Callaghan and Thomas (1939). They conelude thg,t
the spring probably derives its heat from a magmatic source, but they

falled to find conclusive evidence that any of the minerals being

deposited were of magmatic origin. (See p. 25.)

Another deposit believed to have been formed by springs is the one
- at the Evans lime quarry in Salt Lake County (pp. 34-35). Here there is
no longer any spring activity, and there is nothing to indicate whebher
the water was hot or cold. The manganese is assoclated with massive
but well-bedded travertine that appears to form broad mounds, now
mostly buried by terrace gravel of Lake Bonneville. The most com-
mon mineral is wad, which occurs in irregular masses veining or re-
placing the travertine. Locally within the wad there are nodules or
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veinlets of high-grade pyrolusite. The ultimate source of the manga-
nese found in this deposit is unknown.

EPIGENETIC DEPOSITS

OXIDIZED HYDROTHERMAL DEPOSITS

The widespread occurrence of manganese in hydrothermal ore de-
posits of the western United States was pointed out by Hewett and
Pardee (1933), and more recent work has shown that deposits of this
type are even more widely distributed in Utah than they indicated.
Manganese oxides associated with precious or base metals and ob-
viously derived from rhodochrosite, rhodonite, or manganiferous car-
bonates of hydrothermal origin have been shipped from the Erickson,
Tintic, Detroit, Ophir (Ophir Hill mine), Little Cottonwood (Michi-
gan-Utah mine), and Columbia (Benmore and Sharp mines) mining
districts. - Such shipments have constituted more than 90 percent of
the manganese ore produced in western Utah.

The manganese minerals commoniy occur in well-defined ore bodies
localized by bedding or fault fissures and occasionally overlying or
adjoining bodies of lead, zinc, gold, or silver ore. The most productive
and best-exposed of these deposits are the Staats and Pratt mines in
the Detroit district. These are bedding-replacement deposits formed
at the intersection of certain dolomitic beds with premineral fissures.
The manganese oxides that crop out at the surface have been followed
downward to reveal the primary manganese carbonate, with which
are associated small amounts of pyrite, galena, sphalerite, gold, and
silver. - These same minerals extend downward from the larger de-
posits along premineral faults and fractures, whose identity as feeding
fissures is thereby indicated.

In the Erickson district (pp. 39—44),rhodonite and rhodochrosite, asso-
ciated with galena, sphalerite, and a little chalcopyrite, are encoun-
tered in the Black Jack and Black Rock groups of claims at depths of
50 feet or less. In the Bingham distriet, Boutwell (1905, pp. 160-161)
indicates that rhodochrosite is not uncommonly present as a gangue
mineral in the lead, zine, and silver veins. Its occurrence there in
the central part of crustified veins suggests that it was introduced
during the late stages of mineralization, following the deposition of
most of the precious and base metals. This relation appears to be
- characteristic of base-metal veins containing rhodochrosite, but it is
less well demonstrated in Utah than elsewhere (Hewett and Pardee,
1933, pp. 673-674; Goddard, 1940, pl. 27).

Pyrolusite is the most abundant oxide mineral derived from oxida-
tion of these deposits. Psilomelane-type minerals are commonly
present, but seldom in large quantity.
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DEPOSITS OF OXIDES OF UNDETERMINED ORIGIN

Many small epigenetic deposits of manganese oxides are insuffi-
ciently exposed to reveal the source of the manganese. Most of them
are isolated veins or impregnations resembling deposits of hydro-
thermal origin. Others are irregular veins or impregnations that
show no associated hydrothermal alteration and that appear to nar-
row downward. Such deposits may have been formed by laterally
moving ground water. ‘ ,

The Payday mine, east of Ogden (pp. 57-58), is the best example of
this type of deposit. Here manganese oxides occur in the basal con-
glomerate of the flat-lying Almy formation of early Eocene age, which
consists of rounded boulders as much as 2 feet in diameter loosely
cemented by sand, gravel, and a little clay. The conglomerate rests
on & generally smooth but locally irregular erosion surface that trun-
cates the bedding of Cambrian limestone at an angle of 30° to 40°.
The ore, a mixture of psilomelane and coarsely crystalline pyrolusite,
occurs as cement between and around the boulders of the conglom-
erate and as irregular concretionary masses in the clayey zones.

In the vicinity of the mine, Causey Creek and the Ogden River have
cut through the Almy formation to a depth of 200 feet or more, and
the principal exposure of ore is on a steep, narrow point between the
two streams. It is reported, however, that the manganese oxides
also occur in the base of the conglomerate on the opposite sides of
both Causey Creek and the Ogden River. Clearly, the manganese
was deposited before the canyons were cut to their present depth.

Although a small quantity of wad was found along bedding planes
and fractures in the limestone beneath the conglomerate, there is no
suggestion of feeding fissures that cut the bedrock, and nowhere has
ore been exposed more than a few feet below the contact. Thus
there is nothing to indicate, unequivocally, the source of the man-

anese.
& RESERVES AND FUTURE OUTLOOK

‘The known manganese deposits of western Utabh are estimated to
contain reserves of more than 360,000 long tons, of which 50,000 to
60 ,000 lODg tons is believed to be profitably recoverable under present
conditions. Of more than 30 mines and pI'OSpeCtS COIlSldBI'Bd, IBSS
th&n 10 are Sllfﬁ(}lently developed t0 permit evaluation of measured
and indicatod ore. The others are partly or not at all developed,
and their reserves have been inferred from their geologic character
and environment. ’

The reserves, summarized in table 4, include both oxides and car-
bonate wherever the latter contains more than 10 percent manganese
and occurs in bodies large enough to be minable. About one-third
of the total reserve is carbonate ore.
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TasLe 4.—Estimated reserves of manganese ore in western Utah, in long tons

Percent Mn
Type of reserve Total
10-20 20-30 3040 | Morg than
26, 000 11, 000 100 0 37,000
140, 000 10, 000 500 0 150, 500
150, 000 25, 000 700 200 175, 900
316, 000 46, 000 1,300 200 363, 500

! Measured rescrves are calculated from surface e xposures, trenches, or underground workings and include
blocks whose size and grade are well established.

? Indicated reserves are estimated from surface exposures, workings, or drill holes but are subject to larger
errots in both quantity and grade.

8 Inferred reserves may be poorly or not at all exposed and are estimated on the basis of geologic data.

The grade of material that is profitably recoverable at any time
depends on economic rather than geologic factors. On the basis of
recent wartime experience, most of the material containing 10 to 20
percent manganese is submarginal even under high prices. Moreover,
at least half the material containing 20 to 30 percent manganese is in
bodies too small or too remote to be minable except during such
periods of unusually high prices. Consequently, about 25,000 long
tons averaging 20 to 30 percent manganese is probably a reasonable
estimate of the actual known reserves of “ore.” In terms of long-
range outlook, new dlscovenes or higher prices might double this
figure.

Although most of the ore in western Utah is too low, in grade to
compete in Eastern markets with high-grade foreign ore, probably it
will continue to find, as it has found in the past, a market at local
smelters for the production of high-manganese pig iron.

The outlook for new discoveries of manganese ore in western Utah
is not entirely discouraging, in spite of the fact that all the manganese-
producing districts known today were discovered before 1920. As
indicated in figure 2, discoveries of ore within districts already known
are largely dependent on price, market, and other factors directly
stimulating exploration. An example of this dependence is the dis-
covery in 1941 of the Pratt ore body in the Detroit district. This
was a body, entirely concealed, that was encountered in the course of
diamond drilling conducted by the U. S. Bureau of Mines and the
U. S. Geological Survey. This one ore body contained more ore than
had previously been produced by the entire district.

There is no reason to doubt the existence of other undiscovered ore
bodies. However, the areas most likely to yield them are relatively
small and have been thoroughly prospected on the surface. Con-
tinued exploration, combined with the detailed study of structural
control, will probably reveal additional ore, but the cost will be an
increasingly large percentage of the value of the ore recovered. It
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DISCOVERIES ‘IN PRICE IN DOLLARS
LONG TONS ' PER LONG TON
8000 40
/\A / —30
6000 : 20
A —io
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s 3 3 : 3
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FIGURE 2.—Chart showing discoveries and price of manganese ore in western Utah, 1914-42, Data from

* U. 8. Bureau of Mines Minerals Yearbook. Includes manganiferous ore and ferruginous manganese
ore. Where the actual discovery date of a particular mine or ore body is unknown, the ore is credited to
the year preceding that(ip which it was first produced.

seems doubtful that production of mahganese ore in western Utah
during the next 50 years will equal that already attained since 1900.

DESCRIPTIONS OF INDIVIDUAL DEFOSITS

In the following pages the manganese mines and mining districts of
western Utah are described individually. They are arranged by
counties, which are listed in alphabetical order. However, the most
important districts—Detroit, Tintic, and Erickson—lie on the bound-
ary between two counties and have deposits in both. All the districts

so situated are described under joint headings. Ior example, the

Detroit district is listed under Juab and Millard Counties, the Tintic
district under Utah and Juab Counties.

The report on each deposit includes such data as alternative names,
location, ownership, lessees, and development. Production, if any,

js summarized on an annual busi.s in the first few paragraphs of each
report. The name of the geologist who wrote the original report, or
the published source from which the information has been taken, also
is given. Those deposits that have not been visited by members of
the Geological Survey are so indicated. The information concerning
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many of these deposits'was.obtained by engineers and chemists of the
Bureau of Mines and is included in this compilation with the per-
mission of the Director of the Bureau of Mines.

BEAVER COUNTY

SUSIE Q CLAIMS

The Susie Q group of seven claims is 0.85 mile north of the county
road from Milford to the Cougar Spar mine area and 5 miles west of
the Burn Knoll Reservoir. It is on the north edge of sec. 16, T. 30 S.,
R. 14 W. The property, originally called the Iron Lily, is owned
by Glen Barnes, of Milford, Utah, and R. I.. Malstrom; it was leased
in 1943 to J. M. Clawson. Some ore isireported to have been shipped
to Frisco, Utah, for use as flux. The road ends about 100 feet west
of a short adit on the Susie-Q No. 1 claim. Six tons of ore, reported
to contain 40 to 45 percent manganese and shipped from this open-
ing to the Metals Reserve Co. stockpile in Delta in 1943, constitute
the only recent production. This group of claims was examined by
the writer in April 1946.

The ore removed from the Susie Q deposits formed an irregular
body at the intersection of two nearly vertical faults, one striking
nearly east, the other nearly north. The wall rock is thin-bedded
limestone that has been locally brecciated. The ore remaining ap-
pears to be comparable in grade to that of the shipments, but the
quality appears to be very small.

The principal openings are on the Susie Q No. 1 claim about 600
feet southeast of the end of the road. Here is an open pit 20 feet in
diameter at the top of a caved shaft that presumably was dug late
in the 1800’s. A new shaft 30 feet south of the original pit was
sunk by lessees in 1940. These workings lie on a nearly vertical fault
zone that strikes N. 25° W. The zone passes through the west
edge of the pit but is covered by broken rock. In the new shaft it
is 5 to 8 feet wide with a rather prominent shear down the middle.
East of this fault surface, the zone is filled with sheared talcose
material in which dendritic masses of manganese oxide have devel-
oped. The average grade of this material is probably less than 5
percent manganese. West of the fault surface, the talcose material
is iron-stained and contains only traces of manganese.

The walls of the main pit consist of brecciated and silicified lime-
stone heavily stained by manganese and iron oxides and cut by veins
of coarsely crystalline calcite. The mineralized area in' the east
edge of the pit appears to follow the bedding of the limestone country
rock, which strikes N. 70°-75° E. and dips 20° to 25° S. The dis-
tribution of manganese oxides is irregular, and considerable areas are
entirely barren. A 3-foot sample across the best part of the face

945346—61——4
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would probably average 15 to 30 percent manganese. The average
grade, however, is probably 10 to 20 percent manganese.

The hand-sorted ore from the open pit consists of clinkery masses
of iron and manganese oxides mixed with calcite. - In some speci-
mens the manganese oxide and calcite are intimately intergrown; in
others the calcite is leached out, leaving cellular masses of oxides.
Elsewhere the manganese occurs in veins, spongy masses, or layered
crusts. Rarely, prismatic radiating crystals can be found in thin
veins. Pyrolusite was the only mineral recognized.

Five or ten tons of material have been stockpiled on the west edge
of the large open pit. A 2-ton sample of this rock was taken by the
Bureau of Mines for metallurgical testing and was found by their
analysis to contain 8.5 percent Mn, 16.4 percent SiO,, 6.5 percent
Ca0, 26.5 percent Fe, and 11.3 percent Al,Os.

BLACK ROCK (SHOTWELL) DEPOSIT

The Black Rock, or Shotwell, deposit is in the S¥ T. 28 S., R.
6 W., on the west flank of the Tushar Range, about 10 miles north-
east of Beaver, Utah. It is owned by J. E. Shotwell, of Beaver.
The deposit was examined by A. E. Granger in February 1943. It
consists of narrow veins and irregular masses of manganese that
developed along faults in an intrusive rock, probably rhyolite por-
phyry. The veins exposed are a few feet long and a foot or less in
thickness. The irregular bodies are usually less than 2 feet in
diameter. '
Much of the manganese oxide is so intimately mixed with silica
that it can be separated only by metallurgical treatment; only a small
amount of high-grade ore is available. Ore stockpiled on the prop-
erty assayed 28 percent; however, the faces of the workings assayed
only 5 to 18 percent. 7 ,
BLACK JACK (SKOUGARD) CLAIMS

The Black Jack, or Skougard, groﬁp of three claims 1s In or near

sec. 36, T. 30 S., R. 15 W., on the east edge of the Blue Mountains,

north of Liund, in the extreme southern part of Beaver County. It
is owned by Horace and Don Skougard and Milton C. Morton. ~There
has beeh no production. The deposit was examined by engineers

of the U. S. Bureau of Mines in 1046. They reported to the author

that the manganese oxides occur in irregular narrow veinlets cutting
Jimeetone near its contact with & mass of quartzite(?). The limestone
strikes west and dips 20° to 60° S. The quartzite, also deseribed as
a “‘quartzite dike,’”’ is reported to strike north and dip 80° W.

The g’mde of the ore is reporbed to range from 6 to 13 percent
manganese; the ore occurs in such small veinlets that, according to
the owners, it cannot be successfully hand-sorted,
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STEELVILLE PROSPECT

The Steelville prospect is in T. 27 S., R. 17 W., on the east edge of
the Needle Range, across White Sage Valley from the Wahwah mine.
It is owned by A. G. James and was leased early in 1941 to W. W.
Clays, C. S. Smith, J. Berman, and G. O. Smith and in December
1943 to Emile Pemental.

The deposit was examined in February 1941 by an engineer of the
U. S. Bureau of Mines. Manganese oxides are reported to occur as
flat-lying pods. They are described variously by W. H. King, of the
Bureau, as “blanket veins * * * replacements in limestone’” and
as being “interbedded with playa deposits. Samples of the material
are reported to range in grade from 10.47 to 31.2 percent manganese.
An analysis of a 2-ton sample taken by the Bureau of Mines for
metallurgical testing showed 28.8 percent Mn, 25.6 percent SiO., 7.3
percent CaO, 1.3 percent Fe, and 0.8 percent P.

SPOR PROPERTY

The Spor property is in low hills on the east edge of the Needle
Range, about 45 miles west of Milford. It is owned by George P.
Spor and Chad Spor. It is reached by taking Highway 21 west from
Milford for 35 miles, then turning left across White Sage Valley for
19 miles. However, the desert roads branch so frequently that it is
impossible to find the property without a guide..
~ The deposit was examined by J. A. Straczek in June 1941. The
country rock, dark-gray limestone interbedded with shale, strikes
N. 10°-30° E. and dips 20° SE. Manganese oxides occur as irregular
masses, apparently on the hanging wall of a bed of shale. The
mineralized zone is as much as 3 feet thick and is reported by the
owners to average 30 percent manganese and 20 percent silica. The
mineralization may be controlled by faulting. A stocklike body of
rhyolite porphyry(?) crops out about 300 feet east and northeast of the
best exposures.

BIG MAPLE AREA

It has been stated that manganese oxides and calcite occur together
in veins in the Big Maple area, T. 30 S.;, R. 9 W., 5 miles southeast of
Minersville. This occurrence was reported in a letter from the
owners, Alex H. Rollo, Dr. E. Smith, and George Smith, dated
September 26, 1918.

CACHE COUNTY

BLACESMITH FORK AREA

It is reported that manganese oxides occur as “high grade boulders
in a deep fissure” at Pig Hole Hollow, left fork of Blacksmith Fork,
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15 miles east of Hyrum (T. 11 N., R. 3 E.). This information was
given in letters from I. L. Neilsen, March 1, 1918, and W. W.
Maugham, October 5, 1918.

GARFIELD COUNTY
FULLMER PROSPECT

A manganese prospect owned by John Fullmer and Sam Spencer
is in the center of T. 35 S., R. 1 E., on the rugged Table Cliff Plateau
about 10 miles west of Escalante. It was examined by M. E. Willard
in August 1942. The manganese occurs as cement in a coarse con- .
glomerate 15 feet thick that crops out on both sides of a very narrow
ridge. The conglomerate rests on coarse barren sandstone and is
overlain by gray limestone.

The manganese oxides may constitute as much as 20 to 25 percent
of the conglomerate, but most of the material is much lower in grade.
Mineralization is evident for a distance of about 100 feet along the
ridge.

This deposit may be stupergene or syngenetic, but the origin is not
discussed in the original report.

HAWKINS CLAIMS

The Hawkins claims are in T. 32 S., R. 5 W., on the east side of
the Tushar Range about 15 miles north of Panguitch. They are
about half a mile from the end of a little-used wood road that leaves
Highway 89 at a point 14 miles north of Panguitch. The country
rocks are Tertiary volcanics interbedded with sandstone and con-
glomeratic sandstone; they strike east and dip south. The deposits
are owned by Jay Proctor and Zera Church and were examined by
A. E. Granger in October 1943. '

Manganese occurs as local concentrations in the sandstone at places
where ground water once issued as springs. Picked samples of this
material are reported to assay as high as 30 percent manganese.
There is relatively little such material available, however, and prob-
ably the average concentration contains less than 15 percent
manganese.

UNNAMED PROSPECT

A second manganese prospect northwest of Panguitch has been
described by Crawford and Buranek (1942). It is reportedly situated
about 15 miles north of Panguitch, Utah, and about 3 miles west of
U. S. Highway 89, from which it is reached by an old wood road
leading westward through the low, pifion-covered mountains toward
Dog Valley. The deposits consist of manganese dioxide cementing a
series .of shear zones and porous, bedded, volcanic sands. The
manganese dioxide cement forms small, pealike, nodular concretions
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which in some cases are aggregated into massive manganese ore
almost wholly replacing local areas in the country rock.

The deposit is believed to have formed by precipitation from ground
water where springs emerged. The manganese presumably was
dissolved by meteoric water from overlying or adjacent beds.

IRON COUNTY
BLACK JACK (GREGORY) CLAIMS

The Black Jack claims, owned by Cleve Gregory, are in the NW¥
sec. 11, T. 36 S., R. 15 W., three-quarters of a mile north of the Cedar
City-Newcastle road and 3 miles east of Newcastle. The property
was examined by the writer in April 1946. The manganese occurs in
a lenticular bed of sandy limestone that is part of the Claron lime-
stone, presumably of Eocene age. The bed crops out on the south-
east slope of a low ridge and forms a prominent dark outcrop visible
from the road. At the discovery monument.the bed is 10 to 12 feet
thick, strikes north, and dips 45°-50° W., but up the ridge the strike
swings to northeast and the dip flattens. At the extreme north end
of the outcrop, the manganiferous bed is only 1 to 2 feet thick and is
oftfset to the west by several small faults.

The manganiferous bed is underlain by red or pink tuffaceous sand-
stone that locally contains numerous fragments of volcanic rock.
Immediately above the manganiferous bed is a zone of white or
greenish altered dacite or rhyolite.

The lens of limestone is more or less blackened with manganese
oxides over most of its length; however, its average grade is probably
less than 5 percent manganese. Near the discovery monument there
is considerable coarsely crystalline calcite that becomes very dark
when weathered.- It is usually light-colored beneath the surface,
however, and probably contains only small amounts of manganese.

Because of the extremely low grade of the ore, it does not appear
probable that the deposit can be worked profitably.

CLOVE PROSPECT :

A manganese prospect owned by Ivor Clove, of Enterprise, Utah,
is in the SE¥ sec. 2, T. 36 S., R. 17 W., about three-quarters of a
mile S. 60° W. of the abandoned Silver Dollar mine north of Enter-
prise. The prospect was examined by the writer in April 1946.
Several pits and a 30- to 40-foot shaft have been sunk on veins or
breccia zones cutting the rhyolite country rock. The vein filling is
calcite and chalcedony that are heavily stained by iron and a little
manganese oxide. The veins observed dip steeply and strike N.
40° W. The prospect does not appear to be a potential source of
manganese.
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BLACKHAWK AND JOE LOUIS CLAIMS

The Blackhawk and Joe Louis claims, owned by E. Duffin and
Woods Parishont of Cedar City, Utah, are near the west edge of T.
36 S., R. 9 W, on the edge of the Markagunt Plateau, a mile north
of Highway 14 and 13 to 14 miles by road east of Cedar City. They
were examined by engineers of the Bureau of Mines, who report that
a 9-foot adit has been sunk on a manganiferous zone 18 inches thick
which crops out along the edge of a cliff for 150 feet. The material
in places is reported to contain about 5 percent manganese.

LUCKY JOE CLAIM

The Lucky Joe claim, owned by J.-Ross Harrison, is situated on
“the north edge of T. 36 S., R. 14 W. It lies on the west side of Silver
Peak Mountain, 6 miles northwest of Iron Mountain. It was exam-
ined by engineers of the Bureau of Mines, who report that a man-
ganiferous zone striking S. 20° E. is 6 feet wide and crops out for 150 -
feet. The wall rock is metamorphic limestone. A 6-foot sample of
the zone taken by the Bureau of Mines for metallurgical testing con-
tained 2.3 percent Mn, 7.1 percent SiO,, 47.8 percent CaO, and 0.16
-percent P. v '

TAYLOR PROSPECT

A prospect owned by the Taylor brothers and associates is situated
on the Knell ranch about a quarter of a mile east of Newcastle in the
EY% sec. 16, T. 36 S., R. 156 W. It was examined by engineers of the
Bureau of Mines, who report that manganese occurs in southeast-
striking veinlets in red rhyolite. The average grade of the material,
however, is reported to be only 1 to 2 percent manganese.

MODENA LOCALITY

Manganese and iron oxides are reported by Harder (1910, p. 157)
to occur near Modena, where they were observed with calcite in de-

composed limestone on the footwall of a dike. Silver, gold, and lead

also are reported to occur.

UNNAMED PROSPECT

Local residents report that a manganese prospect, owned by Sam
Bill, is located south of the highway between Cedar City and Parowan.

JUAB COUNTY

ABRAHAM HOT SPRING DEPOSIT

The Abraham Hot Spring is at the east edge of 8 low Java plateau
in the E% sec. 10, T 14 S., R. 8 W., about 19 miles northwest of
Delta, Utah. The water issues from a low mound about 1,600 feet
in diameter and about 15 feet above the gently sloping plain of the
Sevier Desert. In 1929 and 1930 it was known as the Iron King
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mine and was leased to Fred Staats, who shipped 714 long tons of
ore containing 20.8 percent manganese. The material was obtained
from numerous pits and trenches all less than 6 feet deep. The
manganese occurs in distinet and apparently lenticular layers inter-
bedded with nearly barren calcareous tufa. There is little or no
_manganese being deposited at present, and the uppermost layers of
the mound are composed of clay, iron oxide, and porous calcite.

In 1935 the spring was estimated (Callaghan and Thomas, 1939,
p. 905) to be discharging more than 1,200 gallons per minute of
water that ranged in temperature from 110° to 182° F. Five samples
of water that were analyzed showed the range in composition indi-
cated in table 5.

TABLE 5.—Range tn composition of samples of water from Abraham Hot Spring,
Juab County, Utah

Parts per million . Parts per million
‘Minimum Maximum Minimum Maximum
60 68 Na+K...... 841 883
.30 1.20 (| SOu ... 702 726
350 362 Cl......... 1,460 © 1,835
52 56 .

Total dissolved solids: 3,796 to 4,015 parts per million.

Callaghan and Thomas point out that the observed quantity of
manganese is less than the average reported for river water in the
temperate zone and that otherwise the composition closely resembles
that of many of the ordinary wells in the Sevier Desert. None of
the elements present necessarily indicates an immediate igneous
source, and Callaghan and Thomas (1939, p. 917) therefore conclude
that “the lack of demonstrable volcanic materials in the discharge.
of the Abraham Hot Spring makes it impossible to prove a magmatic
connection, even though the abnormal geothermal gradient and the
presence of recent extinct craters points to a magmatic heat supply.”
They regard the water ‘“‘as surface or meteoric waters that percolate
downward to sufficiently great depth to attain a high temperature,
and return to the surface through a convenient conduit provided by a
fracture or a volcanic pipe.” ' '

Relatively little of the material remaining at the mound contains
more than 15 percent manganese, and it is unlikely that it constitutes’
a potential source of manganese.

BLACK JACK (NEILSON) CLAIMS

The Black Jack claims that belong to the Neilson brothers, William
C. Overson, and F. D. Dains are in secs. 33 and 34, T. 14 S, R. 3 W,
and secs. 3 and 4, T. 15 S., R. 3 W., about three-quarters of a mile
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south of a lime quarry in the Sevier River canyon, § miles east of
Leamington. The claims were examined by engineers of the U. S.
Bureau of Mines, who report that manganiferous iron oxides occur
at several horizons in limestone and conglomerate. Two hand samples
contained 0.6 percent manganese and 2.7 percent manganese. There
is no record that the material has been shipped for its manganese
content. '

BLACK JACK (KENDALL-DUVALL) CLAIMS

The Black Jack claims owned by Henry Kendall and Ralph Duvall
were examined by engineers of the U. S. Bureau of Mines, who report
that they are on the top of a ridge, 2 miles east of Highway 28, at a
point 13 miles south of Levan. The ore is described as braunite and
a little psilomelane with a gangue of quartz and chalcedony. It
occurs in veins cutting sandstone. Two samples of the ore were
taken by the Bureau of Mines for metallurgical tests (table 6).

TaBLE 6.—Assay by U. S. Bureau of Mines of metallurgical sample from Black Jack
(Kendall-Duvall) claims, Juab County, Utah

Representa- Representa-
iive vein” | 1mprennted tive veln | Impregnatod
material (percent) material t)
(percent) peree (percent) (percen
9.3 6.4 || ALOs.l...._._._____ 2.3 14.3
7 3.6 Ba__ ... 2.7 7
gé (15 48. g ..................... . 009 047
. 10.

ORME PROPERTY

The Orme property is in the SW¥% sec. 32, T. 16 S, R. 1 W_, in a
low range of hills on the east side of the Sevier Bridge Reservoir, 13
miles south of Levan. It is owned by W. G. Orme, T. W. Allred, and
E. B. Sperry and was operated in 1938 by Fred Staats, who shipped
100 tons of ore. The property was examined by A. E. Granger in

March 1943. Development consists of a short inclined shaft, an adit
(caved), and several trenches.

The low hills are composed of interbedded conglomerate, volcanic
breccia, and rhyolitic flows, which strike north and dip to the west.
These rocks are cut by a series of nearly vertical faults that also strike
north. Manganese oxides occur in veins or pods along two and

probably three of the faults. The ore minerals are psilomelane and
pyrolusite. The gangue is coarsely crystalline calcite and opaline

silica. The masses of manganese oxide range from a few inches to 3
feet in thickness and are several feet long. Exposures indicate that

the veins are 1,000 to 1,500 feet long.
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BLACK LEDGE CLAIM3

The Black Ledge group of five claims, owned by J. E. and Jim
McFarlane, is believed to be in sec. 28, T.-12 S, R. 2 E. Itis at the
extreme south end of the Wasatch Range, at an altitude of 6,000 feet.
By road, it is 8 miles east of Nephi and 1) miles north of the Nebo
junction. The property was examined by J. H. Wiese and G. L. Bell
in September 1942. The claims cover the top of an andesite-capped
knob and extend down the slope below it to a creek. The andesite is
a single flow, 35 feet thick, intercalated with conglomerate that strikes
approximately east and dips 10° to 20° N.

Veinlets containing manganese oxides, chalcedony, and a little
barite fill a network of irregular fractures in the andesite and are
concentrated in two northeastward-trending zones, each 30 feet wide
and 100 feet long. Mineralized float from the andesite capping has
covered the outcrop of the underlying conglomerate for several
hundred feet down the slope, but the conglomerate 1tse1f is barren
Development consists of two small pits.

Although hand specimens of high-grade ore can be obtained, the
average grade of the entire deposit appears to be 5 percent manganese
or less. Two samples of parts of the vein, taken by the Bureau of
Mines, contained 7.6 percent and 14.2 percent manganese. A speci-
men of massive chalcedony and pyrolusite assayed by the Bureau of
Mines contained 30 percent manganese.

TOPAZ MOUNTAIN LOCALITY

An interesting occurrence of the manganese mineral bixbyite in the
topaz-bearing rhyolite of Topaz Mountain has been described by
Palache (1934) and by Pabst (1938). It is of-no economic value.

JUAB AND MILLARD COUNTIES
DETROIT DISTRICT

The Detroit mining district is on the Juab-Millard County line,
in the Drum Mountains, about 100 miles southwest of Salt Lake City
and 30 miles northwest of Delta. The principal mines are the Staats
and Pratt properties, which constitute the Black Boy group. They
are located 1 to 3 miles southeast of the abandoned mining town of
Joy. These deposits have produced almost two-thirds of the ore
mined in Utah since 1900.

The unweathered manganese deposits of the Detroit mining district
are epigenetic hydrothermal bedding replacements in which the man-
ganese was originally .deposited as rhodochrosite (Callaghan, 1938,
p- 513). Part of the ore has been affected by.surface and ground
water, and the resulting oxides have contributed most of the produc-
tion.. A total of 57,692 long .tons of ore has been produced, of wh1ch
57, 157 tons came from the Black Boy group.

945346—51——05



28 MANGANESE DEPOSITS

The Drum Mountains are a structural unit, consisting of nearly
homoclinal beds striking N. 30° W. and dipping 30° SW. All the
rocks are apparently of Cambrian age and include 5,000 feet of quartz-
ite overlain by an equal thickness of limestone .and dolomite. The
homocline is cut by numerous faults that strike northeast to east,
nearly at right angles to the strike of the beds. Most of the faults
have displacements of 100 feet or less. Small bodies of quartz-
monzonite porphyry are exposed here and there along faults, and there
are a few irregular stocklike bodies and sills.

The manganese deposits are formed near the intersection of major
faults with certain dolomitic beds at the base of the calcareous rocks.
The ore bodies that have resulted range from small ones only a few
feet in diameter to others that are 500 feet long and 50 feet wide.
The grade of some of the oxide ore is as high as 48 percent manganese,
but the average of all the shipments is only 20 to 25 percent. Some
of the carbonate ore contains as much as 40 percent manganese; most
of it contains only 15 to 25 percent manganese.

STAATS AND PRATT MINES (BLACK BOY GROUP)

The Staats and Pratt mines comprise a large number of claims,
bearing the name Black Boy, which have been known collectively
as the Black Boy mine or group. They are in the SEY sec. 25, T. 14
S.,,R 11 W., in a canyon on the north slope of the Drum Mountains,
about a mile southeast of the old mining settlement of Joy. Owner-
ship is divided; some of the claims are owned by Fred Staats of Salt
Lake City and the others by the Frank Pratt heirs. The principal
workings of the two properties are about 700 feet apart, and during
recent years they have been operated independently. For this reason,
and for convenience in describing them, the two sets of workings are
referred to here as the Staats and Pratt mines, although part of the
so-called “Pratt mine” is actually owned by Staats. The recorded
production is given in table 7. :

The Staats mine is mostly in the floor of the canyon above the
tributary leading to the Ibex mine. The workings consist of several
open pits, an adit with connecting stopes, a 200-foot inclined shaft
with adjoining stopes, and a 70-foot vertical shaft.

Nearly all these workings are in the bottom of the wash, where the
bedrock is covered by 2 to 15 feet of alluvium. Consequently many
of the structural features cannot be traced with certainty. The
principal structural feature, however, is the branching Staats fault,
a normal fault dipping 40° to 70° S. and striking nearly east. Most
of the development is within a sliver-shaped block formed by a split
in this fault. The principal primary manganese mineral is rhodo-
chrosite, which has selectively replaced impure dolomite of two hori-
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TaBLeE 7.—Manganese-ore production, Staats and Prait mines, Detroit district,
Juab and Millard Counties, Utah

A : Production | Grade (per-
Year ) Shipper : (long tons) | cent Mn)
1925 { H. S. Joseph.. 500 25
1927 { J. A. Owens.. 21 23.1
1928 | Fred Staats... 286 24.5
1929 Do...... 4,084 22
1930 Do a-- 7,828 22.6
C. W. Jenkins - . 33 G
1935 | Fred Staats... - 190 32
1936 Do......... 1,635 38
DOt 1,312 32
C. W, Jenkins 420 32.7
1937 | Fred Staats... 1,483 28.4
......... 32 38.3
C. W. Jenkins 1, 600 32.9
1039 | Fred Staats... 59 17
1940 Do......__. 30 37
Ward Leasing Co 454 22.57
1941 Do ... 324 21.2
1942 | Fred Staats..___. 246 30.8
Ward Leasing Co 1,189 23.22
-+ 1943 | Fred Staats.. ... _____....__._ 6, 781 30
Staats, Cornet, & McCulley. .. - 2, 621 -25. 61
‘Ward Leasing Co.._.._....._. - 11,135 23.82
1944 | Fred Staats.... . __._.___..__ - - 538 21.6
Staats, Cornet, & McCulley —-- 228 28,27
Ward Leasing Co . ouceaeooiacicceccacaaaaae 491 25.12
D0 e macmmcsac—————— 9, 818 20.38
1045 0 T S U 4,234 20
Total and AVerage . - ... iieiaiaiaaio- 57, 570 25.2

zons. The lowest of these horizons, called dolomite A, is- a unit
about 20 feet thick underlain by quartzite and overlain by 20 feet of
shale and shaly quartzite. Above this shale zone is 85 feet of lime-
stone (limestone B), at the base of which is a 2- to 8-foot dolomitic
zone that also has been locally replaced.. The extent of replacement
within the beds is controlled by faults along which the mineralizing
solutions moved. The separate ore bodies.contain a few tons to as
much as 50,000 tons each, and the grade ranges from 5 to 35 percent
manganese.

Near the surface the rhodochrosite ore bodies have been partly
oxidized, and most of the ore mined has consisted of this material.
Relatively little such material remains. In 1941, however, diamond
drilling by the U. S. Bureau of Mines proved the existence of a con-

" siderable tonnage of primary manganiferous carbonate averaging 10

to 20 percent manganese. This ore was found in downward exten-
sions of the ore beds, west of the present workings.

The Pratt mine is on the north side of the valley about 700 feet
northwest of the Staats property. Ore was exposed at the surface
along the Pratt fault and was developed by an open-cut 300 feet long,
60 feet wide, and 20 feet deep. Later it was worked by underground
methods through shaft 5. A second ore body, discovered farther
east along the same fault, was stoped from a second open-cut and
adit and later from shaft 6. The largest ore body in the property,
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the Pratt ore body, was discovered underground north of the Pratt
fault by diamond drilling (King, 1947). It was worked through
shaft 6 and a series of irregular sublevels and inclined shafts, and at
the time the mine closed down it was largely worked out.

GUY GROUP (BLACK JACK MINE)

‘The Guy group, or the Black Jack mine, is in the NEY sec. 7, T.
15 8., R. 10 W., about 2% miles southeast of the Black Boy group.
It Wa,s ongmally operated by H. S. Joseph in 1924 but is now owned
by J. E. Dowd; during 1940-41 it was leased to S. C. Trotter. The
property was examined by J. S. Straczek and Ralph J. Roberts in
1941. Development consists of an open pit 150 feet long, 50 feet
wide, and 20 feet deep and some short adits and trenches. Table 8
shows the known production.

TABLE 8.—-Mahganese-ore production, Guy group (Black Jack mine), Detroit

district, Juab and Millard Counties, Uiah

Year Shipper Destination ?f:nsghéggse)d (perge?tdeiv[n)
1924 | H.S. Joseph. . __........_...... 37 27
1940 | 8. D. Trotter d R 14.7 17
1941 J ] S, ———- 64 12. 4
1943 | J.E. Dowd. ... e 145 16
1944 0 7 I PSP o SR R 274 16.5
Total and average 535 16.8

The ore occurs in a limestone bed, which corresponds with lime-
stone B in the Staats and Pratt mines, at its intersection with a
well-marked fault zone. All the ore is oxidized and, as the shipments

indicate, is mostly low in grade. It is presumed, by analogy with
the Black Boy area, to h&ve been formed from primary manganese

carbonate.
Development is insufficient to permit an accurate evaluation of the

reserves. However, there are undoubtedly several thousand tons of
material containing 10 to 15 percent manganese. .The quantity of
higher-grade ore appears to be very small.

LAST CHANCE PROPERTY
The Last Chance property, owned by D. Boyd and associates of

Provo, consists of nine claims in the SEY sec. 6, T. 15 S., R. 10 W_,
2% miles southeast of the Staats and Pratt mines. It was examined

by J. A. Straczek and Ralph J. Roberts, who report that 95 tons of ore

averaging 25.6 percent manganese was shipped from a 90-foot adit

- and several open pits. The ore exposed is manganese oxide that
occurs-along the bedding at the base of a dolomite zone corresponding

i

4
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with limestone B of the Staats and Pratt mines. This zone has been
stoped for a length of 35 feet, a width of about 10 feet, and a thick-
ness of 3 feet. The material in the face of the stope appears to be
low in grade.
BLACK DIAMOND MINE

The Black Diamond mine, owned by J. J. Booth and associates, is
in the center of sec. 6, T. 15 S., R. 10 W., about 2 miles southeast of
the Staats and Pratt mines. The property was examined. by J. A.
Straczek and Ralph J. Roberts in 1941. It is reported that a small .
quantity of ore has been produced. The workings consist of a 20-
- foot shaft and several pits, and the manganese oxides occur in small
masses along bedding planes and fracturesin limestone B of the
Staats and Pratt mines near its intersection with a porphyry dike.
The material is low in grade, and the tonnage appears to be small.

MARTHA PROSPECT

The Martha prospect is in the Drum Mountains, half a mile south
of the Utah Central mine, on the north edge of sec. 1, T. 15 S., R. 11
- 'W. It wasexamined by J. A. Straczek and Ralph J. Roberts in 1941.
Apparently manganese oxides were encountered while the property
was being explored in search of gold. They occur in small quantities
in and adjoining masses of jasperoid or along faults in limestone. . A
small quantity of material containing 30 to 40 percent manganese
was observed in two shafts and several open-cuts.

BLACK HAWK CLAIM

A claim known as the Black Hawk was located in 1918 by Pete
Erickson in sec. 25, T. 14 S.,, R. 11 W. J. T. Pardee states in un-
published notes that it was reported in 1918 to be a lode 10 feet or
more wide between quartzite and limestone. It was probably in the
vicinity of the present Staats and Pratt mines.

VERDUN CLAIM
This is an old claim in sec. 25, T. 14 S., R. 11 W_, located in 1918

by Robert Wendt. Assays reported in unpublished notes by J. T.
Pardee show 41 to 42.5 percent manganese.

MANGANESE KING AND MANGANESE KING NO. 1 CLAIMS

Juab County records show that Herbert A. Parkyn, R. E. Clapp,
C. M. Clapp, and G.T. Holliday located claims in the SEY% sec. 25,
T.14 S, R. 11 W., in 1918. They were probably on what is now the
Staats mine property.

PIUTE COUNTY
BLUE MIAMI MOON NO. 1 CLAIM

The Blue Miami Moon No. 1 claim is 14 miles east of Marysvale,'
about 500 feet north of the road to Manning Creek. It is owned by
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Mrs. Forrest King and E. F. Shauer of Marysvale and was visited by
J. H. Wiese and G. L. Bell in September 1942, :

A fault striking east and dipping 85° N. cuts massive andesite.
This structure has been developed by a 20-foot adit and an 18-foot
shaft and is exposed for a length of 50 feet. Hard manganese oxide
fills fractures for a width of 5 feet in the footwall and is highest in
grade in a zone 2 feet wide adjacent to the fault. The hanging wall
"is barren. At the collar of the shaft, the grade of the ore is nearly
20 percent manganese over a width of 2 feet; at the bottom of the
shaft the grade is about 10 percent manganese. It is reported that a.
carload of ore averaging 40 percent manganese was shipped during
World War I. Fifteen tons of hand-sorted ore was stockpiled at the
mine.

BLACKBIRD CLAIMS

The Blackbird group of six claims is at an altitude of 7,300 feet on the
west slope of the mountains 5 miles east of Marysvale. The distance
by road is 14 miles. The claims were owned by Max Krotke and Don
Stocks of Marysvale, when examined by J. H. Wiese and G. L. Bell
in 1942, and were leased to the Combined Metals Reduction Co.
Development at that time consisted of a 24-foot adit and two open
pits.

"The country rocks are andesite flows, flow breccia, and tuff,
striking north and dipping 10°-20° E. The manganese occurs as
veinlets of pyrolusite that are confined almost entirely to fractures
in a flow breccia member 12 feet thick. The mineralization is strong-
est near a small fault at the north end of the deposit and becomes
weaker to the south. There is apparently no mineralization north of
the fault. An 8%-foot sample of the manganiferous zone from the

northernmost open-cut adjoining the fault was assayed by the U. S.
Bureau of Mines and found to contain 17 percent manganese. A

«imilar sample from the adit 60 feet to the south assayed about 14
percent manganese. The face of the adit appears to be conuiderably
Jower in grade.

About 35 tons of hand-sorted ore thought to average about 20

percent manganese has been stockpiled in front of the north pit.
In addition, the deposit probably containe several hundred tons of
ma,terial averaging 10 to 20 percent manganese and several thousand

tons containing 5 to 10 percent manganese.
’ DRY CANYON CLAIMS )
The Dry CaNnyon group consists of 11 claims owned by . Nay and
Jeased in 1942 to E. Gull. They were examined by M. E. Willard in
"November 1942. Manganese oxides occur in nearly vertical north-
striking fissures which have been developed by a 60-foct adit and 15
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feet of trenches. The country rock is the Bullion Canyon volcanics.
A vein averaging 2 feet in width is exposed along the strike for a
distance of 250 feet. Throughout the rest of the claims there are
small veins at many places, and the talus contains many fragments
of vein material.

"The grade of the ore apparently is 25 to 35 percent manganese.
Exposures indicate that there may be a few thousand tons of such
material, but the veins are so narrow that mining may not be practical.

GILBERT CLAIMS

The occurrence of manganese in the Ohio mining district in Durker
Canyon has been reported by engineers of the U. S. Bureau of Mines.
Stains and scattered oxide nodules are present in altered volcanic
rocks on claims owned by Jonas Gilbert and a Mr. Taylor.

RICH COUNTY
LAKEVIEW CLAIMS

The Lakeview claims, owned by Wilson Newcomb, of Ogden, are
in the NW¥ sec. 9, T. 12 N, R. 6 E., on the north slope of a low
rounded ridge, near the summit of the Bear River Plateau, 3 miles
southeast of Laketown. The deposit was examined by the writer in
April 1946. .

The geology of the area southeast of Laketown has been described
briefly by Richardson (1941). The country rock is the gray Madison
‘limestone; the bedding is obscure, and the attitude is uncertain. ~An
inclined shaft follows a vein of calcite and pyrolusite that strikes N.
70° E. and dips 70° S. At a depth of 20 feet, a drift extends 20 feet
to the southwest, and in the face the vein is a few inches to 2 feet
thick. The manganese mineral appears to be pyrolusite in a matrix of
calcite. A 1-ton sample of the ore from the shaft taken by the Bureau
of Mines for metallurgical tests contained 21.3 percent Mn, 24.9 per-
cent Si0;, 19.0 percent CaQO, and 0.10 percent P. The ore could
probably be hand-sorted to yield a product containing 35 to 45 per-
cent manganese, but the quantity of such ore appears to be relatively
small.

Seventy-five feet north of the incline is the collar of a caved and
partly filled vertical shaft. This was apparently sunk on an irregular
zone of manganese- and iron-stained jasperoid that crops out around
the collar. A 1-ton sample of the material exposed at the top of the
caved shaft was taken by the Bureau of Mines for metallurgical tests.
It contained 19.6 percent Mn, 31.2 percent SiO,, 16.6 percent CaQ,
and 0.09 percent P.

A short distance east of the caved shaft is a shallow pit in which is
exposed considerable siliceous iron oxide. The material appears to
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be vuggy hematite in which the numerous cavities are lined with
radiating crystals of goethite.

SALT LAKE COUNTY
MANGANESE LODE PROPERI;Y

The production records of the U. S. Bureau of Mines show that
Sterling and Williams shipped 46 tons of ore from a property by this
name in 1926. The ore averaged 25.2 percent'Mn and 17.4 percent -
Si0,. The property has not been located, although it is thought to
be in the Bingham district.

EVANS LIME QUARRY

The Evans lime quarry is in the NW¥% sec. 27, T. 4 S, R. 1
W., about a mile northwest of Camp Williams. It was examined
by the writer in April 1946. The quarries are on a small knoll
about 50 feet below the highest shore line of ancient Lake Bonneville.
The knoll is formed by calcareous tufa or travertine and is covered
with a thin veneer of lake deposits and recent gravel. Marsell (1932)
has described this occurrence and reports that vertebrate fossils found
within the tufa are early Pleistocene in age. Four semicircular pits
up to 200 feet across and as much as 30 feet deep were excavated
during removal of the travertine for use in cement and plaster.
Manganese oxides were discovered accidentally in the bottom of the
pits during the mining. The recorded production is given in table 9.

The ore occurs as irregular waddy masses that replace or fill the
interstices between the blocks of travertine. Most of the ore is of the
low-grade, waddy type, carrying a large percentage of clay or calcite.
Locally, however, such material contains nodules of high-grade, steel-
gray, granular pyrolusite, half an inch to 5 inches in diameter. Thin
veinlets of the same mineral were observed cutting the wad. Ma-
terial of this sort, reported to have come “from the Jordan Narrows,”

was found by the Geological Survey laboratory to contain 92 percent -
MIlOz.

TABLE 9.—Manganese-ore production, Evans lime quarry, Salt Lake County, Utah

Ore shipped Grade

Voar Shipper Destination (long tons) |(percent Mn)

1927 | W.S. Evans_. ... ... Columbia Steel Co 22 24. 9

1121 T 1 JOUUUUUURURRRRRRURIN RIS i SR 186 12-15

The travertine in which the manganese occurs is generally massive
but banded by zones of varying porosity. It varies greatly in strike,
and the dip ranges from horizontal to 40°. From surface exposures
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outside the pits it is inferred that the variations in dip are due to
the initial dip of the travertine, which in one place appears to have a
circular strike and to dip radially outward. At many places in the
pits the travertine is broken into large blocks which may have slumped
somewhat owing to solution. The travertine is presumed to have
been deposited by water from springs.

The exact relation of the manganese to this process is not readily
apparent. The occurrence of the manganese oxides in well-defined
veins (Marsell, 1932, pp. 51-56) suggests that they were deposited
later than the main mass of the travertine. There is no proof that
the manganese came from the same springs that formed the traver-
tine, but, in the absence of any other manganese deposits in the area,
this seems the most likely source. .

MICHIGAN-UTAE PROPERTY

The property of the Michigan-Utah Consolidated Mines Co. is in
sec. 33, T. 2 S., R. 3 E., about a mile northeast of Alta, Utah, at the
head of Grizzly Creek, on the divide between Little Cottonwood and
Big Cottonwood Creeks. Manganese oxides were found along a vein
in limestone north of the City Rocks fissure. Calkins and Butler
(1943, p. 133) report that ‘“where exposed, the manganese vein has a
width of 10 to 15 feet, but its thickness evidently varies greatly from
place to place.”” The following production is recorded:

Grade
Long tons (percent Mn)

1015 - oo 55 38, 4

1916 e ceccccae- 466 40-41

1917 e 100 10-35
Total and average_____ . ____________. 621 38. 5

Although orﬂy manganese oxides were observed in the Michigan-
Utah mine, rhodochrosite was present in the deeper levels of the
Cardiff mine nearby. There seems little reason to doubt that the
manganese ore in the Michigan-Utah mine is of hypogene hydrother-
mal origin.

SANPETE COUNTY
UNNAMED PROSPECT

Manganese oxides assaying as much as 38 percent manganese are
reported in unpublished notes by J. T. Pardee dated 1918 to occur
mixed with jasper on a property owned by George A. Udall and
others 8 miles northwest of Mount Pleasant.
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SEVIER COUNTY

YELLOW HORNET PROPERTY

The production records of the U. S. Bureau of Mines show that -

Messrs. Clayburn and Dalton operated from a property near Monroe
or Annabella in 1941 and mined 7 tons of material averaging 23.6
percent manganese.

NOONDAY PROSPECT
The Noonday prospect, owned by Orson and John Naser and
Clifford Sullivan, is in T. 25 S., R. 3 W, at a point 2 miles southeast
of Monroe. It was examined in July 1940 by engineers of the U. S.
Bureau of Mines, who report that pyrolusite occurs in brecciated
andesite. A few hundred pounds of material averaging 25 percent
manganese has been stockpiled by hand sorting.

. JUMBO PROSPECT
A prospect known as the Jumbo, owned by Orson and John Naser
and Victor and Clifford Sullivan, was examined by engineers of the

U. S. Bureau of Mines in July 1940. It is reported to be located
6 miles south of Monroe. Manganese ore occurs in flat-lying lime-

stone beds 1 to 15 feet thick; the reported grade is 10 to 12 percent

manganese.
GEORGIA MINE

The Georgia mine, also known as the Loring property, is in T.
26 S., R. 3 W, at the base of Monroe Peak, 6 miles south of Monroe.
It was owned by Mrs. M. J. Loring and was leased to Charles Wilkes
in 1916 and A. Bjorman in 1918. It is now owned by Mrs. George
Le Baron, of Kingman, Ariz. The production given in table 10 is
reported in unpublished records, dated 1917, by V. C. Heikes.

Manganese oxides apparently occur in veinlets in weathered igneous
rocks. Float is scattered over an area several thousand feet in
diameter.

TaBLe 10.—Manganese-ore production, Georgia mine, Sevier County, Utah

. . Ore shipped | Grade (per-
Year Shipper dong tons) | cent Mn)
1916 | Charles 8. Wilkes__________________________ . . 150 32
1918 | A, Bjorman._ T TTTTIITTTT I II I IIIIIIIIIIIIIIIIIITT 250 50

Total ANd AVEIRLR. - - -ooooemmnmecememmmmmmmmnmmemmmneszsnneas 400 prs

SUMMIT COUNTY
UNNAMED PROSPECT

Fine-grained pyrolusite (or manganite) with some psilqmela,ne is
said to occur as cement in a conglomerate on a property 3 miles south-
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east of Coalville, The information was reported in a letter from the
county surveyor in February 1916.

PARK CITY DISTRICT
ONTARIO MINE

Rhodonite and possibly rhodochrosite are reported (Boutwell, 1912,
pp. 112-113) to occur in the Ontario mine in a vein carrying galena,
pyrite, and sphalerite. This property is in the NEY sec. 28, T. 2 S,,
R.4E. ' :

SILVER KING PROPERTY

Manganese oxides assaying up to 49 percent manganese are reported
by Pardee in unpublished notes dated 1918 to occur on various dumps
of the Silver King Coalition Mines Co. in sec. 20, T. 2 S., R. 4 E.

As far as is known, no ore has been shipped.

TOOELE COUNTY
OPHIR DISTRICT
OPHIR HILL MINE

Manganese ore is reported to have been shipped from the Ophir Hill
mine in the E} sec. 23, T. 5 S, R. 4 W The production is given in
table 11.

This occurrence is described by Gilluly (1932, pp. 150—151) as
follows:

Twelve carloads of manganese ore was mined during the World War by the
Ophir Hill Consolidated Co. from the Bowman limestone, just south of the
Canyon fault on the spur between Hartmann Gulch and the gulch in which the
easterly outerop of Tintic quartzite occurs. The ore was all oxidized, consisting
of pyrolusite, psilomelane, and wad, undoubtedly secondary after manganiferous -
calcite. The ore was localized in the hanging wall and along branches of a fissure
that trends due east and dips 80° N. The limestone has been replaced through a
vertical distance of about 60 feet and locally to distances of 6 to 8 feet to the side
of the fissures. Certain limestone beds appear to have been selectively replaced,
leaving nodular limestone residua convex toward the fissures, but on the whole the

“irregular minor fractures that abound in the rocks have gu1ded the replacement.

Mining was done by the room and pillar method.

A 2-ton sample of ore from the Ophir Hill mine was obtained by the
Bureau of Mines for metallurgical tests. It consisted of pyrolusite
and psilomelane in & gangue that contained appreciable quantities of
claylike material. The assay results are as follows: Mn, 26.6 percent;
Si0,, 8.9 percent; Fe, 2.65 percent; Zn, 0.50 percent; P, 0.009 percent.
The Bureau concluded that the Ophir Hill ore was readily amenable to
beneficiation by simple washing and gravity methods.
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TaBLE 11.—Manganese-ore production, Ophir Hill mine, Ophir district, Tooele
County, Utah

. Ore shipped | Grade (per-
Year Shipper (long tons) | cent Mn)
1917 | Ophir Hill Consolidated Mining Co- - e 46 | - 35
1918 D0 e 360 35

COLUMBIA DISTRICT
BENMORE MINE

The Benmore mine, also known as the Larson-Winberg mine, com-

prises among others the April Shower claim and the Black Crow Nos.’

1, 2, 3, and 4. It is near the head of Harker Canyon, on the east
side of the Sheeprock Mountains, about 9 miles south-southwest of
Vernon. By road, the distance is approximately 12 miles. The
mine is owned by Elmer E. Larson and Elmer Winberg and was
examined by A. A. Baker and D. C. Duncan in September 1940.

The mine was operated by C. W. Jenkins in 1930 and 1931 and
again in 1936 and 1937. The production given in table 12 is partly
recorded and partly estimated; it also includes the production of the
Sharp mine.

TaBLE 12.—Manganese-ore production, Benmore and Sharp mines, Columbia
district, Tooele County, Utah

. Ore shipped | Grade (per-
Year Shipper (long tons) | cent Mn)

1930 | C. W. Jenkins. - eiceeas 875 20-25

L 0 1 527 29.7
1937 o N 94 31.6
Total and average. .. i 1,496 25

Manganese oxides crop out for a distance of 300 feet on the north
side and near the crest of a narrow ridge. The ore occurs in shattered
quartzite as impregnations and spongy masses that form irregular
elongate bodies. Most of the material probably contains 10 to 20
percent manganese, but irregularly shaped pockets of richer ore as

much as 10 feet in diameter are present.

Nearly barren quartzite occurs both above and below the ore and
between the lenticular masses. The manganiferous zone dips a few

degrees southwest, although the quartzite dips almost vertically.

The Sharp mine consists of five patented claims, owned by Emma

S. Sharp of Vernon, Utah. It is located near the head of a canyon
half a mile south of Harkers Canyon, approximately 9 miles south-
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southwest of Vernon. The property was examined by A. A. Baker
and D. C. Duncan in September 1940. It was first operated by J. A.
Sharp in 1925. Later, in 1930-31 and again in 1936-37, it was
operated by C. W. Jenkins in conjunction with the nearby Benmore
mine. The actual tonnage produced by each mine has not been
determined, and the ploduction from the last operation is included
with that of the Benmore mine in table 12.

A manganiferous zone in Tintic(?) quartzlte is exposed in pits and
adits for a distance of 100 feet. The ore is in veinlets or in nearly
structureless masses of spongy oxide, associated with clayey material
suggestive of fault gouge. Crude stratification in the deposit sug-
gests that the main plane of the deposit dips about 20° S. The -
average grade of the ore in place is probably 20 to 25 percent man-
ganese. It can be selectively mined, however, at a somewhat higher
grade, as indicated by a 2-ton sample of ore, taken from the ore bin
by the U. S. Bureau of Mines for metallurgical tests, which assayed
29.8 percent Mn, 19.1 percent SiO;, 7.6 percent Fe, 7.7 percent Al;Os,
and 0.45 percent Zn.

TOOELE AND JUAB COUNTIES
ERICKSON DISTRICT

.The Erickson mining district is in the southern part of the Simpson
Mountains, 40 miles north of Delta. It is on the boundary between
Tooele and Juab Counties, in unsectioned T. 10 and 11 S., R. 7 and
8 W. The sections shown on the inset map (pl. 1) are projected, and
mine locations are necessarily approximate.

The geology of the region has been briefly described by Loughlin
(Lindgren and Loughlin, 1919, pp. 447-448), and the manganese
deposits have been described by Pardee (1921, pp. 208-209).. The
rocks in most of the area are Cambrian quartzite, shale, and con-
glomerate, with a few dikes of a later intrusive prophyry. The
general strike is northwest, and the dip is about 45° NE. These
rocks are cut by numerous steep faults, along which manganiferous

quartz veins carrying lead, zinc, and silver have formed. Most of

the development in the area has been in search of silver, but showings
of manganese have been reported from at least seven properties.

The veins are mostly narrow but locally widen to as much as 15
feet. From the surface to a depth of 100 feet or more the ore is a
cavernous mixture of quartz, altered country rock, and manganese
and iron oxides. Below the limit of oxidation the ore is dense, and
the primary manganese minerals rhodonite and rhodochrosite are
present. The fresh rock is a pale cream-colored or pinkish aggregate,
containing considerable pyrite and, usually, small amounts of galena,
sphalerite, and chalcopyrite.
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Thus all the deposits of the district belong to the group of hypogene ,
hydrothermal deposits in which the manganese is associated with
precious and base metals.

BLACK ROCK CLAIMS

The Black Rock is a group of seven claims also known as the Baby
Elephant, Strang, Evening Star, or Huber-Rydalch deposit. It is at
an altitude of about 6,000 feet in Death Canyon, on the south slope of
the Simpson Mountains, in sec. 23, T. 10 S., R. 8 W. Roads leading to
this and other properties in the area branch from the Jericho-Callao
road about 28 miles west of Jericho. The property is owned by A. T.
Huber and Ross Rydalch and was leased to Orville Olson in 1936 and
C. A. Elkins in 1944,

The mine was developed in search of silver before World War I, but
there is no record of production. Although the deposit was known in
1918 to contain manganese, none was shipped until 1935. Table 13
gives the known production of manganese.

TaBLE 13.—Manganese-ore production, Black Rock claims, Tooele and Juab
C Counties, Utah .

: . Ore shipped Grade
Year Shipper Destination (long tons) |(percent Mn)
1936 | Orville OlSON. oot Columbia Steel Co__.___._._...._. 1150 20-30
1944 | C.A. Elkins..__.._.....__...... Geneva Steel Co__._____._________ 482 25
Total and AVErage. ..o oo|acccccccccacceccccmmmnmn oo 1630 | 25

1 Approximate figure.

In the summer of 1942 the deposit was trenched and sampled by the
Bureau of Mines as part of the strategic-minerals investigation for
that year. A description of this work has been published (Fry and
Wilson, 1949). A. E. Granger and A. F. Shride, of the Geological Sur-
vey, mapped the surface and the accessible workings, and the follow-
ing account was written almost entirely by them.

The manganese deposits on the Black Rock claims are partly
oxidized hydrothermal vein depOSitS formed along major faults that
cut quartzite, conglomerate, and phyllite of Cambrian age. These
rocks are all part of the Tintic quartzite; they strike approximately
porth and dip 20°-25° E. North of the major fault zone the exposed
rocks are brown, coarse-grained quartzite and conglomeratic quartzite
containing pebbles of ﬁne-grained white quartzite i_n a brown matrix;
south of the fault only finer-grained white quartzite 18 exposed. “Brown
phyllite crops out in a small fault sliver in the southeast corner of the
area.

Two faults are exposed in the mine area. The larger strikes north-
west, dips vertically, and is marked by a brecciated zone 20 to 100 feet
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wide. This fault is joined by the second, smaller fault, which strikes
nearly east, dips steeply, and forms a breccia zone that rarely exceeds
5 feet in width. Both the faults are more or less mineralized.

The manganese oxide ore bodies are of two types, one type formed
by the oxidation in place of manganiferous veins, the other formed by
the migration of manganese oxides from the primary veins into the
adjoining brecciated wall rocks.

Two bodies of manganese oxide ore averaging 20 to 25 percent
manganese lie along the east-striking fault already described. They
consist of pyrolusite and wad in a gangue of quartz, calcite, gouge,
and brecciated quartzite. The east adit encountered this material to
a depth of about 100 feet below the surface, where the oxides change
rather abruptly to a dense vein which contains some rhodonite, rho-
dochrosite, pyrite, galena, and sphalerite in a gangue of quartz and
calcite. In general, the oxide ore bodies of this type average 20 to 25
percent manganese; there is much material of lower grade on the
margins. .

Several bodies of the ‘“transported’” type of manganese oxide are
found along the larger fault zone on the west side of the canyon. In
this type, manganese oxides occur as thin coatings, fracture fillings,
and stains in irregular pipelike bodies that appear to be formed along
local faults and openings. There is no evidence that they are derived
from primary manganiferous veins.

There is a substantial reserve of low-grade manganese oxide ore at
this group of claims. Part of this ore will average 20 to 25 percent
manganese, but a much larger additional tonnage will average 10 to
20 percent manganese. If only those parts of the veins are considered
that are 4 feet or more thick and that contain more than 10 percent
manganese, there are six distinct ore bodies, separated by zones of
barren or lower-grade material. None of the material below the water
table can be included, inasmuch as the manganese present as rhodonite
is not normally recoverable. The exact grade of material that can be
mined profitably will depend upon market conditions and other eco-
nomic factors, and possibly much of the low-grade material contained
in some of the ore bodies may never be economically recoverable.

BLACK JACK (MORGAN-CROMAR) CLAIMS

The Black Jack, or Morgan-Cromar, group of claims is in the NE}
sec. 25 (projected), T. 10 S., R. 8 W., on the east side of Blaine Canyon
in the south end of the Simpson Mountains. It is owned by James
Morgan, of Eureka, and was leased in 1918 to Wright and Williams
and to Price and McCarthy and in 1943 and 1944 to N. W. Brown.
Table 14 gives the recorded production.
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TABLE 14.—Manganese-ore production, Black Jack (Morgan-Cromar) claims,
Tooele and Juab Counties, Utah

Year Shipper Destination ?{:nséléggse)d Gcre?l%el\&p;)r -

1918 | Thomas L. McCarthy _.._______ NOt KNOWD . - - - oo 125 40.3

1944 | Norven W. Brown.__..__......_. Metals Reserve Co 19 4.8
Total ANA BVEIAEe -« wm e e | e ca e oo 145 41

The property was examined in 1918 by J. T. Pardee (1921, pp.
209-210), who describes the mine as follows:

The country rock is gray to brown weathering quartzite, with intercalated
layers of gray to green micaceous shale or slate. A short distance to the east
is a large dike of intrusive porphyry. The quartzite and shale strike northwest
and dip about 45° NE.

On the Black Jack No. 4 a northward-trending lode about 6 feet wide composed

of sheared country rock, vein quartz, and manganese oxides is exposed by shallow |

pits for 75 feet or more. At the south is a shaft 60 feet deep, with a drift at the
bottom extending 40 feet north. This working shows 2 feet of ore on a smooth
wall from the surface to a depth of about 20 feet. Below this the wall is not ex-
posed, the shaft and the drift being entirely in rather low-grade manganiferous
material. A stope above the drift 20 feet long, 15 feet wide, and 15 feet high
does not show the limits of the body. .

The deposit is somewhat loose, friable, and cavernous and consists of manganese
oxides and clayey matter, mainly kaolin and quartz sand, that form bunches and
streaks. The manganese oxides are chiefly psilomelane, with some pyrolusite
and a little wad. The psilomelane forms nodules, concretions, and irregular
streaks in which thin layers of pyrolusite are commonly inclosed. Free crystals
of pyrolusite and films of sooty wad line some of the cavities. In mining about
half the mass is selected for shipment. Samples of two cars yielded, respectively,
41.9 and 44.85 percent of manganese, 8.34 and 9.6 per cent of silica, 3.3 and 3.0t
per cent of iron, and 0.044 and 0.45 percent of phosphorus.

On the Black Jack No. 2 a manganiferous body 30 feet long and 20 feet wide
crops out. It consists of & light, somewhat leathery porous material, chiefly
wad and decomposed country rock. Bunches of good-looking ore, chiefly pyro-
lusite, appear in places. The deposit is cut by an adit level at a depth of 70 feet
and explored 40 feet deeper by a winze. In these workings it ranges from 6
inches to 6 feet in width and lies on a bedding plane in quartzite that strikes
north and dips 45° E. Bunches of good ore are found in places, but most of the
material is like that in the outcrop, which is said to average about 30 per cent of
manganese. A small shipment of ore is reported.

On the Black Jack claim, about a quarter of a mile north of the Black Jack

No. 4, a deposit of manganese oxides is exposed by an inclined shaft 100 feet deep.
This body lies on a bedding plane in quartzite that strikes N. 35° W. and dips
45° NE. It is of tabular form, 2 feet thick at the surface, and rather uniformly

4 feet thick from a depth of 60 feet to the bottom. On one side of t_he shaft the
deposit consists of light, porous leathery manganese oxide like that in the Blaci
Jack No. 2. On the other side it is largely pyrolusite and apparently will yield
ore of good grade. About 500 feet northwest of this working a 50-foot sl'zaft
exposes a few bunches of ore, presumably in the same lode. All the workings
described are dry, and no unoxidized ore was seen. ‘
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Since 1918, at least one of the workings has been extended to the
water table, and the primary manganese ore is reported to resemble
closely that at the Black Rock group. Mr. Morgan reports that a
high-grade vein of galena was found in the lower part of the workings.
Four samples of manganese ore from the Black Jack group were
taken by the Bureau of Mines for metallurgical tests (table 15).

TaBLE 15.—Assay by U. S. Bureau of Mines of metallurgical samgples from
Black Jack (Morgan-Cromar) claims, Tooele and Juab Counties, Utah

Sample ‘Mn 8i0? Fe S Ph Zn
25.7 19.6 6.7 0.3 0.5 1.2
39.3 8.0 4.3 .2 .8 .95
26.5 27.8 4.1 3 .85 .85
23.4 30.4 5.9 2 .5 .60

A. Sample from Black Jack No. 2, inclined shaft.

B. Sample from Black Jack No. 1, collar of inclined shaft.
C. Sample from Black Jack No. 1, adit level.

D. Sample from Black Jack No. 3, inclined shaft.

DEER TRAIL CLAIMS

The two claims of the Deer Trail, or Black Cap, group are on Judd
Creek, in the southeast edge of the Simpson Mountains near the north
edge of sec. 29, T. 10 S., R. 7 W. They are owned by J. T. O’Connor
of Tooele, Utah, and were leased in 1925 to Morgan, McPhail, and -
Huffaker, in 1928 to Orville Olson, in 1942 to N. W. Brown, and in
1944 to C. A. Elkins. The information was given to the writer by
O’Connor in 1946.

The manganese oxides occur in a manner closely resembling that
of the Black Rock group. The ore of the fissures may at places assay
25 percent manganese, 22 percent lead, and a few dollars per ton in
gold. Some copper minerals have been observed in' the vicinity.
The estimated production is given in table 16. )

TABLE 16.—Manganese-ore production, Deer Trail claims, Erickson district, Tooele
< and Juab Counties, Utah

R . .| ore shipped Grade
Year : Shipper (long tons) | (pereent Mn)
1031 | ©. W. Jenkins.______.______. ' - 625 o
1936 Do ... . 125 (6]
1943 [ N. W, Brown...__..._. - 12 .26
Total and aVerage - - .o 1760 25-30

1 Approximate figure.
INDIAN BOY CLAIM

A deposit known as the Indian Boy claim is near the corner of secs.
28, 29, 32, and 33, T. 10 S., R. 8 W., near Six Mile Spring, on the west
slope of the Simpson Mountains, about 2 miles from the Black Rock
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group. The mine was owned in 1918 by William Means and E. C.
Bechtol but was later relocated by its present owner, L. E. Kramer.
It was leased to Adam Cook and to Sammon and Toole in 1918 and
to C. W. Jenkins in 1931. The production is given in table 17.

In 1918 the ore was reported by the owners to be manganese oxide
resembling that of the Black Rock group. The country rock is
quartzite and shale, striking east and dipping 35° N. The manganese
oxides apparently occur in replacement bodies as much as 15 feet
thick. '

TasrLe 17.—Manganese-ore production, Indian Boy claim, Erickson district,
Tooele and Juab Counties, Ulah

: . Ore shipped Grade

Year Shipper (long tons) | (percent Mn)
1930 | L. E. Kramer (through C. W. Jenkins) 60 30-35
1931 | C. W. Jenkins. . ... .. - 275 30-35
1939 | L. E. Kramer... 22 35.4
Do . 32 32.4

1940 B SO 34 29.6
Total and average. .o ou e cecmeecmcec e 423 30-35

UTONIA CLAIM

The Utonia claim is approximately in the W% sec. 26, T. 10 S,
R. 8 W, on the side of Death Canyon south of the Black Rock group.
Pardee (1921, p. 211) reports as follows:

Adits are made at altitudes of 6,400 and 6,800 feet on the Utonia claim.
They explore a lode valuable for silver in which moderate amounts of manganese
are found. Below the oxidized zone, which is 100 feet or more deep, the man-
ganese occurs as rhodonite and rhodochrosite, with which pyrite, galena, and
zinc blende are associated.

MAY FARMER CLAIMS

William B. Means reported to J. T. Pardee in 1918 that he owned

the May Farmer group of six claims in the Simpson Mountains.
Its exact location is not known. It was reported to be on a “blow-
out’’ of manganese oxides and jasper.

QUEEN MARY CLAIMS

The Queen Mary group of claims is reported by its owner, Nephi
Anderson, according to unpublished notes by J. T. Pardee dated 1918,
to cover a “blow-out” of manganiferous material resembling that in
the Black Rock group. It was developed by small pits. The grade
was estimated to be 25 percent manganese and 25 percent silica.

UTAH COUNTY

WILDCAT MINE
The Wildcat mine, owned by Chester and Cloy Steele, of Santaquin,
Utah, is at an altitude of 5,450 feet, on the west slope of the Lake
Mountains about 7 miles southeast of Fairfield. It 1s In the NW}%
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sec. 9, T. 7 S., R. 2 W. The property was examined by the writer
in April 1946. Records of shipments are uncertain; table 18 embodies
the best estimate that could be made.

TABLE 18.—Manganese-ore production, Wildcat mine, Utah County, Utah

Ore shipped Grade

Year ) Shipper Consignee (long tons) | (percent Mn)

1930 | Steele Brothers.__.__._____._.__. Colorado Fuel and Iron Co.; Co- 206 40-50
: lumbia Steel Co.

1931 .| Columbia Steel Co._._.__....____. 100 40-50

1943 Metals Reserve Co...........____. 24 43.5

.................................... 230 45,

The main shaft, at which the road ends, is an irregular 45° incline
about 200 feet deep, bearing N. 70° E. At a depth of about 75 feet
the shaft is deflected toward the south and continues about 60 feet,
as a drift. Twenty feet from the end of the drift are a 30-feet winze
and a 10-foot raise following the bedding. At a depth of 35 feet the
shaft opens to the south into a narrow stope in which the ore was
followed to the surface. Nowhere was the stope more than 15 feet,
from the shaft. Seventy-five feet south of the incline is an open pit,
10 feet deep from which a small amount of ore was recovered, Across,
the first small canyon to the north is a 75-foot adit, where the original
discovery was made. A few small pits, 200 to 500 feet southeast of
the incline, are the only other workings.

The main shaft, the small open pit, and the discovery adit are all
within a single stratigraphic horizon that consists of thin-bedded
fossiliferous shaly limestone with varying amounts of hard crystalline
limestone in beds a few inches to a foot thick. Where they are un-
mineralized the beds are gray in color, but near the workings they are
buff or brown and are softened and shaly in appearance. Bedding
faults are abundant throughout the workings connected with the
incline and probably are the principal factors responsible for the local-
ization of the ore in these beds. Below the ore horizon is a 4-foot
bed of coarsely crystalline fossiliferous limestone that torms the foot-
wall of the ore. It is exposed at several places in the workings and
has undergone considerable solution by ground water, as shown by
its irregular surface and the presence of several water courses. In
the open-cut near the collar of the shaft, sheared shaly limestone
occurs for a distance of approximately 15 feet below the footwall
limestone. A few veinlets of manganese oxide were noted in these
beds, but they have not been explored underground. The fossils
indicate that these rocks are late Paleozoic in age, but more detailed
information is lacking.

The ore occurs as intertwining veinlets and stringers following
bedding, bedding faults, or fractures. Locally, the veinlets widen and
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join to form irregular pockets and masses of ore up to a few feet in
diameter. In several of the small pits, particularly those up the
ridge east-southeast of the incline, the ore occurs along small faults
that strike nearly east and dip almost vertically. In the only place
where it could be observed, the fault had a normal displacement of a
foot or two. Although the presence of such faults in the main work-
ings could not be proved, there is a suggestion that the pipelike body
mined in the stope south of the shaft may have been formed at the
intersection of the thin-bedded limestone with a fault of this type.
The inclined shaft was sunk in waste to a depth of 35 feet, but below
this level the workings were -mostly in ore, although considerable
waste around and between the ore had to be handled.

The ore is hard blue-black cryptomelane that appears as slaggy,
cavernous masses on which stalactitic or botryoidal forms are com-
monly developed. Almost- all the masses are spongy and .contain
large cavities as well as numerous small openings. The larger masses
are entirely free of visible gangue except near the edges, where the
manganese mineral cements the wallrocks, but a considerable quantity
of fine shale became mixed with the product in mining. Consequent-
ly, the grade of the ore shipped in 1943 was only 43.5 percent man-
ganese. The grade of the clean ore should be considerably higher.

There is about 25 tons of altered, sheared limestone on the dump -
that contains 15 percent manganese in the form of fragments of hard
oxide. If water was available nearby, such material could readily
be milled and should yield 400-500 pounds per ton of concentrates
averaging 45 to 50 percent manganese. There is only a little ore
remaining in place underground, but additional ore might possibly be
discovered along the beds to the north or south or in the footwall
of the present workings. It appears unlikely, however, that such
prospecting would be profitable except in periods of unusually ]:ug]l
prices. .

TROTTER MINE

The Trotter, or Long Ridge, mine is in the W4 sec. 9, T. 11 S.,
R. 1 W., on the point and west slope of a ridge that extends nearly
north on the northwest slope of the mountains 6 miles south of Elberta.

Tt is owned by S. D. Trotter, of Provo, Utah. The workings consist
of an area nearly 400 feet long and 250 feet wide that has been stripped

with a bulldozer. Several large open pits have been dug with a
steamshovel in the mineralized area formerly worked by means Of
adits. The mine was examined by the writer n Aprll 1946.

The production is given in table 19. ’

Most of the country rock is Cambrian limestone that strikes north
to northwest and dips up to 45° NE. It is best exposed on the ridge
“south of the highest workings. Farther south the slope of the ridge
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breaks abruptly at a fault, marked by a large mass of quartzite breccia.
The block south of the fault has been shifted east, or upw&rd bring-
ing Ophir shale in contact with the limestone.

TaBLE 19.—Manganese-ore production, Trotter mine, Utah County, Utah

Ore shipped Grade

" Year Shipper | Destination (long tons) | (percent Mn)
1924 | Duncan MecVichie............_. Columbla Steel Cooemmmmrmnnnnee 79 14.3
1935 T SRR U o [+ SO 50 37.95

102 13.67

496 8.8
1927 163 11. 96

890 12.1

Throughout the workings the limestone is sheared and altered, some-
times. entirely ‘“‘sanded.” Most of the manganese appears to be
associated with pebble dikes, jasperoid, or both, and most of the gangue
is quite siliceous. One such zone occurs along a well-defined fault
striking N. 10-20° E. and dipping 75° E., but such faults were
not recognized in more than one pit. Locally, certain beds appear
to have been biecciated and selectively mineralized.

Only a small quantity of ore is visible in place. The best was
found on the crest of the ridge where it was exposed by recent bull-
dozer stripping. It is dense, clinkery pyrolusite containing small
amounts ' of unreplaced altered limestone. This relatively high
grade material was undoubtedly formed by local reconcentration.
Most of the material in sight is high in iron and would average 10
percent manganese or less.

There appears to be little prospect of obtaining significant amounts
of ore from this property.

SPALDING CLAIMS

The Spalding group comprises more than 20 claims, owned by T.
F. Spaulding and J. C. Meiling. They are in a narrow wash about
2 miles northeast of Slate Jack Canyon, on the north slope of Long
Ridge in secs. 9 and 16, T. 11 S., R. 1 W. They were examined
briefly by the writer in April 1946 and by engineers of the U. S. Bureau
of Mines. Manganese oxides occur along several small faults and
bedding zones approximately at the top of the Tintic quartzite.

On the Aeronaut No. 1 claim, a low-grade zone reported to be 12
to 16 inches thick crops out for 40 feet in the bottom of the wash.
A sample of this zone which was taken by the U. S. Bureau of Mines
for metallurgical tests assayed 15.4 percent Mn, 16.0 percent SiQ,,
24.1 percent Fe, 10.3 percent A1,0;, and 0.69 percent P. ’
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QUEEN OF THE WEST CLAIM

Manganiferous iron ore, averaging 5 to 10 percent manganese,
40 to 50 percent iron, and 5 to 10 percent silica, is exposed on this
claim and another adjoining it near the east edge of sec.9, T.118S., R.
1 W. They are in the Long Ridge Mountains, east of the Trotter
mine and the Spalding group. Ownership is divided ; the International
Smelting and Refining Co. holds a half-interest. The property was
leased to S. D. Trotter in 1917-18. This information was reported
to the author in April 1946..

SILVER HILL PROPERTY

The production records of the U. S. Bureau of Mines show that
D. Ewell shipped 33 long tons of ore averaging 17 percent Mn from
Utah County in 1927. The source of this shipment was given as
Silver Hill, but the location of the property is not known.

UTAH AND JUAB COUNTIES

TINTIC DISTRICT

The Tintic district is in the East Tintic Mountains 60 miles south
of Salt Lake City, Utah. The Utah-Juab County line follows the
crest of the range, and consequently the mines of the district are
divided between the two counties. The rocks are Paleozoic quartz-
ite and limestone that have been folded, intricately faulted, and
intruded by Tertiary granitoid rocks. Tertiary lavas cover much
of the area. The district is known principally for its precious- and
base-metal deposits, which are among the richest in the country.

The geology and ore deposits have been described by Lindgren
and Loughlin (1919). Many of the lodes contain traces of man-
ganese, and some of them contain considerable quantities of low-
grade manganese oxides. - Manganese ore has been shipped from at
least eight properties, and the total production from the district
-exceeds 8,000 long tons of ore that averaged 24 to 25 percent musi-
ganese. '

The manganese, like the precious and base metals with which it is

associated, is undoubtedly of hydrothermal origin. 1t is presumed
that the oxides, which have constituted all the production, were

derived from primary manganese minerals, the commonest of which
are thodochrosite and manganiferous calcite or ankerite (Pardee, 1921 ,

p. 207). Nevertheless, thodochrosite apparently was not observed
by either Lindgren and Loughlin or Pardee, nor has it been found

during recent stuclieS,. although skeletal outlines SuggestiVe of thombo-
hedral shape were found, according to a personal communication from
T. S. Lovering, in one specimen from tbhe Oxen manganese mine.

’
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TIP TOP TUNNEL

The so-called “Tip Top tunnel,” in the center of the N}%N sec. 9,
T. 10 S., R. 2 W., is a 250-foot adit driven into the south wall of
Homansville Canyon 150 to 200 feet above Utah State Highway 6
and 90 feet below the crest of the ridge. The property was visited by
the writer in April 1946. It is owned by the Chief Consolidated
Mining Co. and, as indicated by the record of shipments, has been
leased to a number of operators since 1916. According to Pardee
(1921, p. 207), “it was run prior to 1917 to develop a silver lode and
incidentally disclosed a deposit of manganese.” The raise from the
adit now opens into an open pit on the crest of the ridge. This pit is
at least 60 by 30 feet in size and has been worked to a depth of 30 feet
before narrowing to form a stope which connects with the under-
ground workings. Several smaller pits have been dug along the ridge
west and southwest of the large pit.

The recorded production is given in table 20.

TaBLE 20.—Manganese-ore production, Tip Top tunnel, Tintic district, Utah and
Juab Counties, Utah

; Ore shipped | Grade (per-
Year Shipper : (long tons) | cent Mn)
1916 | Chief Consolidated Mining CO_..._ oo ool 147 40-44
1917 | Thomas L. McCarthy...__ . 714 35+
D _____________ - 36 10-35

- 664 40
1929 | Chief Consolidated Mining Ci - 1,818 21.48
1930 { C. W. Jenkins for unknown shipper. - 338 20-25
1931 0 o 157 125
1940 | Steele Brothers and assoCiates. ..o« oo oo 1,373 24.07
Total and average. - . iccimamaeas 5,247 25-30

1 Assumed.

The occurrence and ore are described by Pardee (1921, p. 208) as
follows:.

The country rock is the Ordovician Opohonga limestc}ne, described: by Lough-
lin, which occupies a small area along the south side of Homansville Canyon. On
weathered surfaces it shows a striped or mottled appearance caused by alternating
thin layers of clayey material and relatively pure carbonate. Fresh exposures are
uniformly light gray. Small streaks and bunches of manganese oxides crop out
here and there along the ridge above the adit, in a belt 10 to 40 feet wide and 500
feet or more long. As shown by the workings, some of these streaks are offshoots
from the body that is being mined.

The deposit explored by the adit is an irregular pod or pipelike body at least
90 feet long and from 3 to 40 feet in diameter. It pitches about 45° S., and so far
as the adit shows does not extend below the roof of the adit. It reaches the
surface as one or more small veins that crop out near the middle of the manga-
niferous belt mentioned. The ore is cavernous, rather loose and friable in places,
and made up chiefly of nodules and streaks of manganese oxides, with soft clayey
material partly filling the spaces between. The oxides are intimately mixed,
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and so far as can be determined psilomelane is the most abundant. Commeonly
the smaller cavities are filled with wad or lined with free crystals of pyrolusite.
The clayey material consists chiefly of kaolin and quartz, with small amounts of
iron oxides. -

The quantity and grade of ore remaining have not been carefully
studied. Nevertheless, it appears probable that there is considerable
ore left in smaller extensions of the body already mined, especially to
the west. This material may be somewhat more expensive to mine,
however, and owing to dilution may be somewhat lower in grade.

Concerning the origin of the deposit, Pardee (1921, p. 208) con-

cludes:

The general features of the deposit, particularly its form and structure, indicate
that it was formed by replacement of the limestone along fractures and bedding
planes. The parent manganese mineral was probably rhodochrosite or a mixed
carbonate, the oxidation of which would be accompanied by a shrinkage in
volume sufficient to produce the cavernous texture of the ore. Presumably the
manganese, like the silver and other metals of the district, was brought to place
by ascending solutions whose source was some deep-seated rock.

OXEN MINE

The Oxen mine is on the ridge south of Homansville Canyon,
about a quarter of a mile east of the Tip Top tunnel in the NW¥
sec. 9, T. 10 S.,, R. 2 W. It can be reached by a road that leaves
Highway 6 just east of the Chief Consolidated pump house. It was
operated in 1944 by the Steele Brothers, who shipped 25.55 long tons.
averaging 36.5 percent manganese to the Metals Reserve Co. and
749 long tons averaging 22.7 percent manganese to the Geneva Steel
Co. The property was visited by the writer in April 1946.

The workings consist of a crescent-shaped open-cut, 175 feet long
by 50 feet wide, in which there are small underhand stopes. The
decpest of these stopes extends about 35 feet below the surface of the
ground. The country rock is the Ordovician Opohonga limestone,
which strikes northeast and dips 25° NW. The ore is formed by

replacement of the Opohonga limestone along bedding planes, joints, .

and fractures and along several faults. The largest of these faults is
exposed in the northwest end of the pit, where it has been followed by

a shallow inclined shaft started in the bottom of the pit. In this
incline, the fault strikes northwest and dips about 50° SW. The

limestone adjoining the fault is sheared and altered, and that in the
footwall has been dragged to a mearly vertical attitude. The fault
zone itself is 1 to 3 feet wide and is filled with & mixture of manganese
“oxides and gangue that probably averages about 55 porcent mang.-
nese. Lower-grade material was present adjomlng the ‘fﬂ,lﬂb and
formed the material mined from most of the pit.
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The ore in the east limb of the pit may have been localized by
another fault, but this fault appears to be considerably smaller than
the first. Most of the ore was stoped from a single bed 4 to 5 feet
thick, which was locally replaced by manganese oxides, mostly
pyrolusite. There appears to have been relatively little high-grade
ore, and most of the material left is a stockwork of manganese oxide
veinlets surrounding fragments of altered limestone. '

"All the ore in the west end of the pit has not been mined, but the
amount remaining is difficult to ascertain from present development.

TINTIC STANDARD MINE

The Tintic Standard, in secs. 15 and 16, T. 10 S., R. 2 W, is one
of the principal mines of the Dividend area on the east slope of the
East Tintic Mountains. It has been extensively developed for
precious and base metals, and the manganese oxides exposed were
encountered during the course of these operations. The following
data were obtained by engineers of the U. S. Bureau of Mines and by
Ralph J. Roberts in 1941.

Most of the ore is reported to be in fault zones that strike N 30°-
40° W. and dip steeply to the southwest. The manganese oxides
replace limestone beds in the Ophir formation near its contact with

the Tintic quartzite. Primary manganese minerals have not been
- found associated with any of the deposits, but rhodochrosite is
reported to occur in small quantities at greater depth.

Bodies of manganiferous ore were exposed on the 900-foot and 1,100-
foot levels, and another occurrence is reported on the now-inaccessible
600-foot level. Two bodies were cut on the 900-foot level, one 600
feet north of the main shaft in the 903AS sill, the other east from the
shaft in the 903A2 crosscut. "Each of these bodies has been developed
sufficiently to indicate that it contains a few thousand tons of ore.
In a drift off the 1104B8 raise, manganese oxides were exposed for a
distance of 40 feet and were at least 14 feet high and 5 feet wide; the
walls were not exposed. Another exposure is reported on the sixth
floor of the 1103B workings.

The grade of these bodies is best indicated by samples taken by the
U. S. Bureau of Mines for metallurgical testing (table 21).

TaBLe 21.—Assay by U. 8. Bureau of Mines of metallurgical samples from Tintic
Standard mine, Tintic district, Utah and Juab Counties, Utah

Sample Mn Si02 Fe Pb ) Zn
A e 27.5 11.0 21.0 © 0.0 2.85
Bl 25.3 32.8 9.9 .0 .60
. 13.5 7.0 37.5 .5 1.25

A. Sample from 903A8 sill.
B. Sample from 903A2 crosscut, eighth floor.
C. Sample from 1103B workings, sixth fioor.

»

7
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FIELDS CLAIMS

The Fields group consists of five claims: the Graphite Nos. 1 and 2,
Franklin, Lexington, and Hermione, owned by Carl Fields, Robert.
Fields, Jim Bent, and Sam Gardner of Eureka, Utah. The property
is in the SWJ sec. 36, T. 9 S., R. 3 W., at an altitude of about 7,200
feet on the north slope of Fremont Canyon, about a mile N. 23%° W.
of Packard Peak. It was examined by the writer in April 1946. The
road to the property from the end of Church Street in Eureka would
require a small amount of repair to be passable. Although about 25
tons of ore was stockpiled in 1940, none has been shipped. ‘

The ore occurs in and adjacent to a mass of jasperoid breccia that
appears to strike N. 50°-60° W. and dip 40°-50° NE. The jasperoid
is heavily stained and cemented by pyrolusite and iron oxides, but the:
best ore appears to be formed by replacement of a sheared zone on the:
footwall of the jasperoid. The country rock is thin-bedded limestone:
that, according to Lindgren and Loughlin (1919), is near the top of
the Bluebell dolomite. The jasperoid crops out for 200 feet or so up:
the ridge to the northwest, and there is sufficient stain and float to-
suggest that the manganese mineralization may continue in this
direction. Other large outcrops of jasperoid extend down the ridge
to the southeast, but no manganese was observed below the road.

The ore is soft pyrolusite, probably containing considerable clay
and sheared limestone as well as jasperoid. The part of the ore in
the jasperoid will inevitably be high in silica and difficult to hand-sort,.
but the ore below it in the sheared zone should be directly minable.
A 2-ton sample of the ore piled on the dump and in the chute taken.
by the Bureau of Mines for metallurgical tests assayed 22.2 percent
Mn, 19.6 percent SiO,, 16.0 percent CaO, 2.1 percent Fe, 6.1 percent.
Al,O3, and 0.2 percent Zn.

- This material was probably fairly representative of the product.
obtainable by simple selective mining. Ore was encountered in one-
small pit to the north of the main pit, suggesting the possibility that.

the hanging wall of the jasperoid may also be mineralized.

BLACK JACK (EMPIRE) MINE

The Black J ack, or Empire, mine is in the center of the W sec. 30,.
T. 10 S, R. 2 W., about 1,600 feet south-southeast of the town of
Mammoth. It was formerly owned by the Knight Investment C.‘o.,
but is now the property of the International Smelting and Refining
Co. The principal workings are a 1,400-foot shaft, with more than
a mile of drifts and crosscuts, and a 2,100-foot adit. All these work-
ings were driven before 1914 in search of precious and base metals.
and, so far as known, yielded no manganese. The property was.
visited briefly by the writer in April 1946.
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Four hundred feet south of the Black Jack shaft, at an altitude of
6,900 feet, is an open-cut 120 feet long, 50 feet wide, and 50 feet
deep that extends into the hill from the road. This working is on an
outcrop of manganiferous iron ore in a highly altered and silicified
zone at the contact of the Ordovician Opohonga limestone with a
narrow tongue of monzonite. The mineralized area is irregular but
appears to be elongate in a north-south direction and to dip steeply
to the west. The material exposed consists of crusts, coatings, and
spongy masses of limonite and waddy pyrolusite in altered limestone
and clay. The average manganese content probably does not exceed
15 percent.

What appears to be the same zone of mineralization was encountered
100 feet below the open pit in an adit known as the “Iron tunnel.”
The portal of this adit is 300 feet southwest of the open-cut. The
adit was driven 369 feet N. 70° E. and passed through a manganiferous
zone 35 feet wide at a distance of 288 feet from the portal. This
zone was explored for 80 feet along the strike to the north and 50
to 75 feet up the dip. The grade of the material is probably about
15 percent manganese. ‘

A 2-ton sample of the ore zone encountered in the Iron tunnel
taken by the Bureau of Mines for metallurgical tests assayed 19.27
percent Mn, 17.8 percent SiO,, 10.5 percent Fe, 17.5 percent Al,Os,
0.15 percent Zn, no Ba, and 0.136 percent P.

The material was found to be upsuitable for concentration by ore-
dressing methods. However, it could be used directly in the blast.
furnace if material of better grade were not available.

WHITE CLOUD CLAIM

The White Cloud is a patented claim, owned by C. W. Jenkins,.
of Los Angeles, Calif., along the creek just south of Sunrise Moun-
tain in the NW4NWY sec. 20, T. 11 S., R. 2 W. It was examined
by the writer in April 1946. One adit begins at the level of the creek
and extends into the hill to the south. The other adit begins about
25 feet above the creek bed and extends north; it is caved at the
portal. Jenkins is reported to have shipped about 150 tons of ore
from this property in 1931, but it was mixed with ore from other
properties and the tonnage and grade are uncertain. '

The two adits follow a vein that strikes N. 15° E. and dips 70°
NW. The country rock is latite of Tertiary age. The vein material
is coarsely crystalline quartz showing comb structure and contain-
ing numerous drusy cavities. These openings are partly filled or
encrusted with manganese and iron oxides. Fine sooty pyrolusite
is the only manganese mineral recognized. Most of the pyrolusite
is so intimately intergrown with the quartz that hand sorting would
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be difficult and the product would inevitably be high in silica. - The
average grade of the vein exposed is probably less than 10 percent
manganese. A small quantity of ore averaging 30 percent man-
ganese could be obtained by selective mining and sorting.

BLACK JACK (WINBERG) PROPERTY

The Black Jack, or Winberg, property is in the NW sec. 20, T.
11 S, R. 2 W. It is owned by A. W. Winberg, B. T. Cannon, and
John S. Lemmon and consists of at least four claims, two. of them
lying to the south of the White Cloud mine. Development is con-
fined to those claims over the ridge south of the White Cloud. The
property was examined by the writer in 1946.

The recorded production is given in table 22.

TaBLE 22.—Manganese-ore production, Black Jack (Winberg) property, Tintic
district, Utah and Juab Counties, Utah

Year Shipper Destination %roeusghéggg)d (peg;g‘ti%/[n)

1929 | Thomas E, Chatwin._.__..____. Columbia. Steel Cooommmmaaool S 47 35.2
DO ] et A0 41 37

1930 ) 0 7 U (R s L 318 35.2

Total and average. .« | oo imcccecmcceiann 406 ] .35.3

The vein, which appears to be the same as that worked in the
White Cloud, is exposed in open pits and trenches for a distance of
200 feet. A shaft originally extended to a depth of 50 feet, and the

vein, which strikes N. 10° E. and dips 60° W., was stoped for short
distances both to the north and to the south. The wall rocks are

latite of Tertiary age. The vein matter is coarse drusy quartz, like
that in the White Cloud, coated and filled with manganese and iron

oxides. The manganese mineral pyrolusite forms mammillary crusts
and coatings or dense masses.
There is nothing to indicate whether or not all the ore was mined out.

IRON BLOSSOM MINE

Manganese oxides were identified underground and on the dumps
of the Iron Blossom mine in the W sec. 29, T. 10 S., R. 2 W, by

Lindgren and Loughlin (1919).

IRON KING MINE

Manganese oxides occur in the Iron King mine, which is the prop-

erty of the Eureka Consolidated Mining Co., in the center of sec. 21,
T.10 S., R. 2 W. The adit of the Iron King follows a fault that
strikes east and dips 70° S. in the Bluebell dolomite. The mineralized
zone 1s 5 to 12 feet wide and is filled with clay and gouge containing
pods and bands of iron-manganese oxides. The manganese content,
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however, is commonly less than 5 percent, and the material does not
appear to constitute a commercial source of manganese The prop-
erty was examined briefly by Ralph J. Roberts in 1941.

APEX STANDARD CLAIMS

The Apex Standard claims are in the EYNWY sec. 22, T. 10 S.,

" R.2 W. They are the property of the Chief Consolidated Mining-

Co. and were leased in 1930 to C. W. Jenkins. About 10 carloads of
ore containing 11 to 12 percent manganese are reported to have been

‘shipped; however, these shipments were not identified in the records

of producmon for that year and were probably mixed with ore from
other mines.
NORTH TINTIC CLAIMS

The North Tintic group of claims, a property of the North Tintic
Mining and Milling Co., is in the center of sec. 4, T. 10 S.,, R. 2 W,
half a mile north of the Tip Top tunnel in Homansville Canyon. A
foot of fair manganese oxide ore was visible in a 75-foot adit. There:
were also several jaspery outcrops and sufficient float to encourage:
the search for bodies of commercial size. None of sufficient size and
grade to be minable was visible in 1918, according to unpublished
notes by J. T. Pardee.

WASATCH COUNTY

GREY HAWK PROPERTY

The Grey Hawk property is at an altitude of 10,000 feet on the
southwest side of the Uinta Mountains. It is reported by engineers.
of the U. S. Bureau of Mines to be in sec. 23, T. 1 N., R. 11 W. (Uinta. °
special meridian), near the.road to Wolf Creek, about 4 miles north-
east of the Lake Creek ranger station. The owners are Fred and
Charles Haun and Hy and Verald Lamb.

The ore is reported to be concentrated along a brecciated zone in
red sandstone. Two samples taken by the U. S. Bureau of Mines
assayed 6.5 and 9.0 percent manganese. A 2-ton sample taken by
the U. S: Bureau of Mines for metallurgical testing contained 5.5
percent Mn, 0.6 percent Fe, 73.4 percent SiO;, 2.8 percent Al,O3;, and

:1.65 percent Ba.

It was found that a “combined flotation and tabling treatment re-

" covered 61.6 percent of the manganese in a product that, when

sintered, assayed plus 40 percent manganese.” The sinter contained
10.5 percent barium, according to unpublished reports in the files
of the U. S. Bureau of Mines. : . )

EAST STAR NO. 1 PROPERTY

Arthur Warr and Charles H. Kilken are the owners of & manganese
property known as the East Star No. 1, located in sec. 13, T. 2 S.,
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R. 11 W. (Uinta special meridian). Manganese oxides are reported
to occur in loose conglomerate in a forested area of poor exposures.
‘Two samples were taken by engineers of the U. S. Bureau of Mines:
‘they assayed 4.0 and 10.6 percent manganese.

WASHINGTON COUNTY
BLACK BEAUTY NO. 1 CLAIM

The Black Beauty No. 1 claim is in the NE4SWY sec. 32, T. 40 S.,
R. 17 W, a quarter of a mile northwest of the Santa Clara River and
-about 1% miles west of the town of Gunlock. It is owned by J. P.
Vernon, Orvil Levitt, and Arthur Nickey, of Gunlock. The property
was examined by W. H. Myers in 1941 and by the writer in May 1946.

Manganese oxides were found scattered on the surface of the ground
in several gullies on the east side of a small wash that joins the Santa
‘Clara River from the north, just east of Manganese Wash. This wash
follows approximately the contact between the Navajo sandstone
(Baker, Dane, and Reeside, 1936, pp. 21-23), which crops out to the
‘south and west, and the Carmel formation, which contains the
-manganese oxides and crops out to the northeast. The Navajo sand-
‘stone strikes nearly east and dips 20° S., and the Carmel formation
‘strikes 30° N. and dips flatly to the northeast.

The lower 200 feet of the Carmel formation consists of red and white
-silty clay and shale, containing several beds and lenses of gypsum:.

The manganese-bearing lenses occur at a horizon about 50 feet above
‘the base of the formation and are found discontinuously along the
‘strike for a distance of several hundred feet. About 20 feet above the
‘manganiferous zone is a fairly continuous bed of gypsum 5 to 10 feet
‘thick.

The manganese oxides occur as lenticular masses up to 5 inches
“thick, intimately associated with pinkish celestite. Only one speci-
‘men was studied, so that it is not known whether celestite occurs in
all the manganiferous lenses. Many of the manganiferous fragments
on the surface are thoroughly coated with oxides and from both appear-
.ance and weight were thought to be solid ore. However, freshly

broken surfaces show that the material consists of many bands of
pinkish-brown celestite 4 to 1 inch thick separated by bands ¥4s: to ¥4

inch thick of manganese oxide mixed with a little celestite. The grade
of carefully selected ore probably would not exceed 35 percent man-

ganese, owing to the large amounts of material other than manganese
oxide. MOI’GOV&I‘, the lenticular and discontinuous nature of the out-

crops suggests that the quantity of manganese present 19 I‘élﬁ,thel

small.
The origin of the manganese is not readily apparent. Its occurrence

for some distance at a limited horizon, however, and the lack of cross-
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cutting relationships or structural control suggest that the manganese
is syngenetic and was deposited with the enclosing beds.

WALLACE CLAIMS

The Wallace group of 18 claims is on the west slope of Upper Smith
Mesa, 9 miles by airline northeast of Toquerville, Utah. It is owned
by Kate and H. M. Wallace, of Toquerville, and was leased in 1941 to
H. E. Grant, of Salt Lake City. The property was examined by
engineers of the U. S. Bureau of Mines. The manganese occurs as
high-grade nodules scattered through the talus from the mountain.
Only one pit exposes manganese in place.

The ore occurs in the thin-bedded, varicolored shale of the Chinle
formation, and the float is usually high in grade, often assaying 50
percent or more manganese. There has been no production, and the
showings do not suggest that a large quantity of ore is present. The
following assay, made by the U. S. Bureau of Mines, is reported to be
typical: 49.95 percent Mn, 1.0 percent Zn, 0.2 percent S, 1.04 percent
Fe, 4.8 percent SiO;, 0.04 percent P,0;, and 1.26 percent Al,Os.

WEBER COUNTY
PAYDAY CLAIMS

The Payday group of 13 claims is on the point of the ridge just east
of the junction of Causey Creek and the south fork of the Ogden River,
13 miles northeast of Huntsville. It is in the SE¥NEY sec. 34, T. 4
N., R. 3 E. The property was originally operated by the Shamrock
Mlmng Co. in 1917 and 1918 and at that time was known as the
Shamrock mine. Carl Slater, of Ogden, reports that about 100 tons
of ore was shipped to a paint company in Ogden in 1918. The claims
were later relocated by Vernon Taylor, George Higley, and associates,
but the only shipments were made in the fall of 1944 by H. DeWitt
Trotter. The amount and grade of the ore shipped are unknown.
The property was examined by the writer in April 1948.

The best exposures are in an open pit 40 feet across and 25 feet deep
on the nose of the sharp ridge. This pit exposes the contact of
Cambrian limestone and the overlying Almy formation of early Eocene
age. The limestone bedrock strikes 45° N.-50° E. and dips 30°-40°
NW. Its upper surface is highly irregular in detail, showing sharp
pinnacles and deep solution channels, but from a distance it appears
to be a fairly smooth surface dipping a few degrees to the west. The
Almy conglomerate consists of rounded boulders an inch to 2 feet in
diameter loosely cemented by sand, gravel, and a little clay. Some of
the boulders have been fractured, but there is no indication that the
fractures affect the bedrock, and the movement is probably the result
of local solution and slumpmg The geology of the area surroundlng
the deposit has been described by Eardley (1944).
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The manganese oxides occur as cement between the boulders of the
conglomerate and as irregular concretionary masses in a few clayey
zones. These masses are quite striking in appearance, for they consist
of irregular slaggy cores of dense blue-black psilomelane around and
within which there is a layer of shiny black crystalline pyrolusite ter-
minating in tabular crystals. Much of the cementing manganese
oxide is friable and separates readily from the conglomerate. A 2-ton
sample of the better-grade material from the walls of the pit was taken
by the Bureau of Mines for metallurgical tests. It contained 39.5
percent Mn, 17.2 percent SiO,, 0.30 percent Fe, 0.14 percent P, and
6.1 percent Ba. .

Several other pits were dug a short distance up the ridge to the
northeast and along the contact as much as half a mile to the northeast.
Most of these pits have caved so as to obscure the ore in place, but
material on the dumps suggests that the ore encountered was similar
to that already described, although not so high in grade. Mr. Taylor
reports that manganese oxides occur also in the base of the con-
glomerate across Causey Creek to the west and across Ogden River to
the south and southwest.

Although a small quantity of waddy manganese oxide was observed
along bedding planes and fractures of the limestone beneath the con-
glomerate, there is no evidence of major fractures in the bedrock, and
nowhere has ore been exposed more than a few feet below the contact.
An adit which was started in the limestone a short distance below the
main open pit is reported to be almost barren. Although there is
nothing to- indicate the origin of the deposit, it seems likely that the
manganese minerals were deposited by ground water moving through
the conglomerate above the limestone contact.
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