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MANGANESE DEPOSITS IN THE LITTLE FLORIDA MOUNTAINS,

LUNA COUNTY, NEW MEXICO

A PRELIMINARY REPORT

By S. G. Lasky

ABSTRACT

Manganese deposits in the Little Florida Mountains, near
Deming, Luna County, in southwestern New Mexico, 1lie along
fault fissures that cut fanglomerates derived from underlying
deformed Miocene (%) volcanic rocks. The ore minerals include
manganlite, psilomelane, pyrolusite, and wad, which were de-
rived from original mangasniferous calclte, largely black cal=-
cite. The ore 1is difficult to concentrate.

Up to 1939 the district had produced about 16,600 tons,
largely concentrates, which averaged about 46 percent of manga-
nese, 3.5 percent of iron, 5.5 percent of silica, and 0.02 or
0.03 percent of phosphorus. This is about two-thirds of the
total production of manganese ore of metallurgical grade from
New Mexico, and nearly all of it.came from one mine. Explora-
tion to May 1939 had resulted in the blocking out of about
75,000 tons of crude ore, from which 15,000 to 25,000 tons of
concentrates can be derived. It 1s estimated that the dis-
trict 1s capable of producing 150,000 to 250,000 tons of con-
centrates containing 40 percent or more of manganese.

INTRODUCTION
The manganese deposits in the Little Florida Mountalns are
interesting for two reasons: (1) Though actual production has
been small, the deposits hed ylelded about two-thlirds of the
manganese ore of metallurgical grade mined in New Mexico up
to 1939; (2) these deposits constitute one of the best and
deepest explored examples of a type widespread in the Ter-

tiary volcanic region of the Southwest.
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66 STRATEGIC MINERALS INVESTIGATIONS, 1940

The Little Florida Mountains form a small desert range
10 miles southeast of Deming, Luna County, in southwestern
New Mexico. (See fig. 4.) The southern transcontinental high-
way, U. S. 80, lies less than a mile north of the range, and

Figure 4.—-Index map of New Mexico showing location
of Little Florida Mountains .

numerous roads extend from it into the mineralized area. (See

pl. 9.) Deming i1tself, and Carne and Mlesse sidings, 6 to 8
miles north of the mines and on the main 1line of the Southern

Pacific Rallroad, have been used as shipping points.
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The first recorded claims on the manganese deposlts were
located in September 1918, and these became the nucleus of
what now constitutes the property of the Manganese Valley mine.
(See pl. 9.) A 1little ore was shipped from these claims in
1918 and 1920. In 1923 E. H. West,of Deming, leased the
property and shortly thereafter erected a mill. The ore was
treated by hand-sorting, screenihg, and Jigging, but on the
whole the milling opérations were unsuccessful because of
the difficulty of concentrating the ore by gravity methods.
West suspended operations in 1931, and, except for assessment
work, the mine remained idle until 1937. Four miners and a
foreman were at work in the spring of 1939. To the beginning
of 1939 the Manganese Valley mine had produced about 16,006
tons of hand-sorted ore and conéentrates, which constitutes
about 95 percent of the total production from the district.l
The table below gives a partial record of shipments from the

mine.

1/ Annual volumes of Mineral Resources of the United States.
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UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY
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BULLETIN 922 PLATE 9
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MINING CLAIMS

Spar group. Mineral Survey No. 1930
1. Spar No. 5
2. Spar No. 4
3. Spar No. 3
4, Spar No. 2
5. Spar
6. Spar No. 1

Manganese Valley group. Mineral Survey No. 2031

. Manganese Valley 25. Manganese Valley No. 3
- Manganese Valley No. 13  26. Manganese Valley No. 1
. Manganese Valley No.
. Manganese Valley No.
. Manganese Valley No.
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MANGANESE IN LITTLE FLORIDA MOUNTAINS, N. MEX. - 59

The Little Florida Mountains were surveyed by the Geolog-
ical Survey in the spring of 1939, under funds allotted by the
Federal Emergency Administration of ?ublic Works for the in-
vestigation of deposits containing minerals of strateglc im-
portance. J. L. Houghland and E. A. Stone, of the Manganese
Valley mine, contributed much valuable information, and C. F.
Schaber, at one time in charge of operatlons at the tuna mine,

furnished some data on conditions below water level at that -

Basalt
locally RT o

1500 FEET
—1

Figure 5.,--Sketch showing common stratigraphic relations of
rocks of Little Florida Mountains, N. Mex.
mine. Mlke Quarrel, foreman at both mines, assisted whole=-
heartedly wherever possible, and E. B. Killion, owner of the

Killion workings, was helpful in many ways.

GEOLOGY
For the purpose of this report, the rocks of the Little
Florida Mountains may be separated into two main groups, whose
distribution 1s shown on plate 9. The oldest exposed rocks
consist of a series of interbedded flows, tuffs, and breccilas

(see fig. 5) of Miocene (%) age, about 3,000 feet thick, in
237085 0—40——2



60 STRATEGIC MINERALS INVESTIGATIONS, 1940

which the several members are separated from one another by
erosional unconformitles. Dikes and plugs of felsite that
mey have been the feeders for some of the flows cut these
rocks.

An extensive massive deposit composed largely of felsite
fragments from the Miocene (?)'volcanics rests upon the vol-
canic rocks with an angular unconformity. The deposit appears
to be primarily of sedimentary origin and is the host-rock
for the manganese deposits. At'least 1,000 feet of this for=-
mation seems to be present. Large parts'of it are composed
of rounded to angular fragments; ranging from boulders as much
as 4 feet in diameter down to the finest dust, that are both
rudely assorted and rudely layered. There 1s no sorting with-
in the individual layers and no orientation of the pebbles,
and ‘the material seems to be a typical fanglomerate, similar
in structure to material in the alluvial fans that flank the
present mountains. Were 1t not for the tilted attitude of the
layers, there would be difficulty in places of differentiating
them from the valley fill that surrounds the range. In
another large part of the formation the fragments are all an=-
gular and are cemented with what appears to be fine-gralned
sandstone or grit, which generally is only abundant enough to
f111 interstices between the fragments. Vague bedding 1s
common in this part of the formation, but only here and there
i1s 1t sufficiently distinct to permit good measurements of
attitude. 8Still other parts of the formation consist of an
aggregate of angular fragments that resembles volcanic breccia,
The different facles locally are interbedded with one another,
and locally each contains well-bedded layers of sandstone.

The formation as a whole 13 well-indurated and 1s generally
dark red-brown. At one place in the southern'paft of the
range some basalt lies between this formation and the under-

lying volcanic rockse
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Except principally for a few folds in the Miocene (?%)
volcanics, all the formations dip eastward. (See pl. 9.)

Numerous faults cut the formations. A few strike north-
east or northwest, but the general trend 1s northward. Many
of them are grouped in the north and east-central parts of
the range, and the fault zones now contain manganese deposits.
The maximum stratigraphic throw recognizable i1s 200 feet. In
these zones the footwalls of some veln filssures show many
steeply pltching grooves, as much as 3 feet across and a foot
or more deep, that suggest movement nearly parallel to the
dips of the fissures. Several périods of movement can be
recognized from the vein structure, the latest movement being

older than the manganese deposits.

MANGANESE DEPOSITS

Essentially all the veins crop out in the fanglomerate
(see pl. 9), and all the mine workings are in it. (See pls.
10 and 11.) Typlcally, each vein has an almost perfect foot-
wall, slickensided and grooved and composed of slilicifled
fault breccia (jasperold) presumably formed by the first open-
ing of the vein fissures. (See fig. 6.) Where the vein 1s
composed of several members or strands, each may have a similar
footwall. At many places the jasperold forms a low cropping,
2 feet or less high, so that 1t 1s possible to trace veins
that ;n the whole have inconsplicuous outcrops. Where this
kind of cropping 1s absent or where the fanglomerate 1s as
resistant to weathering as the jasperoid, the velns are best
traceable by means of a low jasperoid scarp, locally manganese-
stained or slickenslidea; elsewhere 1t 1s locally possible to
trace them by means of meager float or by low inconspicuous
hollows.

The ore conslsts of manganite, psilomelane; pyrolusite,

and wad that (1) fill cracks in a shattered hangling wall
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(see fig. 6), (2) replace an abundant post-jasperoid but pre-
mineral gouge and breccia, and (3) replace the finer-grained
part of the fanglomerate wallrock, as well as some of the

coarse fragmenta. The cracks in the shattered hanginngall

Figure 6.--View of Manganese Valley vein near portal of south drift of up-
per level., Shows typical well-developed footwall, usual band of post-
manganese gouge and breccia above it, and stringers of manganese oxides
cutting shattered hanging wall., a, Jasperoid footwall; b, post-manganese
gouge and breccia; ¢, shattered fanglomerate; d, veinlets of manganese
oxides; e, rubble; f, stope opening, From a photograph,

are commonly filled with crystalline manganite, which in the
aggregate, may constitute as much as a third of the ore miner-

als. Much of the ore for which the term "pudding ore" 1s used

consists of fragments of rock, each commonly with a crust of



o
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hard psilomelane and each partly replaced by manganese oxlde,
in a matrix of soft clayey materlal composed largely of wad
and pyrolusite. (See figs. 7 and 8.) A noteworthy amount of

this material 1s a brown wad having an amazingly low specific

O

10 Inches
-l

Figure 7.--"Pudding ore" in Luna mine showing rock fragments in matrix of

mangenese oxides., a, Rock fragment; b, manganese oxides. From a photo-
graph,

gravity. The miners estimate that a ton of "pudding ore" con-
tains 14 to 18 cubic feet. The "pudding ore"™ seems to indi-
cate in part replacement of earlier gouge and breccia and in

part replacement of fanglomerate wallrock. It has been the
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experience in the district that efficient concentration of this
ore by gravity methods 1s difficult, largely because so much of
1t 1s soft and clayey and readily forms slimes. Plates 10 and

11 show the general distribution of the "pudding ore" along

Figure 8.~--Polished specimen of "pudding ore." Shows coating of psilome-
lane and nature of core of fragments, a, Fragments of fault breccia or
fanglomerate; b, finely divided rock matter partly impregnated with man-
ganese oxides; ¢, crystals of barite; d, banded psilomelane. From a
photograph. ’

the two principal veins éxplored. Here and there the manga-

- nese oxldes are accompanied by some botryoldal hematite, which
locally is so abundant as to reduce the value of the ore.
Barite 1s widely distributed in small amounts, particularly
in the pre-ore gouge and breccia. At places it is moderately

abundant, but at no place where it 1s abundant i1s it so inti-
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mately assoclated with the manganese oxldes as to lower the
value of the ore. Black calcite and-some associated white
calcite--all mangenese- and iron-bearing-e-are present here

and there. Some has been partly leached, leaving a residue of
manganese and iron oxides, and some 1s partly replaced by
manganese oxides. Though some of the calcite, both white and
black, 1is later than the bulk of the manganese oxldes, some of
it, such as that shown in figure 9, 1s earlier and represents
the original vein filling from which thé oxides were derived.
The distribution of calcite along the productive veins suggests
that the present shoots of oxides occupy roughly the positions
of the original calcite shoots. No sulphlides have been recog-
nized.

As exposed at the two mines where considerable work has
been done, the ore forms definlte shoots that pitch roughly
parallel to the deép grooves along the footwall and thus pre-
sumably parallel to the direction of movement along the fis-
sure. (See pls. 10 and 11.) Layers of post-ore gouge and
breccia are conspicuous and commonly lie along the footwall of '
the veln, between the ore and the jasperold footwail. Locally
this gouge and breccia contain enough fragments of ore to be
minable. At the Manganese Valley mine (see pl. 10) the layers
of post-ore gouge and breccia appear to coincide with the
pdsition of the ore shoots, as though the fault flssures are
long-established zones of wéakness. Such features are likely
to constitute a district habit and may be expected in other
veins of the district.

Some idea of the size, continuity, and distribution of
the ore shoots may be inferred from plates 10 and 1l. None of
the shoots has yet been completely explored, but at least some

are large enough to yield 60,000 tons or more of crude ore.
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| 0 | "~ 2linches
]

Figure 9,--Polished specimen of vein matter showing intergrowth of quartz
and calcite, a, Quartz; b, lamellar black calcite; ¢, coarsely crystal-
line black calcite; 4, late white calcite, From a photograph.
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The average mangsnese content of the two principal veins is

estimated at 15 to 20 percent. The averaée~éilica content may

be inferred from the table on page 58. E. A. Stone,g/ of the

Ménganese Valley mine, reparts thét the materlal shipped con-

tained 1.2 to 12.6 percent of iron and 0.0; to 0.05 pércent of
“ phosphorus. Minute amounts of copper, lead, and zinc, as well
as several ounces of silver to the ton, are commonly present.

The Prench Battery Co. é/ reported that materlal sent to them

by E. H. West for testing contained an average of 0.03 percent

of arsenic.

RESERVES

As the Luna and Manganese Valley mines are the only ones
that have been explored to any appreciable degree, estimates
of proved.and probable reserves must be largely estimates of
the reserves at these two mines. AQ explored to May 1939, the
Luna and Manganese Valley mines have’ reserves estimated at
about 75,000 tons of crude ore. This amount represents between
15,000 and 25,000 tons of concentrate containing 40 percent or
more of manganese, the tonnage and grade of the concentrate
depending upon the efficlency of the method of beneficlation.
Concentration tests by metaliurgists of the Federal Bureau of

4/

At the Manganese Valley mine two-thirds of the explored

Mines have been described by DeVAney and Coghill.

length 6f the vein contains minable ore (see pl. 10), and at
the Luna mine nearly half of the explored length contains
minable ore (see pl. 11). Thus for the two mines somewhat
more than half of the vein length on the average is occupled

by ore, and 1f thils average should hold for the Manganese

2/ Personal communication.

gj West, E. H., personal commnication to D. F. Hewett, U. S,
Geological Survey.

g/ Dean, R. S., and others, Manganese, its occurrence, milling, and
metallurgy, pt. 13 U, S. Bur. Mines Inf. Circ. 6768, pp. 75-78, 1934.

4%

i el
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Valley mine below the 1939 workings, each additional hundred -
feet of depth would yield about 50,000 tons of crude ore. If
the ore should continue to water ievél, as 1t does at the Luna
mine, the Manganese Valley mine wogld contain from 200,000 to
250,000 tons of crude ore in addition to what is now in sight.
Thls estimated quantity would make the total reserves of the
two mines, and thus of the district in its present state of
exploration, about 300,000 tons. '

In the present state of explorations the amount of ore that
may be present in other veins 1s beyond the realm of calcula~
tion, but at least other veins are known to contailn ore simi-
lar to that at the Luna and Manganese Valley mines, and
some of this ore has been shipped. Among these other veins 1s
that on the Mangasnese Valley No. 13 claim (see pl. 9), where
a 325-foot tunnel for most of its length has exposed ore'of a
kind and grade similar to that at the Luna and Manganese Valley
mines (see fig. 10). It is presumed that further exploration
was stopped because experience at the Luna and Manganese Valley
mines had shown that concentration of the ore would be diffi-
cult.

A second lmportant factor in evaluating the potential pro=-
ductive capacity of the district is the depth to which ore may
extend below water level. Without presenting a detalled dis-
cussion in this preliminary report, it may be said that the
physiographic and structural history of the range suggests
that ore should extend below water level, and at the Luna
mine 1t is known to extend at least 50 feet below i1t. (See

pl. 11.) Along some veins elsewhere in this general region
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EXPLANATION
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Figure 10.--Geologic plan of tunnel on Manganese Valley No. 13 claim.
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strong oxidation, such as produced the manganese ores of the
Little Florida Mountains, 1s known to have extended from 450

to as much as 1,600 feet E below the general water table.
Should ore extend for any appreciable depth below water
level, the p6tent1a1 reserves of the district may be increased
to a significant degree. In view of this possibility and the
meager exploration on the many other veins of the district, 1t
is reasonable to estimate that the district is susceptible of
yielding ultimately from 750,000 to 1,000,000 tons of crude
ore, from which might be derived 150,000 to 250,000 tons of
concentrate containing 40 percent or more of manganese, the
actual amount depending to some degree on the method of con-

centration.

MINES

Mangenese Valley mine

The Manganese Valley holdings include 30 patented claims
that cover the outcrops of seyeral veins.  (See pl. 9.) The
principal workings are on the Manganese Valley veln, which has
been explored for a strike length of about 2,000 feet and to
a depth of 400 feet below the highest point on the outcrop in
the vicinity of the workings. (See pl. 10.) More than 1,300
feet of the explored length contains minable ore, distributed
in three main shoots. Avallable records indicate that a total
of 15,854 tons of ore and concentrate had been shipped from
this mine to 1939. (See pp. 57 and 58.)

The best ore, and the chief material that has been mined,
lies along the footwall of the vein and forms a veinlike layer

cutting the soft and wad-cemented ore. It is composed largely

§/ Lasky, S. G., Geology and ore deposits of the Bayard area, Central
mining district, New Mexico: U. S. Geol. Survey Bull. 870, p. 100 and pl.
15, 1936.
’ §j Lasky, S. @., Geology and ore deposits of the Lordsburg mining dis-
trict, Hidalgo County, New Mexicot U. S. Geol. Survey Bull. 885, p. 41 and
pl. 13 (oversheet), 1938,
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¢ . of flne-grained steely manéanite and seems to represent a late

" reconstitution of earlier-formed ore. This band contains an
average of 28 percent of mﬁnganese (see fig. 11), which 1s
perhaps 10 percent more than the average grade of the vein as
a whole. Its maximum observed width 1s 4 feet, but parts as
wide as 12 feet are said to have been stoped. Some ore was
hand-sorted in the stopes, and the reject was stored 1n the
stopes for future milling.

Production costs at the Manganese Valley mine during the

principal years of operation were about $7.50 per ton. Trans-
portation' costs on material shipped averaged $10.50 a ton, '17n-

cluding $0.75 a ton haulage from the mine to the railroad.

Luna mine
The Luna veln is traceable on the surface for somewhat
more than a mile and is one of the longest in the district.
(See pl. 9.) The firat recorded claims on it were located in
March 1923. The veln was explored to a depth of 500 feet, and
a little stoplng was done before the mine was shut down in
May 1930. (See pl. 1l.) Shipments were made in 1928, 1929,
g and 1930 and totaled 394 tons, of which 372 tons contained an
average of 40 percent of manganese.B Part of this was hand-
sorted ore and part was concentrate from a mill bullt at the
mine in 1929. The shaft was sunk to the 500-foot level pri-
marily for water for the mill, and operations on that level
were stopped when 1t appeared that the amount of water encoun=
tered might exceed the pump capacity.g
The distribution of the shoots 1s indicated on plate 1l.
Workings below the 300-foot level were lnaccessible at the

time of examinatlon, but the ore in general 1s said to have

7/ U. S. Bur. Mines Mineral Resources, 1928, pt. 1, pp. 216-218, 193l1.
8/ Records of the U. S. Bur. Mines,
9/ Schabver, C. F., personal communication.
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been similar to that on the upper levels. The dump material
that appears to have come from the lower levels corroborates
this statement. Between the 100-foot and 300-foot levels there
seems to be a tendency for the psilomelane content of the ore
to become less and for the soft ore, particularly wad, to
increase, but on the 500-foot level psilomelane again appears
to be abundant.

Although there 1s no persistent high-gradé streak in the
Luna mine, the grade of ore on the average 1s similar to that

at the Manganese Valley mine.

e



