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MAGDALENA MINING DISTRICT, NEW MEXICO

NE.

Fi1cURE 13.—Geologic section along Mitchell tunnel.

tunnel the shale member of the Sandia formation ap-
pears and is stepped down along the east side of a fault
that dips 32° E. The shale is bounded on the east by
the westernmost of a group of faults that may be
regarded as north continuations of the Kelly-Graphic
fault zone. The Kelly limestone forms the east wall
of the westernmost fault and persists as far as the
easternmost fault near the end of the tunnel, where it
is faulted against pre-Cambrian diabase and argillite.
Pre-Cambrian diabase also appears beneath the Kelly
limestone at a vertical fault 300 feet from the portal.

The faults west of the Kelly-Graphic fault zone be-
long to the prevailing sets, some dipping east at angles
of 30° to 35° and others dipping vertically or steeply to
east or west. Both sets are mineralized but contain
only quartz and .a little pyrite and are flanked by
silicified limestone and pyritized shale, quartzite, or
diabase. Solutions during the earlier stages of miner-
alization were apparently under sufficient pressure to
penetrate along some of these comparatively tight
faults, but the later ore-forming solutions were not.

The steep reverse fault 125 feet from the portal is
an exception, as it contains the quartz-barite aggre-
gate that is characteristic of the later or weaker stage
of ore deposition. A little ore may have been stoped
along its eastern or hanging side. This fault evidently
marks the east limit reached by the solutions that
deposited ore in the southern part of the Graphic-
Waldo mine.

KELLY MINE

The Kelly mine, including the Paschal, Traylor,
and old Billings shafts and the Kelly tunnel (pl. 35),
owned by the Empire Zinc Co., is just northeast of the
town of Kelly. The company at first owned only the
Lillie group of claims west of the Kelly mine but in

1913 purchased the mine and mill from the Tu
Bullion Smelting & Development Co. The property
now consists of 40 claims, covering 578 acres’
Intensive development was begun in 1913, and improvt
ments were made in the combination wet concentration.
roasting, and magnetic concentration mill; but the
milling process was not altogether successful, partly
because the gangue contained sufficient iron to prevent
its electromagnetic separation from the zinc blende.
The company reported 2 that during the years 1915-11
zinc ores were produced at some profit above operating
expenses, not including amortization of capital in-
vested. At the end of that period the main sulphide
ore body of the mine, which bottomed near level 6,
was practically exhausted. Meanwhile developments
on lower levels had disclosed very little ore; so com-
pany operations ceased, though some leasing continued.
The mine was idle in 1921 and 1922, and the company's
report, cited above, stated that all known pay ore had
been removed; it also stated that there was “a possi-
bility of zinc ore on property not prospected but the
prospects have been deemed so unfavorable that nearly
all equipment has been removed from the property and
the plant buildings scrapped.” Since 1922 lessees
have made small outputs, mainly of lead, but in 1930.
1933, and 1934 they produced from 1,000,000 to
2,000,000 pounds of zinc, as well as from 447,000 to
915,000 pounds of lead, annually.

The output of the mine from 1905 to 1939, inclusive.
is shown in the accompanying tables. The second table
contrasts with the corresponding table for the Graphic-
Waldo mine in the smaller relative quantity of copper
ores and in the dominance of zinc-lead sulphide instead

st Finlay, J. R., Report of appraisal of mines in New Mexico: New |

Mexico State Tax Commission, 1921-22, p. 53, 1922,
22 Idem, p. 53.
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MAGDALENA MINING DISTRICT, NEW MEXICO

FIGURE 14.—Cross section (B-B’ on plate 36) through Traylor shaft of Kelly mine.

After Soren Ringlund.

1 A /| —
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FIGURE 15.—Cross section. along level 10 of Kelly mine, west of Traylor shaft.

After C. M. Glasgow and R. G. Garnett.
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FiGURE 16.—Cross section (A-A’ on plate 36) through middle part of Kelly mine.
of lead-carbonate and zinc-carbonate ore shoots.

The mine (pl. 36 and figs. 14-16) is opened by the
- Kelly tunnel, which corresponds to level 3, and by
three shafts, two of which—the old Billings and the
Paschal—had been abandoned. before 1915. The old
Billings shaft, 200 feet east of the portal of the Kelly
tunnel, extends only to level 4; the Paschal shaft, 750
feet to the northwest, extends to level 7; the Traylor
shaft, 700 feet southwest of the Kelly tunnel, is con-
nected with levels 7 to 10. All the levels except level
10 are developed mainly in the Kelly limestone, and
most of the main drifts are along the “silver pipe” bed.
. Level 10 (fig. 15) consists of a long crosscut that ex-
l tends westward for about 1,150 feet, partly through
argillite and Kelly hmestone but mostly through the
Sandia formation, and into the volcanic rocks beyond
the Waldo fault. A winze from level 10 has been sunk
about 380 feet in the voleanic rocks, and an east cross-
cut from it crosses the fault and enters the upper
Kelly limestone.

The Kelly limestone in the mine has been subdivided
for local purposes into the following members, be-
ginning with the lowest: (1) a 6-inch layer of pebbly
arkose in a calcite matrix, (2) a few feet containing
much quartz and epidote (the “pinto lime”), (3)
coarse-grained “lower crystalline” limestone 70 to 80
feet thick, which includes a bed of fine-grained, white
(“marbleized”) limestone 1 to 4 feet thick, (4) the
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dense, argillaceous “silver pipe” bed, 1 to 6 feet thick
about 20 feet above the “marbleized lime”, (5) the
“upper crystalline lime” 45 feet thick, which is divided
near the middle by a “west” or “upper silver pipe”
bed about 2 feet thick. In places, however, especially
in the west-central part of the workings, the “upper
silver pipe” is immediately below the basal shale of
the Sandia formation, perhaps as a result of faulting
along the bedding. The principal ore-bearing strata
are below the “marbleized lime” and below the main
“silver pipe” bed. The “upper crystalline lime,” very
productive in the Graphic-Waldo mine, has been less
productive than the “lower crystalline lime” in the
Kelly mine, partly because it has been eroded from
the southern part of the mine.

The productive ground is in the eastern part of the
Kelly fault block (p. 71), which is bounded on the east
by the Kelly-Graphic fault, on the north by the Kelly-
Graphic cross fault, on the west by the Waldo fault,
and on the south by a cross fault, mostly concealed,
that joins the Kelly-Graphic fault a little south of the
Juanita tunnel. This block has dropped in relation
to the block east of it and also to the block north of it,
but the blocks south and west of it have dropped much
more. The Kelly block is cut by sets of minor faults,
of which four are normal, one is reverse, and one fol-
lows the bedding. The set having the most marked
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influence on ore deposition is the normal set of north-
northwest trend and vertical to steep westerly dip. It
is slightly convergent southward with the east bound-
ary, or Kelly-Graphic fault, and includes the Brown
fault, which is 120 to 130 feet west of the Kelly-
Graphic fault and is the axis of the ore zone. A
second normal set is of east-northeast trend and south-
erly dip, generally parallel to the north boundary or
Kelly-Graphic cross fault. The members of this set
between the Kelly-Graphic and Brown faults have
served as minor channels for the circulation of ore-
forming solutions. A third set, of west-northwest to
west trend and northerly dip, is similarly related to
ore deposition. A fourth normal set, of northwesterly
trend and northeasterly dip, is conspicuous west of the
ore zone but is only slightly mineralized. Only two
reverse faults have been noted, both in the west cross-
cut on level 10, where their relations to other faults
have not been determined. The outstanding bedding
fault is along the “silver pipe” bed. It has offset a
lamprophyre dike west of the ore zone, the hanging
wall showing an apparent movement of 38 feet down
the dip (fig. 16) ; but the actual movement here, as in
the Graphic-Waldo mine, was probably for the most
part along the strike of the bedding. Some of the
normal faults are followed approximately by lampro-
phyre dikes. (See pl. 36.) Small movements along
the normal faults have recurred since the intrusion of
the dikes and both before and since ore deposition.

The movement that provided openings for ore-form-
ing solutions was principally down the dip’ of the
Kelly-Graphic cross fault. It involved some southerly
movement along the longitudinal Kelly-Graphic and
Brown faults, whose curvature, as shown in figure 6
and plate 36, caused all but their northernmost parts
to open. The cross faults between them also opened.
Some settling toward the Kelly-Graphic and Brown
faults must have taken place along the northeast-dip-
ping faults whose relatively low angles of dip evidently
kept them tight. In this respect they are in marked
contrast to the Roll fault in the Graphic-Waldo mine.

The ore-forming solutions evidently rose from a deep
source into the northeast corner of the Kelly block and
moved through the open ground along the Kelly-
Graphic and Brown faults. There is no evidence that
they came southward from the Graphic block, as the
ores in the southern part of that block contain barite
and were deposited farther from their source than were
the northernmost Kelly ores which contain considerable
specularite, magnetite, and some silicate gangue.
Specularite and magnetite have been found as far
south as crosscut 3 on the Kelly tunnel level, and they
may have extended somewhat farther in ground that
is now thoroughly oxidized; but ore in the southern-
most part of the mine and in the Juanita workings
beyond contains considerable barite.

‘where loose “sand carbonate” was tapped and, accord-
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Ore bodies in the Kelly mine are essentially confinel
to one zone along the eastern part of the Kelly block.
Development in the middle part of the block has dis.
closed only small occurrences of ore, and that along the
Waldo fault at the west edge of the block has also had
discouraging results. The ore zone crops out at the
Kelly-Graphic fault on the north slope of Kelly Gulch.
On the lower slope the upper part of the Kelly lime
stone has been eroded, exposing lead carbonate, allo-
phane, and zinc carbonate, which have replaced the
lower part. The outcrops of both the upper and lower
parts were developed first by shallow tunnels along or
near the fault, and their down-dip continuations were
later reached through the Kelly tunnel (level 3) and
the Billings shaft, which extends to level 4. Develop-
ment of the upper part led to the Big Twenty stope.

ing to the late C. T. Brown, flowed down to level 3,
where many tons of it had merely to be shoveled into
mine cars. This ore, which was mined in the early
eighties, contained about 20 ounces of silver to the
ton—much more than the average lead carbonate or
of the district. The associated zinc carbonate was nu
mined until 1903, or later, after it had been recognizi
by Brown. The relative positions of the lead and zix
carbonate ores in and beneath the Big Twenty stop
and in the lower Kelly limestone on either side of the
Brown fault are shown in figure 16.

The stopes accessible in 1915 and 1916 are shown on
plate 36. The oldest stopes, which extended for nearly
500 feet northward from the Kelly tunnel along level
3, are filled and inaccessible; but, together with the
stopes mapped, they represent an almost continuous
replacement of the more permeable beds. Beyond the
filled stopes on level 3 the sulphide ore appears.

" The ore zone, which widens northward in accordanc
with the diverging trends of the Kelly-Graphic anl
Brown faults, has a general steplike or zigzag outline
that has been influenced by cross faults, whose position:
are indicated by branch stopes of southwest trend. For
about 400 feet north of the Kelly tunnel the ore zone
is almost entirely between the Kelly-Graphic and
Brown faults. It is widest in the vicinity of southwest-
trending cross faults near crosscut 4 on level 3, but
farther north the ground between the two faults has
not been very productive. The principal shoot north
of crosscut 5 extends with north-northwest pitch along
the west side of the Brown fault and ends abruptly
between levels 4 and 6 against the Kelly-Graphic cross
fault, whose footwall is argillite. Beneath level 6 a
short west branch of the shoot extends southward from
the Kelly-Graphic cross fault, and a veinlet follows the
cross fault for a considerable distance. Farther south
short branches of the ore shoot that have been mined
along minor cross faults extend nearly down to level 6.

The ore south of crosscut 4 on level 3 was entirely
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oxidized. In some places, particularly near the out-

crop and in parts of the Big Twenty stope, considerable

oxidized copper ore was mined near the Kelly-Graphic
fault. The fault itself was filled with leached quartz,
which had also replaced the adjacent limestone beds
to some extent. Similar quartz, with some barite and
calcite, was found along some of the minor cross faults.
The only metallic minerals remaining are remnants of
specularite-magnetite. The ore on the west side of the
Brown fault and below level 3 is massive sulphide,
largely zinc blende with minor amounts of galena, a
little visible chalcopyrite and pyrite, and considerable
specularite and magnetite. There is no change in its
content of pyrite that corresponds to the change in
the Nitt-Waldo workings. Any original pyritic ore
was evidently near the quartz veins where the oxidized
copper was found. Such a restricted position would
strengthen the impression that the principal channels
into which the solutions rose were along the shaken
ground where the longitudinal and minor cross faults
_iutersect. The stopes in the southwest branch east of
the Paschal shaft and at the Kelly-Graphic cross fault
show how far ore was deposited in commercial amounts
west of the main zone of shaken ground.

Along the northern part of level 6 north of the
Paschal shaft the upper Kelly limestone is somewhat
impregnated with sulphides along minor fractures, and
rear the south end of level 6 (pl. 36 and fig. 14) a little
ore has been mined near the junction of a vein of south-
erly trend and a fault of southeasterly trend. The
north end of level 7 exposes a small mineralized fissure
where the “silver pipe” bed reaches the Kelly-Graphic
cross fault. A similar but more encouraging showing
was found on level 8 about 400 feet northeast of the
Traylor shaft, but water a few feet below the level
had retarded its exploration prior to 1916.. Farther
south on level 8 a small amount of mineralized
ground was exposed west and south of the main ore
shoot. (See figs. 14 and 16.)

The large ore shoot on the highest levels ends south-
ward against a dike—one of the “faulting dikes”—that
follows a minor cross fault or fissure. A little ore
has been found south of it along fissures on level 3
(fig. 16), which is there very close to the surface; but
no continuous stopes had been found prior to 1916,
although the ground was in line with the Juanita ore
zone to the south. The “faulting dike” or its steplike
continuations have been cut on levels 4, 6, 7, 8, and 9
(pl. 36), and the “silver pipe” bed has been followed
for several hundred feet south, of it on levels 7, 8, and
9. A quartz vein was found in the lower Kelly lime-
stone near the south end of level 7, along a minor
longitudinal fault; and some sulphides and calcite have
been found in an oblique fissure along the “silver pipe”
bed west of it. The structural setting of this ground
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is similar to that in the southern part of the main ore
zone, but the ore-forming solutions that reached it
were weak. A little oxidized ground with zine car-
bonate was found along the fissure at the extreme
south end of level 7. A little ore has also been found
in the southern parts of levels 8 and 9, but its char-
acter is that of ore deposited by solutions that have
traveled rather far from their source.

The crosscut on level 10 was driven to explore the
Waldo fault, along which the west ore zone of the
Graphic-Waldo mine was formed. The fault had been
cut in 1916 (fig. 15), showing purple andesite on its
west wall, and the lower quartzite; shale, and limestone
beds of the Sandia formation on the east wall. Since
then a winze was sunk about. 380 feet in the volcanic
rock and a crosscut driven about 120 feet eastward,
cutting the fault and entering the upper Kelly lime-

“stone; but no discovery of ore has been reported.

The development of the mine leaves little unexplored
ground worthy of consideration. Work in the Kelly
limestone shows no noteworthy ore zones except that
near the Kelly-Graphic and Brown faults. The ore
mined in 1929-39, so far as known, has come from
that zone. The Sandia strata are largely eroded above
this zone except in the northernmost part of the mine,
where the wedge of ground near the junction of the
Brown fault and Kelly-Graphic cross fault is rather
favorably situated. It may be that solutions could
rise above the Kelly limestone along the Brown fault
or its branches and form small ore shoots in the over-
lying quartzite and limestone beds, as they did in the
Graphic-Waldo mine. These beds, so far as known,
remain unexplored, and the thick covering of shale
above them may readily conceal any superficial evi-
dence of ore deposition. .

JUANITA MINE

The Juanita mine, owned by former Senator T. B.
Catron, of Santa Fe, and leased from 1915 to 1928 to
the Mines & Metal Co., of Kelly, is in the Mamie Lode
claim (pl. 36) in the southeast part of the Kelly fault
Although the mine has
been active in almost every year for which records of
output are available, its total output, shown in the
accompanying tables, has been small. According to
these tables the output has consisted ahmost entirely
of lead ores, both oxidized and sulphide, and oxidized
zinc ore, supplemented by a few small shipments of
zinc-lead and zine sulphide ores.and dry silver ore.
The grade of the oxidized zinc ores is similar to that of
the Kelly and Graphic-Waldo ores, but the lead and
silver contents of the lead ores have been generally
lower. The copper and gold credited to the mine in
the first table has come from the lead ores.



138

Ore produced at Juanita mine, 1905-37}
content

[Data collected by C. W. Henderson, Geological Survey and Bureau of
Mines, U. S. Department of the Interior, Denver, Colo.]

and its gross metal

Short Gold
tons | (ounces)

Silver
(ounces)

Zinc

Copper
(pounds)

Lead
(pounds) | (pounds)

175

| 22,758 24.91 10, 224, 485

1 No returns on file for 1909 and 1910. Mine idle 1921-22, 1931-36.

? May include 1861 tons of oxidized zinc containing 91,448 pounds of zinc from Am-
brosia mine in 1913; includes 121 tons of oxidized zinc ore from Ambrosia mine in 1914
and small outputs of oxidized zinc ore in 1915, 1916, and 1918 from same mine.

Classes and average gross metal content of ore shipped from
Juanita mine, 1905-37*

[Data eollected and classified by C. W. Henderson, Geological Survey and
Bureau of Mines, U. 8. Department of the Interior, Denver, Colo.]

Sulphide ore Oxidized ore

Lead ore? Zinc-lead ore Lead ore3 Zinc ore
7 —~ —~ — n —~ —~
Year E % z |3 £ | 2 z
- || &gl . |&g|&El_ |sgl8| |8
z |88 g2 | &€ |g| & |2 8| & g
S | = S G = S .| = 3 =2
= - < < = S | EE| o = ©
& = z £ A g £ | = g 4 g
S |& | S |S|& |3 |S|gd |3 o <

6| 321 250 ; 35.0

0| 25.4 750 | 37.9

........... 200 | 38.0

........... 100 | 32.0

6| 18.8 567 36.7

6 (2.6 4,375 36.0

0,289 2413 34.1

I 1,617 35.1

.11 32,2 1, 147 33.0

4| 19.7 1,076 | 3L.6

L8 | 22,1 301 31.0

.3 | 18.7 652 | 27.4

L0 | 24.2 475 | 27.4

.6 | 21.0 72| 30.2

33.1

T s 22 e | L

w37 O
3,658 | | ... 997 | .| .. .. 3,920 | -

14, 186 [

1No returns on file for 1909 and 1910. Mine idle 1921-22, 1931-36.

? Lead sulphide ore contained from 0.001 to 0.01 ounce of gold to the ton and from
0.2 to 0.5 pereent of copper.

3 Oxidized lead ore cont.amod from 0.001 to 0.045 ounce of gold to the ton and from
0.02 to 0.8 percent of copper.
; 420 tons of siliceous silver ore containing 37.7 ounces of silver to the ton also shlppcd
n

1906.
s Mixture of crude ore and concentrates.
s Evidently includes concentrates.
72 tons of dry silver ore credited with 14 ounces of recovered silver to the ton was
also shipped in 1926.
3 All zine sulphide ore in 1927.

According to the company’s tax report the net earn-
ings during the 6 years 1915-20 averaged about $7,400
annually and in 1919 and 1920 they averaged only
$666.83

8 Kinlay, J. R., Report on appraisal of mines in New Mexico: New
Mexico State Tax Commission, 1921-22, p. 53, 1922,
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The Juanita mine workings are in the southerly con-
tinuation of the Kelly ore zone, and are entirely in
the Kelly limestone except for the adit tunnel, or lev|
4, which extends east-northeast for 365 feet in the
Sandia formation before cutting the top of the Kelly
limestone. Levels 4, 5, and 6, and some tunnels a
higher levels (pl. 36) were accessible in 1915 and 1916,
The limestone is cut by a zone of lamprophyre dike:
that trend about parallel to the strike of the limestone
and dip from 45° to 80° E. The limestone is cut of
on the east by the Kelly-Graphic fault zone, whicl
here includes three members that dip vertically to
steeply east and step the limestone downward to the
west. A parallel fault zone is exposed 130 to 160 feet
west of the Kelly-Graphic zone and is essentially a
steplike continuation of the Brown fault in the Kelly
mine. These two zones are connected by at leat
three minor cross faults or fissures. Two of thes,
north of the adit tunnel, are followed by incline
winzes. They strike west-southwest, the more north-
erly one with downthrow on the north, and the other
with downthrow on the soutn. The third fault is 31
feet south of the tunnel, and its downthrow is on the
south. A bedding fault along the “silver pipe” bed:
exposed on level 4 about 300 feet south of the adl
tunnel. A lamprophyre dike is cut off by it on th
roof of the drift, but the amount of displacement along
it is not shown.

The early workings, which evidently include the
upper three levels, were opened by tunnels along the
Kelly-Graphic fault zone. Only small parts of them
were accessible to us. The northernmost, in the
Juanita North Lode claim, extends from Kelly Gulch
along a spur of the main fault for about 50 feet, anl
a winze from it explores the same fault 35 feet lower.
It opened ore that extended down to the fourth or mam
tunnel level. A second tunnel, not shown on plate 36,
but 500 feet to the south, enters the fault zone near the
northern cross fault. It was not accessible in 1916.
The third and fourth tunnels, whose portals are in the
small gulch 1,000 feet south of Kelly Gulch, explore a
fault 100 feet or more west of the main fault. The
northern of these two tunnels lies along and beneath
old oxidized lead stopes near the junction of the mid-
dle cross fault with the Kelly-Graphic zone. The
faults exposed in these upper tunnels contain quartz
and barite, from which sulphides have been partly
leached, although in places they contained enough
galena to be mined in small leasing operations in 1916.
The uppermost beds, especially of the Kelly limestone,
have been silicified along these faults, as is well shown
in the Juanita North Lode claim. The oxidized lead
ore lies beneath this silicified cap but does not extend
far from the north-trending faults, except at their in-
tersections with the two northern cross faults, where
it extends the full width of the Kelly-Graphic zone
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and continues westward down the dip of the limestone
along the cross faults. Narrow bands of cellular zinc
carbonate form the walls of the more upright stopes
and the floors or down-dip extensions of the stopes
along the bedding.

The main adit tunnel, or level 4, reaches the bottoms
of the old stopes in the upper Kelly limestone just
south of the middle cross fault, and the floor of the
stoped ground consists of a quartz-barite aggregate
that rests on the “silver pipe” bed. The stopes extend
for at least 170 feet south of the cross fault and have
been reached by raises from level 4. East crosscuts
in the lower Kelly beds have not disclosed any ore.
About 850 feet south of the tunnel a small upright
shoot has been stoped along a fissure that strikes north
and dips 57° E. This fissure crosses the bedding fault
along the “silver pipe.” An east crosscut a little
farther south extends 90 feet, crossing a fault along a
lamprophyre dike 50 feet east of the drift and continu-
ing through iron-stained silicified limestone to a second
member of the Kelly-Graphic fault zone, but no ore
had been found in 1916.

The southern cross fault is a little south of this
crosscut. Level 4 turns eastward for 80 feet, crossing
this fault at a low angle and continuing southward
for 270 feet. Near its south end a west crosscut has
been driven completely through the Kelly limestone,

which is there overlain by pebbly quartzite and shale.
Nothing of promise was found in these workings.
The southern cross fault evidently marks the south
end of at least the western members of the Kelly-
Graphic fault zone and has prevented ore-forming
solutions from permeating the ground south of it.

North of the adit tunnel level 4 reaches the top of
the Kelly limestone at the middle cross fault and
curves eastward, crosscutting to the “marbleized lime”
bed above which the old stopes are reached by raises.
It extends northward for 220 feet, crossing the bottom
of a stope that extends downward along the northern
cross fault, and continues 170 feet farther to a raise
that connects with the workings in the Juanita North
Lode claim south of the tunnel mentioned on page 138.

Ore has been mined along inclines in the lower
Kelly limestone that follow the northern and middle
cross faults down to level 5. A little above level 5
pyritic quartz is present along the northern cross fault,
and a raise along it disclosed some high-grade sulphide
ore just below the “silver pipe” bed and along the inter-
section with a minor fault of northwest trend and
northeast dip. The middle cross fault similarly con-
tains quartz and galena just below the “silver pipe”
and has been stoped to a slight extent above the
“silver pipe.” The incline along it crosses two closely
parallel faults of north-northwest trend along which
shale has been stepped down against the upper Kelly

limestone. This fault zone, which is in steplike rela-
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tion to the fault cut at the south end of level 6 in the
Kelly mine, is followed northward on level 5, and a few
horizontal tubelike shoots have been mined along it.
The shoots are floored by silicified limestone that rests
on the “silver pipe” bed. The “silver pipe” bed is
offset by two minor faults of north-northwest to north-
west trend that join or cross the fault along the drift.
The drift continues nearly to the north boundary line,
where it turns eastward and completely crosscuts the
lower Kelly limestone.

The confinement of relatively large ore shoots to that
part of the Kelly-Graphic fault zone that is near the
cross faults and the relative prominence of quartz and
barite gangue indicate that the ore-forming solutions
were farther from their source and had somewhat less
penetrating power than in the Kelly and Graphic-
Waldo mines. Solutions that escaped from the Kelly--
Graphic zone along the two northern cross faults and
the adjacent parts of the west fault zone had prac-
tically no penetrating power and therefore formed
veinlike shoots. The southern part of level 7 in the
Kelly mine lies parallel to level 5 of the Juanita mine
and 250 feet west of it; inclined raises from it extend
eastward nearly to the property line without disclosing
encouraging signs of ore. Downward exploration near
the middle cross fault west of level 5 also failed to dis-
close any ore. The small shoots along level 5,
therefore, appear to mark the west limit of ore
deposition.

SOUTH JUANITA (JUANITA EXTENSION) MINE

The South Juanita mine, entirely within the Juanita
Extension claim, is about a quarter of a mile south of
the Juanita mine. Its small, intermittent output from
1907 to 1939, recorded in the accompanying table, has
consisted entirely of oxidized zinc and oxidized lead
ore, both of which have been of lower grade than those
of the three larger mines to the north.

Ore shipped from South Juanita mine, 1907-39,* and gross metal
content

[Data collected by C. W. Henderson, Geological Survey and Bureau of
Mines, U. 8. Department of the Interior, Denver, Colo.]

Ore Silver Copper Lead Zinc
(ounces) | (pounds) (pounds) (pounds)
Year &
NP S
Class 218 |on| 8 ] 8 o 2 S
o o >& > > S 3 S >
3] &= | < 3] < &= < 13 <
Lead, oxidized. . | 100 |..___| __..|.._... 52,000 | 26.0 |.. .. |-....
1907 |{Zinc, oxidized and
sulphide. . _...._ 50 e , 000 | 25.0
................... 16,667 | 33.3
................... 36,370 | 28.4
............. -- 2,800 | 30.0
0.4(29,617 | 14.2 | .. ...l .__.
.6 | 80,853 | 19.9 | 111111
2120,509 | 12.9 |._.._...j.....
..... 192,069 |......[130,837 |.....

1 Mine idle 1908-11, 191317, and 1930-39; no shipments recorded 1920-26. Two
carloads of lead ore were reported shipped in 1925, but metal content was not stated.

1 Ore also contained 0.90 ounce of gold in 1927 and 1.70 ounces in 1928. No gold
was reported in other years.
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“greenstone”

KELLY-GRAPHIG

]

FIGURE 17.- -Cross section (A-B on plate 37) of South Juanita (Juanita Extension)

mine,

The mine (pl. 37 and fig. 17) is opened by a 200-foot
vertical shaft along the Kelly-Graphic fault and by a
120-foot adit tunnel that trends east-southeast and
reaches the Kelly-Graphic fault 35 feet north of the
shaft at a depth of 70 feet. Three levels have been
driven—the adit level, the first level 35 feet lower, and
the second level 50 feet below the first level. A third
level and a long, lower adit tunnel whose portal would
be 380 feet west-southwest of the present adit have been
planned, according to mine maps, but so far as known
no work has been done on them. The mine’s geologic
conditions are similar to those in the eastern part of the
Juanita mine. The Kelly-Graphic fault with nearly
vertical dip forms the east limit of the workings. It
undulates in strike and in the southern part of the mine
it curves from S. 15° E. to S. 45° E. as it approaches
the Germany fault. The Kelly limestone with westerly
dip pitches slightly northward along the workings ex-
cept to the north of the adit level, where it becomes
nearly horizontal. It is bounded by pre-Cambrian
“greenstone” (gabbro or argillite) along this fault and
is cut by two minor longitudinal faults conveniently
called the middle and west faults. The middle fault,
15 feet west of the Kelly-Graphic fault, drops the lime-
stone a few feet on the west; and the west fault, 45
feet farther west, drops it 60 feet or more also on the
west. The only cross fissure noted is along the adit
tunnel where the north pitch of the limestone is a little
steeper than elsewhere. A few closely spaced lampro-

After W. H. Paul. with minor additions.

phyre dikes parallel to the minor faults are exposel

in the southern part of the mine; and one dike of
latite porphyry, 214 feet thick and similar to the latite
porphyry in the large faulted sill south of Chihualm
Gulch, is exposed at the south end of level 2.
dips steeply east and is beveled off by a more steeply
east-dipping fault that strikes N. 35° W. and evidently
corresponds to the middle fault.

The ore bodies include a small stope on the adit level.
one along level 1, and a few small pockets on level
2. The adit-level stope is along the bedding of the
upper Kelly limestone and is capped by replacement
quartz that underlies the upper “silver pipe” bed. The
stope and the quartz cap are bounded on the west by
the middle fault. The principal stope of the mine
pitches northward at a small angle and crosses level |
near the shaft. It extends 100 feet north and 270 fef'
or more south of the shaft. It underlies the mann
“silver pipe” bed, and for most of its length south
of the shaft it is bounded on the west by a lamprophyrt
dike. It narrows toward its south end, where the
strike of the country rock is northwest. There the
Kelly-Graphic fault is tight but the “greenstone” ﬂ'"(l
limestone along it are bleached and impregnated with
pyrite and quartz. The ore mined has been largely
lead carbonate, with minor quantities of zinc carbonate
along the down-dip side of the lead shoots and along
fractures below and also west of the lead shoots. Q"
level 2 a few small bunches of ore have been stoped I

This dike '
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lower Kelly limestone about 50 feet northwest of the

shaft, and at the north end of the level ore containing
pyrite, zinc blende, galena, and chalcopyrite in a quartz
gangue has been followed by a winze for about 40 feet
on the east side of the west fault.
the winze “greenstone” appears on the east side of the
fault, but the ore continues downward.

BLACK CLOUD AND MISTLETOE MINES

The consolidated property of the Black Cloud Min-
ing & Milling Corporation includes part of the main
ore zone and extends eastward beyond the South
Stonewall fault. It includes the Helen Cross group,
from which small shipments of ore were reported in
19067 and 1917-18. The original Black Cloud and
Mistletoe mines are near the South Stonewall fault
between the heads of Chihnahua and Mistletoe Gulches.
The Mistletoe or Gordon tunnel is down the slope
to the west at an altitude of about 7,950 feet. The
Mistletoe mine and the newly driven tunnel were both
owned by the Mistletoe & Magdalena Tunnel Co. in
1908. The Black Cloud mine was opened about 1915.
In 1926 it was acquired by the newly organized Black
Cloud Mining & Milling Corporation under a long-
term lease with option to purchase for $24,500. The
same company acquired a lease on the Mistletoe mine
and tunnel in 1927 or 1928 with an option to purchase
them for $125,000.¢ The property then comprised
about 400 acres. The Mistletoe mine was connected
by an aerial tramway with the mill at the mouth of
This mill, erected by the old company in
1908 (p. 79) was overhauled by the new company
and operated during 1928 and 1929. According to the
Mines Handbook,*® the value of the total output of
the property by former operators was about $100,000
and by the new operators $37,500, whereas $150,000 had
heen spent on development work. Reorganization to
provide funds for additional development work and
equipment was then being contemplated.

The oxidized ore shipped, according to the Mines
Handbook, averaged between 7 and 10 percent of lead,
and the average value of the silver and gold content
of the ore was less than $2.00 to the ton.” Some ore of
shipping grade contained as much as 25 percent of

% Mines Handbhook, vol. 18, pt. 1, p. 1661, 1931,
® Idem, p. 1661.

At the bottom of
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lead. The sulphide ore, presumably from the winze
along the Mistletoe fault in the tunnel, was reported to
average between 12 and 15 percent of lead and 20
percent of zinc and to contain minor amounts of
copper, silver, and gold.

The recorded outputs of ore from the Helen Cross
group, the Mistletoe tunnel, and the Black Cloud
workings are shown in the accompanying tables. The
copper and some of the lead ores from the tunnel were
higher in silver than most of the ores shipped from
the district since 1904. The lead sulphide ores from
the Black Cloud workings were mostly of rather low
grade and characteristic of the siliceous replacement
ores east of the main ore zone, but the oxidized zinc
ores formed through the replacement of unsilicified
limestone beneath the lead deposits were of as high
grade as those of the more productive mines in the
main zone.

Ore shipped from Helen Cross group, 1906-18' and its gross
. metal content

[Data collected by C. W. Henderson, Geological Survey and Bureau of
Mines, U. S, Department of the Interior, Denver, Colo.]

) Gold Silver Copper Lead ilno
Year Tons | (ounces) | (ounces) | (pounds) | (pounds) (pounds)
1906 ... . _...... 6& e TNl R aosettt My 0 30, 000
.63 103 | ......... 4,620 |.__._.__..
1807 - { b TS ISR U IR I 13,428
1917 Ll b2 3 I ) 17,520
1918 ... .. 38 1.90 184 844 16,260 |._..__....

t No ore shipped during years for which no record is shown.

Ore shipped from Mistletoe tunnel, 1910-26," and its gross metal
content

[Data collected and classified by C. W. Henderson, Geological Survey and
Bureau of Mines, U. 8. Department of the Interior, Denver, Colo.]

Ore .
Year Gold Silver | Copper | Lead Zinc
(ounces) |(ounces) |(pounds)|(pounds)|(pounds)
Class Tons
1910 | Zine and lead, oxi-
3.7 955 401 | 84,001
1911 | __odooooo o] 330 | e
1916 - 24.00 1,219 2,150 | 152,718
1917 [ Copper. . ............{ 2 |......... 162 2,281 |._....._.|._
1918 | _._do_..._.._....._| 8. ... 204 2,891 |.___.....
1924 | Lead (ore and con-
centrates)_.________ 140 7.83 1,288 1,990 | 57,731 {__.._____
1925 | Tead. ... ... 316 2.7 647 2, 060 ,803 | ...
1926 | ... do_... 254 10.20 517 1,520 | 51,019 (__.____..
1,429 48.43 5,022 13, 302 | 415, 162 11,871

! No ore shipped during years for which no record is shown.
1 500 tons of crude ore yielded 91 tons of lead concentrates and 16 tons of zinc con-

centrates. .
Ore treated in mill, but no shipment made.





