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TENNESSEE - SCHUYIKILL (7““

Located in Wallapai mining district, Sec. 3,T 23 N, R 18 W, and Sec. 3L, T 2L N,
R 18 W. Seven patented and three unpatented lode claims.

The Tennessee Mine is opened by two shafts, the Tennessee shaft and:the Schuyl-
kill shaft. The Tennessee shaft is vertical and is 1400 feet in depth. -The

~ Schuylkill shaft is an incline of. about 80° and is 800 feet deep. Both shafts
are in the footwall of the vein.

The Tennessee mine is said to have been discovered in 1894 by A. M. MacDuffee,
and operated intermittently by MacDuffee and other operators up to-1912. Lead
was the chief product of these operations; the zinc being left in the stopes
where possible. In 1913 the Needles®Mining and Smelting Company, a subsidiary
of the United States Smelting, Refining and Mining Company, obtained a lease

on the property and after putting down the present shaft to a depth of 1400 feet,
operated it continuously until 1917. A jig-mill concentrate was shipped to a
smelter erected at Needles, California.

After this period the mine remained inactive until 1928 when the Monark Lead
Company brought the Tennessee and the Schuylkill mine to the north under one
management. A 150 ton flotation mill was erected at this time but did not
operate because of the low base metal prices prevailing after the 1929 collapse.

Early in 1936 the Tennessee-Schuylkill Corporation was formed, the mine unwatered
and cleaned out, and production started toward the end of 1936. There followed

a period of large production, 1937 showing the greatest production of any year
of operation. It was during this time that most of the Schuylkill ore body was
mined above the 900 level and parts of the Tennessee chute adjoining the old
workings of the Needles Smelting and Refining Company. The operators were just
starting to mine the high grade zinc ore above the 1000 level when low base metal
prices at the beginning of the year 1939 forced the mine to close.

These prices did not rise until nearly the end of the year, and the mine was re-
opened in November, 1939. The 1000 level stopes were opened up again and the
1200 level was driven northerly on the vein. While the showing below the 1000
stopes was disappointing they continued the 1200 drift and soon came into very
good ore which developed into the 1228 stope and those above and below.

On the strength of this showing it was decided to drive the 1170 level farther
north. This resulted in the finding of an entirely new ore body, the 1170 NC.

Up until this time it was thought that the Tennessee north ore shoot stopped

at a fault striking nearly normal to the vein and dipping about 55° to the north.
This was the first instance where ore occurred in the hanging wall of this fault.

At about this time the 1250 winze was sunk to the 1350 level to develop the ore
mined in 1328 stope.

Shortly after this, in February, 1942, it was decided to prospect the Tennessee
vein south of the Tennessee shaft. After a diamond drilling campaign, sufficient
evidence was obtained to warrant a crosscut to the vein due east of the shaft.
This crosscut was driven and the 900 south orebody opened up. The ore in this
shoot has proved to be lower grade than that in the north end of the mine, with
gold and silver values especially low. The vein, however, is wide and has pro-
duced substantial tonnage of a good grade of lead-zinc ore.

The Tennessee vein is a true fissure vein striking about N IOO W and dipping

“about 85° to the east. Signs of considerable movement are shown in the vein in
the presence of heavy gouge and often the walls show strong slickensides. The
vein consists of galena and sphalerite containing small amounts of gold and silver,
as the ore minerals, with a gangue of quartz, pyrite, calcite and highly altered
wall work. In the Schuylkill ore shoot the pyrite contains the gold values which
are higher in this part of the mine.

L
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In contrast to the vein the walls are generally hard and stand well, consist-
ing of a pre-Cambrian amphibolite, granite, gneiss and schist or a later granitic
porphyry. The character of the wall rock appears to have no influence on the
vein.
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OTHER MINES AND PROSPECTS ON THE TENNESSEE VEIN

~ The Elkhart mine, at the extreme north end of the T% vein, e
is an old mine that has been idle for many years. The total p ction

from this mine from 1901 through 1948, as shown in table 2, has been
s1 1all. The mine workings, now Inaccessible, are reported ;.o consist
of three shafts, six levels (the lowest 500 feet deep), drifts totali
“b'(;"}]t 286100 feet, numerous stopes, and several crosscu’ts 5
Lhe Silver Age mine, near the extreme sout ; i
primarily a silver mine (table 2).. The silverhwil;dp(:'f)l::gl;ec;:;‘i::
In large part from silver chloride (cerargyrite) found in the oxidized
zone, Accgrate data concerning the inaccessible mine workings could
not be obtained. It is reported that the shaft is about 150 to 200 feet
deep and that drifts and stopes extend northward from the shaft for
some 200 or 300 feet. The vein material on the mine dump is partl
oxidized, chiefly to iron hydroxides. Pyrite is the most abulx):lan{
primary sulfide. Minor amounts of galena and sphalerite, together
with sparse chalcopyrite, are associated with the pyrite ,in =
gangue. : : 2
Several shafts have been driven and numerous pits and trenches
have been dug along the Tennessee vein from the Silver Age shaft
to the Tennessee shaft. The deepest of these is the Johnny Bull shaft

(pl. 18), which is reported to be 88 feet deep. No drifting or stoping

from this shaft is known
Diamond drilling on the southern part of i
?arrled out by the United States Burear; of Mir:(}:: (%I;:m;?;dt
Ing the period from September 16 to December 8, 1943, 'I‘ile explora-
tO!')" work ?onsisted of eight drill holes on the Johnn Bull and gilver
Knight (:Iam}_s3 between 750 and 2,450 feet south of the Tennessee shatt.
The holes were distributed along the vein at intervals ranging from

200 to about 375 feet. All holes were drilled from the surface and in-

ch.ned toward the vein. Four were drilled from the west side of the
vein outcroppings and the other four from the ‘east side. Depths
?;lootw ;l:(: sfurfatc]e at1 which the vein was intersected ranged fl.‘om about
0 350 feet, the deepes 1 i i i
the 400 oot el i he Tenmvmee miney 70417 1 it o
_All holes intersected the vein, but the vein filling in seven of the
erg!}t cores was barren of ore minerals or was so low in grade as to be
of little or no economic interest. The only hole that showed a subst
tial amount of the ore minerals was hole 8, located about 1.900 f::
m]‘oo fe:f btel;z ';I‘::nessee shaft. This hole intersected the ve;n about
e jnm:; zt;r::;z,]ea;ti t:n ar;proximste altitude of 4,100 feet.
: ', galena, an ite i
assayed 7.6 percent zine, 0.1 perfent lead, aﬁ r(l)tgan;):::c::: g:;g::
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This intersection might suggest that the top of an ore body was pene-
trated, but the Bureau of Mines engineers believed that the extensive
drilling ‘necessary to determine the existence of an ore shoot in the

vicinity of hole 8 was not warranted.
TURQUOISE MINES

Deposits of turquoise are restricted to the Ithaca Peak granite and
occur most abundantly in the southern half of the main intrusive body
south of Mineral Park, particularly on Ithaca and Turquoise Peaks.
Many small and shallow workings have explored these deposits, and
only the larger ones are shown on plate 18. Some of the diggings are
very old, having been started by the Aztec Indians. Very little work _
has been done on the deposits for many years. :

Turquoise occurs typically in veinlets and small lenses in silicified,
sericitized, and kaolinized porphyritic granite. Turquoise most com-
monly fills cavities in quartz veinlets, although some is in altered gran-
ite. Other minerals sparsely associated with turquoise in a few places
are malachite, chrysocolla, and hydrous iron oxides. Sterrett (1908,
pp. 847-852) describes some of the individual deposits in this area.

The features of the deposits suggest a secondary origin by super-
gene processes similar to those given by Paige (1912) for the origin
of turquoise in the Burro Mountains of New Mexico.

LIST OF REFERENCES

"The literature pertaining to the district is not extensive. The list
given below includes the chief publications. Of these, Schrader’s re-
port on districts in Mohave County furnishes the most extensive de-
scription of the Wallapai district, and it is of particular value in fur-
nishing descriptions of many of the mines. Thomas’ manuscript con-
tributes much information, particularly his detailed descriptions of
the minerals and their paragenetic relationships. He includes a small-
scale geologic map that covers an area extending from Mineral Park
northwestward for several miles beyond Chloride. Most of the ref-
erences are brief summaries of the geology and ore deposits, probably
taken in part from Schrader’s previous work.

BasTIN, E. 8., 1924, Origin of certain rich silver ores near Chloride and Kingman,

Ariz.: U. 8. Geol. Surv. Bull. 750, pp. 17-39.
Dazston, N. H,, 1925, A résumé of Arizona geology: Ariz. Bureau Mines Bull.

» l”' P. m.
,Dines, M. G., 1960, Wallapai mining district, Mohave County, Aris.: Arizona Bur.

/ Mines Buil. 156, pt. 1, pp. 138-142.
, Eusine, M. J., and HEnEMAR, E. S,, 1936, Arisona metal production: Aris. Bur,

Mines Bull. 140, pp. 73-95. :
GazrgeTT, 8. K., 1988, Tennessee-Schuylkill mine: Ariz. Bur. Mines Bull. 145, pp.

117-119.
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The P?xyroll vein strikes N. 30°-35° W. and dips steeply to the

northeast. It commonly ranges in thickness from about 4 to 12 feet, :

though Schrader (1909, p. 62) reports a maximum thickness of near!
100 feot:. The vein can be traced by persistent croppings southeastwnnyl
to & point about 1,000 feet beyond the Mary Bell mine, but past this
P int it is poorly exposed and correlations are somewhat questionable
:l fmt al length of the vein is about 6,700 feet. Northwest of the main.
I‘)_“‘l;;gf))f the Payroll mine the vein has been offset by a fault. (See
: The f'ein filling, as determined chiefly from material on the mine
dump, is sphalerite, galena, pyrite, and chalcopyrite in a gangue of
quartz. 'Cerussite, although not observed, has been reported as oc-
curring in moderate amounts in the oxidized parts of the vein.

TENNESSEE-SCHUYLKILL MINE

The Tennessee-Schuylkill mine is 1 mile east of Chloride at the
western fr)ot of the Cerbat Mountains, at an altitude of about 4,200
feet. It is an old mine and has been worked. intermittently by numer-
s operators for at least the past 50 to 60 vears. During.most of
’.}m-ld W:n" II the mine was operated by the Tennessee-Schuylkill
Corp., and it was the only large mining operation in progress in the
dlst,ngt. A mill located near the Tennessee shaft was running at a
capacity of about 150 tons of crude ore per day, averaging 6 to% r-
cent zinc, 3.5 percent lead. and 17 to 25 ounces of silver per ton. 5
.Th-e mine has been the largest producer of lead and zinc in the
(hstnct; .(tab]e 2). It has produced almost as much lead as zinc and
in addition, has yielded substantial values in gold and silver This,
and the. Golconda are the only two mines that have yielded .a total

,‘:rn:luctlon valued in excess of $1,000,000.

The Te_nnessee-Schuylkill mine is on the northern part of the Ten-
lessee vein (pl. 18). The main, or Tennessee, shaft is about 1 400
feet deep. The Schuylkill shaft. about 1,450 feet to the north, is
sbout 800 feet deep but is caved, so that the only access to the min; is
by the Tennessee shaft. For many years the Schuylkill and Tennessee
raines were operated as separate mines. Plate 19 isa longitudinal sec-
tion along the vein showing the extent of the workings. The seciion
has been compiled from data of various sources and may be inaccurate

i part be«-z.mse past records are scanty and undergr;)und workin
are inaccessible in most of the Schuylkill workings and also in a vefs
Jarge part of the Tennessee workings. It will be noted that onl %
a;mull amount of stoping and drifting has been done below the 1 4%0lf
foot level.  Also, very little work has been done south of the Tenn(’&&;oe
suaft, although most of the work in progress when the/ mine .v.vas

visited in 1943 was topes
e as .conﬁne(l to stopes off the 900-foot level south of
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The Tennessee vein is about 6,000 feet long and strikes N. 8° W.
Dips are steep, averaging 85° giﬂ/@mmcsscc and Schuylkill work-
ings. One reversal of dip, 50 feot north of the Tennessee shaft be-
tween the 900- and 1.250-foot levels. is to 87° W. Garrett (1938, p.
118) notes that ore shoots in the mine tend to occur where the vein
changes to a more westerly strike. In common with many other
veins in the district, the Tennessee vein shows considerable pinching
and swelling along both strike and dip. In the Tennessee workings
thicknesses range from 1 to 22 feet ; the average is about 8 feet. Spurs,
irregular branches, and small parallel veins are characteristic. In a
few places enrichment is found at the junetion of hranch and spur
veins with the main vein. Other junctions show lower-grade ore than
average. 1

Gouge. locally accompanied by breceiated vein material, is common
along the hanging wall and footwall of the vein as well as irregularly
t{raversing the vein. Alteration of the wall rock, with the formation
of sericite and pyrite, extends a few inches to several feet from the
vein. The composition of the wall rock has not influenced the vein
as regards either width or mineral composition.  Throughout the
entire length of the vein the country rock is a complex of amphibolite,
pegmatite, granité, gneiss, and schist.

The hypogene metallic minerals are chiefly sphalerite, galena, and
pyrite with minor amounts of arsenopyrite and chalcopyrite. They
commonly occur intimately associated in a gangue of milky quartz.

In a few places a crude compositional banding of moderately pure

sphalerite, galena, or pyrite is present, the bands seldom exceeding a
few inches in width.

Supergene minerals are anglesite, cerussite, cerargyrite, native gold,
and—rarely—native silver. The supergene ores are now of little im-
portance, although the precious metals were of chief interest in the
earlier period of mining in the higher oxidized zone.

Plate 19 indicates that those ore shoots about which information was
obtainable pitch to the north. The ore shoots likewise show an in-
crease of sphalerite over galena southward. The ore shoot south of
the Schuylkill shaft has a stope length of about 400 feet along the
800-foot level (pl. 19) and a pitch length of about 1,000 feet between

the 300- and 1.000-foot levels. An even larger ore shoot has probably

been mined out in the ground a few hundred feet north of the Tennes-
cee shaft, but no records of it are available and the workings are largely
inaccessible. The four main ore shoots were projected to the surface,
and an attempt was made to determine any special eharacteristics of
outcrops at these places that might aid in predicting ore shoots in the
southern part of the vein. However, no special thickness, gossan,
breceiation. or other indications of possible ore shoots were evident.
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OTHER MINES AND PROSPECTS ON THE TENNESSEE VEIN

The Elkhart mine, at the extreme north end of the Tennessee vein,
isan old mine that has been idle for many years. The total production
from this mine from 1901 through 1948, as shown in table 2, has been
small. The mine workings, now inaccessible, are reported to consist
of three shafts, six levels (the lowest 500 feet deep), drifts totaling
about 2,600 feet, numerous stopes, and several crosscuts.

The Silver Age mine, near the extreme south end of the vein, was
primarily a silver mine (table 2). The silver was probably derived
in large part from silver chloride (cerargyrite) found in the oxidized
zone. Accurate data concerning the inaccessible mine workings could
not be obtained. It is reported that the shaft is about 150 to 200 feet
deep und that drifts and stopes extend northward from the shaft for
some 200 or 300 feet. The vein material on the mine dump is partly
oxidized, cliefly to iron hydroxides. Pyrite is the most abundant
primary sulfide. Minor amounts of galena and sphalerite, together
with sparse chalcopyrite, are assoeiated with the pyrite in quartz
gangue, ' ,

Several shafts have been driven and numerous pits and trenches
have been dug along the Tennessee vein from the Silver Age shaft
to the Tennessee shaft. The deepest of these is the Johnny Bull shaft
(pl. 18), which is reported to be 88 feet deep. No drifting or stoping
from this shaft is known.

Diamond drilling on the southern part of the Tennessee vein was
carried out by the United States Bureau of Mines (Tainter, 1947) dur-
ing the period from Septemiber 16 to December 8, 1943. The explora-
tory work consisted of eiglit drill holes on the Johnny Bull and Silver
Knight claims, between 750 and 2,450 feet south of the Tennessee shaft.
The holes were distributed along the vein at intervals ranging from
200 to about 375 feet. All holes were drilled from the surface and in-
clined toward the vein. Four were drilled from the west side of the
vein outcroppings and the other four from the east side. Depths
below the surface at which the vein was intersected ranged from about
100 to 350 feet, the deepest corresponding approximately in altitude to
the 400-foot level in the Tennessee mine. '

All holes intersected the vein, but the vein filling in seven of the
eight cores was barren of ore minerals or was so low in grade as to be
of little or no economic interest. The only hole that showed a substan-
tial amount of the ore minerals was hole 8, located about 1,900 feet
south of the Tennessee shaft. This hole intersected the vein about
100 feet below the surface, at an approximate altitude of 4,100 feet.
A 3.5-foot interval of sphalerite, galena, and pyrite in quartz gangue
assayed 7.6 percent zinc, 0.1 percent lead, and 0.03 percent copper.
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This intersection might suggest that the top of an ore body was pe{le;
trated, but the Bureau of Mines engineers believed that the exu.anm;
drillir:g necessary to determine the existence of an ore shoot in the

vicinity of hole 8 was not warranted.
TURQUOISE MINES

Deposits of turquoise are restricted to the Tthaca I.’es_lk gra.mtiz.gd
occur most abundantly in the southern half of the main int ru‘swef.’ ky
south of Mineral Park, particularly on Ithaca and Turq,ums«.a.t ea sfi
Many small and shallow workings have explored these u(;a'pos.x S, ::‘r;e
only the larger ones are shown on plate 18. SOT’QC of the I;J%glg: s
very old, having been started b); the Aztec Indians. Very little :

the deposits for many years. Ao
h“;ﬁ:o?s(: \f;c(c):rs typicls‘)tlly in veinlets am} small lense's‘m sxhtmﬁ::llz
gericitized, and kaolinized porphyritic granite. Tur'qlfulg.e moi1 ol <
monly fills cavities in quartz veinlets, ultlu.)ugh some is1n altere glral
ite. Other minerals sparsely associated w_lth turquoise 1n a few pI;((:)ess
are malachite, chrysocolla, and hydrogs iron oxules.. S.terrL:Et ( 5
pp. 847-852) describes some of the individual deposits In thl:varea.
The features of the deposits suggest a se.condary origin by super-
gene processes similar to those gi\.’en by Paige (1?12) for the origin
of turquoise in the Burro Mountains of New Mexico.

LIST OF REFERENCES

“The literature pertaining to the district is not extensive. (’11‘11? lxsf.
given below includes the chief publications. Of these, Schrader’s ;e-
port on districts in Mohave County fu'rn.lshes the .most ext,lensx.vc}f :-
scription of the Wallapai district, an(l_lt is of partn:l’llar va uoj. u; c::n-
nishing descriptions of many of the mines. T}xorqas manuscr t1-p e
tributes much information, particularly hls.detalled. descglp ion g
the minerals and their paragenetic relatlonshlps. He mclu. es a f?ﬁ 5
scale geologic map that covers an ared extendxqg from Mm;r:ll ;-ef-
northwestward for several miles beyond Chloride. Most o 1:) .
erences are brief summaries of the geology and ore deposits, probably
taken in part from Schrader’s previous work.

BasTIN, E. 8., 1024, Origin of certain rich gilver ores near Chloride and Kingman,

Surv. -39 ;
Ariz.: U. S. Geol. Surv. Bull. 750, pp. 17-39.
DarToN, N. H., 1925, A résumé of Arizona geology: Ariz. Bureau Mines Bull.

, p. 180. :
31:19 g 1950, Wallapai mining district, Mohave County, Ariz.: Arizona Bur.

- 11 156, pt. 1, pp. 138-142. Ao
Emmou;:e; B::nd Hn:u.u!, E. S., 1938, Arizona metal production: Arig. Bur.
; Mines Bull. 140, pp. 73-95.
GarkerT, S. K., 1938, Tennessee-SC
117-119.

DING!

huylkill mine: Ariz. Bur. Mines Bull. 145, pp.
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rked for the high-grade silve 1
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of the veins. Operati c i slmmerr o
S. ations generally ceased w
sed when the lower-grad i
mary sulfides were reacl [ inci ’ R e mine
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! ork in most of tl i
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‘ . ‘ / v largely or
. : i ' _ y or entirel
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character as to mak i iabilit o, Even past soosede
ake their reliability very i
‘ v dubious. Even pz
chiracter as fo i ) : n past records
ldl ‘]uge scale operations as the Tennessee-Schuylkill and Gol
001]1; a mines leave very much to be desired. ) -
m(rtm(')lfn;,_rI Lﬁchra;\lgrs (1909, pp. 54-118) visit to the district in 1907
s e workings were accessibl i i vely
: ssible and informat cas relativ
it ot ation was relativel
minh mt Flllle minds of people consulted, so that his data on most of thi
es still remain by far the most reli : : .
MR E 10st reliable source of publi i
mine . far iable published infor-
d;)::;o.n even though considerable additional work has probably been
o l“m“l;lan} oilthem.] Bastin (1924) describes a few mines in some
ail, whereas the only mine Thomas (1¢ dese
. 3 as (1949, pp. 700-703) deseri
o e ! . pp- X escribes
;n ml} (le.l‘u] is the Emerald Isle mine. Garrett (1938 plz 117 119;
g Hmerdlq I ! : 938, pp. 117-
ert(emi:bi(iﬂw 'lgnmssee-bclmylklll mine, and during August and
S r 1943 engineers of the United S f
_ s ed States Bureau of Mi
tained assay data (H 7 e
assay dat: aury, 1947) on about 30 mi i istri
i | ¥, 194 g ;30 mines 1n the district
s and from a sampling 1
: : a s¢ of mine dumps ¢
g b g 1ps and parts of all the
A feu ) . bl .
. bfe\l\ (_)f the mines for which worthwhile new data have been as
c 1] . - . . . . ‘ ‘ -
g ((f. ;;1 .1(‘1c11t10n to material previously published, are described
e following pages. Most of thes 1 T
. r pages.  Mos rese are mines that have b
; : g : s that een th
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b,-;emm]”“ .;)l;(l Emerald Isle mines and the Gross prospects, are
r descr rg 3 - 1 M l .
. y deseri d because they contain minerals not commonly f
in the district. e
AURORA MINE

'l‘he V1 H 1Q ¢ H
o .tA\‘mm A mine is about a mile east-southeast of Chloride. The
{'(,,]l(;,li:k((;lmsmy o(f (;ne unpatented claim (Aurora) leased by E. E
‘iska from J. G. Blackwell, of Chlori 1 — wrueily
A 4 itloride.  The mine was for
worked on a small se T 1 e
small seale primarily for le i i '
. ad and silver in tl xidi
ol o] ¢ primin : . n the oxidized
o ]mdnlt it \\}u:s being worked in 1943 for vanadium and lead. No
o et ' ' « B
een shipped by Vondriska. but about 5 tons of vanadinite and

5 tons of lead ore were piled near the portal. The main workings con-
sisted of a drift about 300 feet long bearing south along the vein.
About 30 feet from the south end of the drift a winze 40 feet deep had
peen sunk on the vein.

The Aurora vein strikes north, is nearly vertical, and averages 4 feet
in width. Tt can be traced couthward from the mine for about 1.400
feet (pl. 18). About 275 feet south of the north end of the vein vana-
dinite crystals occur in open spaces in the wall rock of pre-Cambrian
gneissoid granite along the west side of the vein. The crystal ag-
gregates are erratically and sparingly exposed over an area about 15
feet long and 10 feet high. The vanadinite is associated with an iron-
stained earthy material. This 1s the only occurrence of vanadinite

observed or reported in the district.
CHAMPION MINE

The Champion mine is about a mile southwest of Cerbat camp on
the western front of the range at an altitude of about 4,000 feet
(pl. 18). This mine is reported to be one of the first discoveries in
the district, worked in its early history chiefly for gold, silver, and
lead. Table 2 shows that the mine has produced a substantial amount
of zine during its later operations. No reliable information could be

obtained concerning the extent of the mine workings or the more

recent operations. The mine was idle when visited, and all the work-
ings were inaccessible.

The vein on which the mine is situated strikes about N. 50° W. and
dips about 75° NE. It can be traced on the surface for a little more
than 1,000 feet. A minette dike averaging about 6 feet in width lies
alongside the southeastern part of the vein (pl. 18). Schrader ( 1909,
p. 104, fig. 15) shows a section of the vein and dike sketched at the
mine near the surface. Metallic culfides observed on the mine dump
include pyrite, galena, sphalerite, and a very minor amount of chalco-
pyrite; all are contained in quartz gangue.

EMERALD ISLE MINE

An unusual type of copper deposit is found at the Emerald Isle
mine, located about a mile west of Mineral Park, Wash. The
mine was idle when visited early in 1943 and again in 1950, It was
worked at various times from 1917 to 1943, and late in 1943 the Em-
erald Isle Copper Co. resumed mining and began the erection of a 300-
ton leaching plant, which was completed in 194+ Mining continued
until June 1946, In 1947 the Lewin-Mathes Co. started operations on
the property and continued work until June 1948. About 55,000 tons
of copper was recovered from the ores during the period 1943-48.
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Mining in the early days was carried on chiefly from underground
workings, although work since 1943 has been done almost entirely from
an open pit. The underground workings were inaccessible when
visited. Two short shafts were sunk, and according to reports the
main shaft is 90 feet deep, penetrating 80 feet of gravels and boulders
and, at the bottom, 10 feet of bedrock. In the gravels near the bottom
of the shaft a drift extends northeastward for about 300 feet, and
another drift extends southwestward for about 1,100 feet. Until
1943 most of the surface work had been done in a small pit about 400
feet cast of the main shaft. When visited in 1950, the open-cut work
had been extended westward to the upper part of the old underground
workings northeast of the main shaft. 7

The deposit consists of a fissure vein and an irregular area of
mineralized alluvium bordering the vein chiefly on the east. The
mineralization consists of bluish-green chrysocolla and shiny black
copper pitch (probably an impure copper silicate).

The large open pit, which to date has yielded most of the copper
ore, furnishes good exposures of the chrysocolla-bearing alluvium and
also the upper part of the fissure vein. The mineralized alluvium
consists of copper pitch and chrysocolla coating particles and filling
interstices in the various-sized outwash material of the valley. Except
for a few mineralized fissures, striking northeast, and the vein near
the shaft, the walls of the open pit show the individual copper-bearing
bodies as concentrations of the chrysocolla and copper-pitch cement
in irregular lenses and pods ranging from a few inches to several feet
across. The outlines of a few of the lenses are clearly controlled by
the bedding of the debris. Boundaries of the mineralized parts are
commonly sharp. In places the finer-grained gravels and grits are
uniformly dull green, which may in part be due to material other
than copper. The richer parts are the typical bluish green of chryso-
colla.

The gangue consists of alluvial material ranging from sand and
grit to boulders as much as 4 feet long. The debris is commonly
subangular to angular and composed of rocks from the pre-Cambrian
crystalline complex as well as from the Mesozoic (7) granite. Granites
of various types predominate to a great extent, although a minor
amount of volcanic material is present. The material in the pit is
fairly well cemented.

The upper part of the vein is exposed on the west side of the open
pit. Here it is several feet wide and cuts the mineralized alluvium.
The vein strikes about N. 30° E. and is vertical. The minerals are
the same in the vein as in the open pit, but in richer concentrations.
The vein walls are irregular but distinet. Part of the vein is banded.
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During Thomas’ work in the district (1949, pp. 701-703) he was able
to observe the underground relations of the vein to bedrock. These
relations were of much importance to him in interpreting the origin
of the deposit. He states:

* * * TInits uppermost portions the vein is vertical or dips steeply north, but
dips of 45 degrees north have been reported in some of the lower workings.
The vein ranges from 3 to 12 feet in width. Alluvium occupies both walls at
and near the surface. At depths as little as 25 feet, however, bedrock occurs
in the footwall. and alluvium occurs in the hanging wall. * * *

Where bedrock was observed in the footwall the vein filling still consisted of
centented alluvial detritus. The nature of the vein where bedrock occurs in both
walls is not knowii.  Specimens of granite porphyry from the footwall are leached
and theroughly altered, and tiny irregular veinlets of chrysocolla occur in the
rock, In thin section the principal minerals are seen to be abundant clay mineral,

sericite, and brown chlorite.

The age of the deposit is Quaternary, because the mineralization
passes into and is contained chiefly in alluvium that is assigned to the
Quaternary. Thomas (1949, pp. 702-703), who believes that the chry-
socolla is of primary rather than secondary origin, gives his reasons
as follows:

It has been suggested that the mineralization was by solutions derived from
the weathering of the “porphyry copper” deposit of the Mineral Park district.
This would involve gravitative transfer of the solutions and localized deposition
of chrysocolla around and within a strong fissure vein and associated fractures.
Such solutions could exist, but the concentration of copper in them would be
negligible, and there are no plausible reasons to explain the concentration and
deposition of the copper at this particular location and within a vein.

On the other hand, solutions ascending along fissures and spreading out into
the alluvium provide a simple and logical source for the copper. Assuming this
to have happened, the question arises as to the nature of the chrysocolla. This
mineral is usually supergene and is a secondary product of various primary cop-
per-bearing minerals. In the Emerald Isle deposit, however, the following points
suggest that the chrysocolla is primary:

(1) There are no relict grains of sulfides, or any minerals, which might have

-served as a primary source of the copper. It might be assumed that replacement

or =olution of such primary minerals was complete, but at least a few specks
shouid have been preserved here and there.

(2) The texture of the chrysocolla, both in vein and blanket, is delicately
bauded and crustified, which suggests that formation was by open space fill-
ing and not replacement. If the chrysocolla is supergene the logical source of
the copper would be at some higher level. If there were primary mineralization
above, however, furnishing the source of copper solutions, there should have been
primary mineralization at the present levels, at least in the vein. This would
have to be leached completely away, before the solution of overlying material,
in order to explain the lack of relict prirnary minerals and replacement textures.
Such a sequence does not seem feasible.

(3) Some of the veinlets pinch out upward. The chrysocolla filling apparently
was deposited by ascending solutions. DPerhaps the veinlets could be explained
by lateral secretion, but the primary source material would still be missing.
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'roug?ﬁ’/ the same distance northwest and southeast of the shaft. The

;Gi)ﬂ—fobt level, however, extends northwestward from the main shaft
along the vein, intersecting the surface at a point about 2,400 feet
beyond the shaft. Southeast of the shaft this level is reported to
extend for 400 feet. No drifts are reported between the 1,200-foot
level and the bottom of the shaft (1,400-foot level).

The Golconda vein strikes northwest and dips to the northeast

(pl. 18). The angle of dip varies, but it is reported to average about
65° in the underground workings. The vein pinches and swells, rang-
ing in thickness from 2 to 7 feet. On the surface the vein can be
traced, chiefly by small prospect pits, for about 4,000 feet. Near its
northwest end it splits into several branches, two of which form
approximately parallel prongs and have opposing dips. The Oro
Plata mine is located on the southwest prong. A branch, about 1,700
feet long, trending in a more northerly direction, is known as the
Primrose vein. ‘
) The country rock is chiefly the pre-Cambrian complex, mostly gran-
ite. Numerous small, irregular bodies of the Ithaca Peak granite,
too small to be shown on the geologic map, are exposed on the surface
in the area along and adjacent to the trend of the vein.

"l‘he. principal metallic minerals, as determined chiefly from mate-
rml- on the mine dumps, are sphalerite, galena, pyrite, and chalco-
pyrite, contained in a milky quartz gangue. Much of the sphalerite
is dark brown to almost black. Sphalerite is greatly in excess of
galena. This is in marked contrast to the Tennessee-Schuylkill mine
Wl.li(‘h has produced about the same amount of zine as the Golconda,
mine (table 2) yet has produced almost as much lead as zinc.

Information of a general nature indicates that the best ore shoots
on the Golconda vein were found northward from the main shaft for
about 1,000 feet. Most of the ore has been removed from the surface
to the 600-foot level. Reports vary greatly regarding the grade and
quantity of ore left in the workings below the 1,000-foot level.

About 500 feet southeast of the shaft on the 700-foot level a crosscut
to the southwest connects with the mine workings along the Tubb
or Middle Golconda, vein. One of the higher levels in the Golconda
mine also is reported to be connected by a crosscut to the Tubb vein.
The Tubb vein roughly parallels the Golconda vein and, like it, dips
to the northeast. On the surface the Tubb vein is 350 to 600 fce,t dis-
tant from the Golconda vein. Four levels, with a total of about 3,500
feet of drifts, are reported on the Tubb vein. ’

GROSS COPPER PROSPECTS

A low-grade deposit of chalcocite occurs on the Gross ranch near
the western border of the main exposure of the Ithaca Peak granite
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south of Mineral Park. The inaccessible mine workings are reported
to consist of a 200-foot shaft and two drifts, each about 600 feet long.
One drift is to the east, and the other is to the northeast. The work-
ings were driven in 1926 by the C. and A. Mining Co. No ore has
been shipped. Material on the mine dump shows malachite, azurite,
and specks of chalcocite disseminated in minor quantities in pyritized
and silicified granite. Several veinlets of chalcocite 0.05 to 0.2 inch
thick were observed, and one such veinlet is reported to have been 2
inches thick. A few specks or paper-thin stringers of molybdenite
also were seen. Native copper, occurring as small leaf forms, is re-
ported to be present in minor quantities but was not observed during
the visit to the prospect.

GROSS MOLYBDENITE PROSPECTS

In Bismark Canyon, 1,400 feet east of the Gross ranch house, two
adits have been driven to explore a low-grade molybdenite deposit
(pl. 18). The work wasdeneabout 1926 by the C. and A. Mining Co.,
but no ore has been shipped. The adit on the north side of the canyon
bears almost due north for-about 800 feet. Molybdenite occurs most
commonly in specks and small stringers in quartz veinlets that cut the
Ithaca Peak granite. The veinlets are 0.02 to 1.5 inches thick, but
thicknesses of 0.5 inch or less predominate. Some molybdenite occurs
in small disseminated specks in the granite or as paper-thin stringers
with little or no quartz.

The adit on the south side of the wash is inaccessible but is re-
ported to bear a little east of south. Near its south end a crosscut
to the east encounters a rhyolite dike about 20 feet wide in nearby
exposures, The material on the dump shows numerous narrow mo-
lybdenite-bearing quartz veinlets and stringers of pyrite cutting the
rhyolite. The minerals extend into the granite in the same manner
that was noted where they are exposed in the adit on the north side
of the wash.

HIDDEN TREASURE MINE

The Hidden Treasure mine is nearly 2 miles southeast of Chloride
on the lower western slope of the mountains (pl. 18). The property
consists of five claims along and bordering the Hidden Treasure vein
held by FFrank H. Grannis, of Chloride. The mine has been worked
intermittently for many wvears by numerous operators. Schrader
(1909, p. 72) reports mining operations prior to his visit to the dis-
trict in 1907. The mine has produced, in addition to gold, silver,
and copper (table 2), a little more than 115 tons of metallic zinec
and nearly 80 tons of metallic lead during the period of recorded
production from 1901 to 1948,

4
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The mine workings, which were partly accessi ine
Wast }Yisitted, igclude several shafts, It?hreeycrosscflltt:;li‘:lg‘:V :Z?tstﬁa?ime
northeast, and three leve i
o e Rl 0lef e:lts. vertically spaced about 50 feet apart.

The Hid(_ien Treasure vein, on which the mine is located has
average strike of about N. 50° W. and dips steeply to the n(;rthe a:,l
It is correlated with the vein on which the Emerson mine is local:;z(i
(pl. 18). The vein pinches and swells to thicknesses rangi‘n fro
0.5 to 15 feet. Many branches and spur veins are disclosedgin t,lm
upderground workings of the Hidden Treasure mine. Crosscuts irlle
dlcgte Se}reral thin veins, some of which are probably branches of th-
main vein, .trending about parallel to it. These smaller veins o:
branches, with few exceptions, could not be traced on the surface

’Ijhe country rock is the pre-Cambrian complex of granite glieiss.
§c}.u§t, and amphibolite. In numerous places the country 1zock ad-’
joining the Yein is greatly altered to sericite or impregnated with
gﬁlte Ifzr (lhstances ranging from a fraction of an inch to several
bm-d.er th;:e:l ll;; ri:ztgisn ;r thin zones of gouge an inch or two thick

The rfletallic sulfides, which are in a quartz gangue, include pyrite
sphalerite, galena, and minor quantities of chalcopyrite. Ore shoots’
that: were observed in the underground workings are generally small
bodies only a few feet long and a foot or less thick czllsistilxg of an

mi a v

KEYSTONE MINE

The Keystone mine is in Mineral Park at an altitude of about 4,375
feet. . Schrader (1909, p. 82) states that it was located in 1870 ’an;i
tha.t its surface ores were very rich in gold and silver by reason of
wl.uch it bfecame the first important producer in the ,districtv The
mine, (“.onSISting of three patented claims, has changed own.orship
many times and, when visited, was reported to be owned by the Beach
Estnte. It was then idle, and water filled the undergroumi work-
ings and'the shaft to a depth of about 50 feet below the surface
;‘alblle ?t‘mdic]ate\}s‘1 that the greatest values have been in silver an(i

old, although the mi i
. ]ead’gand ey ne has also produced substantial amounts of

The mine was developed by a shaft, reported to be about 400 feet
deep,yand four levels at 150, 200, 300, and 400 feet. Drifting on
the 150-foot level is reported to have reached a distance of 850gfeet
northwest of the main shaft and 450 feet southeast of it 6n the
300-foot level drifts extend about 275 feet both northwest z;nd south-
east of the shaft. On the 400-foot level is about 125 feet of drifting,
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mostly to the northwest. The greater part of the ore above the
300-foot level is reported to have been worked out.

The vein on which the mine is located strikes northwest and dips
to the northeast at angles ranging from about 65° to 80°.  About 800
feet northwest of the shaft the vein splits into two main branches;
the southern branch dips ‘prevailingly to the southwest at a steep
angle and near its west end cuts a wide rhyolite dike. Another vein
about parallel to the main vein is reported to lie approximately 100
feet northeast of the Keystone shaft, although no evidence could
be found of this vein in surface outcroppings northwest of the shaft.

Vein matter on the mine dump is milky quartz with abundant
pyrite and lesser amounts of sphalerite, chalcopyrite, and galena.
Argentite, although reported to be present in the ore, was not found.

PAYROLL MINE

The Payroll mine is about 1.5 miles east of Chloride, near the
head of Payroll Gulch, at an altitude of about 4,500 feet. The prop-
erty, which includes the patented Payroll and Black Prince claims, is
held by the Thomas B. Scott Estate. The property is an old one,
having been located in 1887, and much of the early work consisted of
shallow diggings along the Payroll vein chiefly for high-grade gold
ore. Considerable mining had been done prior to Schrader’s (1909,
p. 62) visit to the district in 1907, as he reports three shafts, about
400 feet of drifts, over 600 feet of tunnels, and some crosscuts and
stopes. The main shaft was 225 feet deep. The mine was idle and the
workings were inaccessible when visited by the writer in 1943. The
main shaft is now reported to be a little more than 600 feet deep. The
mine was developed by four main levels, the 50-, 200-, 400-, and 600-
foot levels. Drifting and stoping from these levels has extended
chiefly southeastward along the vein, the maximum distance from the
shaft being 500 feet on the 600-foot level. The total length of all
drifts is reported to be about 2,000 feet.

Production from the mine during the period 1901-48, as given in
table 2, shows that during these years the mine was essentially a pro-
ducer of zine, although the early, unrecorded production may have
been mostly in gold and silver.

The country rock consists of many types of the pre-Cambrian com-
plex, although light-gray, fine-grained granite, dark, medium-grained
biotite granite, hornblende schist, and amphibolite predominate. A
diabase dike, not shown on the geologic map, is poorly exposed for a
short distance along the northeast side of the vein near the main shaft.
It could not be found in its projected position on-the northwest side
of the gulch, and it apparently has been cut off by the northeastward-
trending fault shown on plate 18.
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" OTHER MINES AND PROSPECTS ON THE TENNESSEE VEIN

The Elkhart mine, at the extreme north end of the Tennessee vein,

is an old mine that has been idle for many years. The total production
from this mine from 1901 through 1948, as shown in table 2, has been
small. The mine workings, now inaccessible, are reported to consist
of three shafts, six levels (the lowest 500 feet deep), drifts totaling
about 2,600 feet, numerous stopes, and several crosscuts.

The Silver Age mine, near the extreme south end of the vein, was
primarily a silver mine (table 2). The silver was probably derived
in large part from silver chloride (cerargyrite) found in the oxidized
zone. Accurate data concerning the inaccessible mine workings could
not be obtained. It is reported that the shaft is about 150 to 200 feet
deep and that drifts and stopes extend northward from the shaft for
some 200 or 300 feet. The vein material on the mine dump is partly
oxidized, chiefly to iron hydroxides. Pyrite is the most abundant
primary sulfide. Minor amounts of galena and sphalerite, together
with sparse chalcopyrite, are associated with the pyrite in quartz
gangue. ‘

Several shafts have been driven and numerous pits and trenches
have been dug along the Tennessee vein from the Silver Age shaft
to the Tennessee shaft. The deepest of these is the J ohnny Bull shaft
(pl. 18), which is reported to be 88 feet deep.
from this shaft is known.

Diamond drilling on the southern part of the Tennessee vein was
carried out by the United States Bureau of Mines (Tainter, 1947) dur-
ing the period from September 16 to December 8, 1943. The explora-
tory work consisted of eight drill holes on the Johnny Bull and Silver
Knight claims, between 750 and 2,450 feet south of the Tennessee shatt.
The holes were distributed along the vein at intervals ranging from
200 to about 375 feet. All holes were drilled from the surface and in-
clined toward the vein. Four were drilled from the west side of the
vein outcroppings and the other four from the east side. Depths
below the surface at which the vein was intersected ranged from about
100 to 350 feet, the deepest corresponding approximately in altitude to
the 400-foot level in the Tennessee mine. ‘

All holes intersected the vein, but the vein filling in seven of the
eight cores was barren of ore minerals or was so low in grade as to be
of little or no economic interest. The only hole that showed a substan-
tial amount of the ore minerals was hole 8, located about 1,900 feet
south of the Tennessee shaft. This hole intersected the vein about
100 feet below the surface, at an approximate altitude of 4,100 feet.
A 3.5-foot interval of sphalerite, galena, and pyrite in quartz gangue
assayed 7.6 percent zine, 0.1 percent lead, and 0.03 percent copper.

No drifting or stoping
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This intersection might suggest that the top of an ore body was per.x‘:
trated, but the Bureau of Mines engineers believed that the extfanséhe
drilling necessary to determine the existence of an ore shoot In
vicinity of hole 8 was not warranted.

TURQUOCISE MINES

Deposits of turquoise are restricted to the Ithaca ?ez}k gra.mt.(;) a(xlld
occur most abundantly in the southern half of the main mtru'swei) okZ
south of Mineral Park, particularly on Ithaca and Turq"umse't eami
Many small and shallow workings have explored these (Ade-pos.l S, 9; i
only the larger ones are shown on plate 18. SOfnc of the 1%%3?1 -
very old, having been started b¥ the Aztec I:lilans. Very k.

n the deposits for many years. S
ha’i‘ﬁ:;ﬁo(ilszn(e)cgurs typiczlly in veinlets amll small lense_s\ in 51l1tc1ﬁ£:1(llj
sericitized, and kaolinized porphyritic granite. T 111‘.q1}015ti mo(s‘-1 cl(‘)an-
monly fills cavities in quartz veinlets, altlu.)ugh some isin a t;are gi :
ite. Other minerals sparsely associated with turquoise in a few plzges
are malachite, chrysocolla, and hydrou's .iron oxxdes: S'terrc_Et ( h
pp. 847-852) describes some of the individual deposits .ln.thlb area.

The features of the deposits suggest a sc'condary origin l})ly super-
gene processes similar to those gi\jen by Paige (1?1‘2) for the origin
of turquoise in the Burro Mountains of New Mexico.

LIST OF REFERENCES

The literature pertaining to the dist?ict is not extensive. ('il‘h:a h:f,
given below includes the chief publicatxo]}s. Of these, Schra er’s (Il‘e_
port on districts in Mohave County fu'rn‘lshes the.most eXtie]lSI’:;efur_
seription of the Wallapai district, :md_lt 1s of‘partlcl,ﬂar vaslclfil s fue
nishing descriptions of many of t..he mines. lllorqas n(llanu_ t.pns .
tributes much information, partlcularly h]s.detmled. escr;p |1o 2
the minerals and their paragenetic relatlonshlp's. He mc}&F es ‘.115?:1,.1{
scale geologic map that covers an area extendm.g from ) m;r& ;ef'
northwestward for several miles beyond Chloride. LIOSF ? 1(;) e
erences are brief summaries of the {_reology and ore deposits, probably
taken in part from Schrader’s previous work.

BasTin, E. 8., 1924, Origin of certain rich silver ores near Chloride and Kingman,

i N. G y 17-39.
Ariz.: U. 8. Geol. Surv. Bull. 750, pp. ) . "
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DixNgs, M (I;’ 1950, Wallapai mining district, Mohave County, Ariz. : Arizona Bur
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EmeM;lej :nd HEI:EMAN, E. S., 1936, Arizona metal production: Ariz. Bur,

Mines Bull. 140, pp. 73-95. ‘ .
GarreTT, S. K., 1938, Tennessee-Schuylkill mine: Ariz. Bur. Mines Bull. 145, pp

117-119.
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The Payroll vein strikes N. 30°-35° W. and dips steeply to th
northeast. It commonly ranges in thickness from about 4 to 19 feet(;5
though Schmdex: (1909, p. 62) reports a maximum thickness of nearl ’
100 feet.. The vein can be traced by persistent croppings southeastwa,r?i’
to a pf)u}t about 1,000 feet beyond the Mary Bell mine, but past this
point 1t 1s poorly exposed and correlations are somewhat questionable
'I}‘hef total length of the vein is about 6,700 feet. Northwest of the main.
;1&13t8.0)f the Payroll mine the vein has been offset by a fault. (See

The Yein filling, as determined chiefly from material on the mine
dump, is sphalerite, galena, pyrite, and chaleopyrite in a gangue of
quartz. .Cerussite, although not observed, has been reported as oc-
Currig in moderate amounts in the oxidized parts of the vein.

TENNESSEE-SCHUYLKILL MINE

The Tennessee-Schuylkill mine is 1 mile east of Chloride at the
western fnot of the Cerbat Mountains, at an altitude of about 4,200
feet. It is an old mine and has been worked intennittenth’ by nun;er-
ous operators for at least the past 50 to 60 vears. During‘ most of
World \Var: IT the mine was operated by the Tennessee-Schuylkill
Qorp_., and it was the only large mining operation in progress in the
dlstn?,t. A mill located near the Tennessee shaft was ruhn&nnr at a
capacity of about 150 tons of crude ore per day, averaging 6 to% er-
cent zmc,.3.5 percent lead, and 17 to 25 ounces of silver;erbtnn !

-Th_e mine has been the largest producer of lead and ziné in the
.dlstl'l(_‘f: .(table 2). It has produced almost as much lead as zinc and
in addition, has yielded substantial values in gold and silver ’f[‘his’
and the. Golconda are the only two mines that have yielded .a tot'li
production valued in excess of $1,000,000. )

The Te‘nnessee—Schuylki]l mine is on the northern part of the Ten-
nessee vein (pl. 18). The main, or Tennessee, shaft is about 1460
feet deep. The Schuylkill shaft, about 1,450 feet to the north’ is
about 800 feet deep but is caved, so that the only access to the min’e is
byt the Tennessee shaft. For many years the Schuylkill and Tenneqee;t
Inines were operated as separate mines. Plate 19 is g lon(ritudinal;‘e(;-
tion along the vein showing the extent of the workino’s.b The SEC(;iOYl
_has been compiled from data of various sources and m;v be inaécumte
n part because past records are scanty and undel‘gl‘éund worki;m
are inaccessible in most of the Schuylkill workings and also in a ver ¢
large part of the Tennessee workings. Tt will l:e noted ;Int onl "
small amount of stoping and drifting has been done below éhé 1 4%,)0}T
foot level. _\lso, very little work has been done south of the 'l'f*nn(:Q“(‘ J
lsl'la_ft,1 a'lt]mugh most of the work in progress when the mine .\:'u:
:‘lllzl:l(a;tr'l 1943 was confined to stopes off the 900-foot level south of
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The Tennessee vein is about 6,000 feet long and strikes N. 8° W.
Dips are steep, averaging 85° E. in the Tennessee and Schuylkill work-
ings. One reversal of dip, 50 feet north of the Tennessee shaft be-
tween the 900- and 1.250-foot levels, is to 87° W. Garrvett (1938, p.
118) notes that ore shoots in the mine tend to occur where the vein
changes to a more westerly strike. In common with many other
veins in the district, the Tennessee vein shows considerable pinching
and swelling along both strike and dip. In the Tennessee workings
thicknesses range from 1 to 22 feet ; the average is about 8 feet. Spurs,
irregular branches, and small parallel veins are characteristic. In a
few places enrichment is found at the junction of branch and spur
veins with the main vein. Other junctions show lower-grade ore than
average.

Gouge, locally accompanied by hrecciated vein material, is common
along the hanging wall and footwall of the vein as well as irregularly
traversing the vein. Alteration of the wall rock, with the formation
of sericite and pyrite, extends a few inches to several feet from the
vein.  The composition of the wall rock has not influenced the vein
as regards either width or mineral composition.  Throughout the
entire length of the vein the country rock is a complex of amphibolite,
pegmatite, granité, gneiss, and schist.

The hypogene metallic minerals are chiefly sphalerite, galena, and
pyrite with minor amounts of arsenopyrite and chalcopyrite. They
commonly occur intimately associated in a gangue of milky quartz.
In a few places a crude compositional banding of moderately pure
sphalerite, galena, or pyrite is present, the bands seldom exceeding a
few inches in width.

Supergene minerals are anglesite, cerussite, cerargyrite, native gold,
and—rarely—native silver. The supergene ores are now of little im-
portance, although the precious metals were of chief interest in the
earlier period of mining in the higher oxidized zone.

Plate 19 indicates that those ore shoots about which information was
obtainable pitch to the north. The ore shoots likewise show an in-
crease of sphalerite over galena southward. The ore shoot south of
the Schuylkill shaft has a stope length of about 400 feet along the
&00-foot level (pl. 19) and a pitch length of about 1,000 feet between
the 300- and 1.000-foot levels. An even larger ore shoot has probably
been mined out in the ground a few hundred feet north of the Tennes-
see shaft, but no records of it are available and the workings are largely
inaccessible. The four main ore shoots were projected to the surface,

and an attempt was made to determine any special characteristics of
outcrops at these places that might aid in predicting ore shoots in the
southern part of the vein. However, no special thickness, gossan,
breceiation, or other indications of possible ore shoots were evident.
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TENNESSHE MINE,

The Tennessee mine is 1 mile east of Chloride. at the foot of the
mountains, on the cast side of Tennessee Wa<h. at an clevation of
abont 4.050 feet. (See PL V. B It is owned by the Tennessee
Mining Company, of Chloride.

The Fennessee is an old mine and has been worked for more than
fifteen years. It has produced hundreds of thousands of dollars in
ore. Among the earliest owners were A. M. MacDuffee, and later Mr,
Botsford. who held the property for eight or nine years and 15 still
part owner with the present company. which took it over in 1906,
For the six vears ending in 1903 the Hualpai Mining and Develop-

ment Company, with headquarters
at Los Angeles, operated the mine

a month, besides a large amount of
high-grade ore that was constantly
being shipped. From 1904 to the
middle of 1905 the mill was shut
down, but since then the present com-
pany has been running the mine and
0 % imile pill almost steadily, and the prop-
erty is now being developed for han-
dling on a larger scale.
TENNESSEE The country rock at the mine is a

MINE

ELAKY and took out chiefly lead ore. For

/ a long time during this period the

b/ % N _production was a carload of concen--

e trates a day, or sometimes 50 carlonds
%S SCHUYLKILL y

MINE

B gueiss with granite and schist occur-
607y i gy

| ring near by. The gneiss is com-

! posed chiefly of sericitized feldspar

. , and crushed -quartz with streaks of
Figunr .'..'Fl'lun showlng course of chlon'iw. The gmuite lg a i)illkish-
ennessee veln, - . . X .
gray medium - grained microeline
rock, somewhat crushed, and contains very little biotite. The schist
is the fine-grained, black, typical amphibolite variety and is composed
essentially of brown hornblende, ‘sharply defined feldspars, mostly
triclinic, and a little pyroxene. :
The mine is situated on the Tennessee vein (see fig. 5) and is
developed by two inclined shafts and six Jevels, The shafts are
located 280 feet apart. The main or northern shaft is 600 feet
deep and the southern shaft 400 feet. The levels are spaced 100 feet
apart vertically, the first level being 100 feet below the surface, as

shown in the accompanying vertical section of underground workings |

e

U. 6. GEODLOGIC AL SURVEY BULLETIN ‘24 PLATE 1Y

A.

PART OF LAVA MESA SURROUNDING KINGMAN, LOOKING NORTHWEST FROM
WEST SIDE OF TOWN.
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(fig- 6), which also shows the amount of drifting on the various
~ Jevels.

. The vein croppings, rising locally several feet above the surface,

. ' are reddish, brownish, yellowish, and blackish quartz and galena

I . staimed with iron and manganese. The vein is regarded 2s a part of
©  the great lead-bearing “lode ” on which the Schuylkill and Elkhart

% mines to the north are situated. At the surface the vein strikes

 N.8° W. and dips about 68° E.

';, ciding with the dip of the vein. With increasing depth, however,
- the dip gradually diminishes until on the 400-foot level the vein lies
" 30 feet east of the shaft, and in the 200-foot drift on the 600-foot
level the strike of the vein is N. 10° E. This change in strike, how-
ever, on this level may be occasloned by what seems to be a spur vein

hut:n l—w -ull- slong Tennessee vein.

‘_Jedcmmginﬁm&ewed,asdwwnmﬁgm5 as there is
considerable body of ‘rock; probably 5 or 6 feet in thickness, be-
n the ore zone in the drift and that in the stope above, and as
Mm&emtﬁmshnhanﬂmdmmmg-
&mdmhtqwnhwhidndlpsmrd the main

"‘ﬂbnmﬁrtbewpcﬂmhnd smooth, and furly regular.
_On the 600-foot level three systems of slickensides are shown, whose

northward at angles of about 40°. Slickensiding is also shown to a

! gdgmmmofthoore. 2l

and one of the most prominent lead-
M Temtory The ore contains mainly galena,

bhndeandppth,mddﬂommgwdm}wrnluesmdsonn

5+ b DI - i L ia i . SR I o ity B L i

The main or north shaft starts on the vein, its slope at first coin-

component direction indicates relative vein movement downward and



‘of a medium to fine gr.nned mixture of bright crystalline galena and

‘The galena locally exhibits an imperfectly banded structure, due to

_bunches of quartz, 7 feet.

‘ Mins values of the other metals, silver and gold. In addi L. e ; .' _' e Ty

o, opdh T, R R a oy piy s Faen T e TSP
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gold and copper. Specimens collected from the 600-foot level consist 3

U. 8. GEOLOGICAL SURVEY BULLETIN 807 PLATE V

dull resinous sphalerite in about equal amounts, and contain about 5 -
or 6 per cent of irregularly disseminated iron and copper pyn‘m.

pressure.

The average run of mine ore, omitting the zinc, is about as follows:
Lead, 20 to 70 per cent ((om;ntwtes, 75 _per cent) ; silver, 8 ounces
\concentrat% 25 ounces) ; gold, small amount ; copper, sowne in deep
part of mine, increasing in amount with depth

Gold occurs only in small amount and is found i m t.he pyrxte. Of

xemauung t\\o thmls is ml”('(l
The mine has been productive from the surface down. From the
ground between the surface and the 400-foot level thousands of tons
of rich galena ore have been shipped to the smelter. The ore shoot -
had a horizontal extent of about 250 feet, and contained some bodies
15 feet in width. Extraction was easy w1th a small amount of tim-
bering, but it is reported fhat owing to the extravagant manlgement
of the property the pmhb, realized were small. There is said to be
good ore still remaining in this part of the mine, but on account of
caving of the stopes it will be difficult to extract. :

On the 400-foot level a vein 21 feet thick, with 5 inches of =
galena, was mined for about 40 feet horlwntallj From the fm!rth to
the fifth level there was a decrease in the value of the ore, due to the
predominance of zinc blende, but from the fifth to the sixth level
gnlena increased to the proportion shown in ‘the upper part of
mine._

The 500-foot level contained good ore for a distance of 800 feet, ai
the upraise from it showed 12} feet of almost solid galena. In
200-foot drift of the 600- foot level, towardWom D
vein showed about as follows: Good ore, with guaris coming in?
toward right, 2 feet 9 inches; milling quartz, 8 inches; h.xr are,

A. ELKHART MINE AND MILL, LOOKING NORTHWEST.

_According to Comstock o the mine, about 1899 in. lts mt,
encountered one of the buried older east-west est auriferous veins or croqi
belts of mineralization, which increased the gold value of the nme{
produet from $1 to $10 a ton. =

Noeffort has ever been made to handle the zipec as.a by-prodnct its
being allowed to go into the tailings dump at the mill, which aiso 3

w——

B. TENNESSEE MINE AND MILL, LOOKING SOUTHEAST.

e bodies of zinc ore, some 12 feet in width, on the 2

ﬁﬂ” mrt Tevel Txfw beep left standing in the mine, . The

’ '(‘m\: Theodore B., Geology nd vetn phenomena’ of Arknl ‘Prlﬁ. l‘-
Min. Eng., veol. 30, 1900, p. 1048, ;
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able tailings in the dump are estimated by H. L. McCarn at 12.000
tons, . and they will concentrate about 60 per cent. or aboth’l_t_gu_Qf
zinc in 4 or 5, and will besides carry 8 to 10 per cent of lead and some
sitver and gold. Of zinc alone, by fine grinding and proper treat-
©  ment, they are expected to yield about 300 tons of concentrates.
There seems to be little doubt that the zinc, which heretofore has heen
regarded as a detriment, can be marketed at a good profit. In Jan-
uary, 1908, after the foregoing was written, Mr. McCarn informed
the writer that the tailings were being worked over with jigs, tables,
and electrostatic separators.
The most important of the surface improvements at the mine are
a well-equipped steam concentrating mill, having a capacity of 100
tons in twenty-four hours, and two substantial steam hoists, that to
the south having a eapacity for a 1.000-foot shaft.

RCHUYLKILL MINE.

The Schuylkill mine, one of the oldest in the distriet. is about 1
_mile northeast by east of Chloride, on a patented fractional claim ad-
joining the Tennessee on the north. Tt is on the west side of Tennes-
see Wash, and 100 feet above it, at an clevation of about 4,300 feet.
It is owned by the Southwestern Mining and Smelting Company, a
Pittsburg corporation.

The mine in early days was worked by Monroe Salisbury, who
" operated the Benson smelter, to which much of the ore was shipped.
Later it was sold to the present company, which did the deep devel-
opment work planned to extend to a depth of 1,000 feet, and is said
to have blocked out much good ore ready for stoping when, about
. three years ago, work was suspended.

‘¥t is situated in alignment with the Tennessee and Elkhart mines

t and ore are similar to those of the Tennessee mine. The vein
~strikes N, 9° W. The large dump shows that much work
been done. The developments consist of a steam hoist, an
ent shaft 500 feet deep, two long crosscut tunnels, and consid-
e drifting and additional crosscutting. The mine has produced
h good ore and has much more in sight reported to carry good
and gold values. That from the surface workings was mostly
of high grade. Rich silver-lead ore is also reported to occur on the
400-foot level, and on this and the lower levels are ores with native
; er, running $100 a ton. The mine was closed at the time of the
it
s ELKMART MINF.

w mine (PL. V, 4) is situated a little more than a mile
past of Chloride, west of Tennessee Wash, and adjoins the

is supposed to be on the Tennessee vein (fig. 5); the country -

J/
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Boy, Towne, Pinkham, Altata, Midnight, Minnesota-Connor, Elks

bert, Schuylkill, Juno, and Pay Roll, the first seven being the prim-

i the Samos, Minnesots-Connor,
inent,

Tennessee mine.—The Tennessee mine is located a mile east of
("_iloride, at the base of the mountains, its elevation being 4,050 feet.
The country rock is pre-Cambrian gneiss, with granite and achiat
ocowrring near by. The gneiss is composed eesentially of sericitized
feldspar and crushed quartz. The mine is located on the Tennesivee
*eim, which further north has also been opened by tlie Schuyikill
snd Elkhart mines. Tt ig developed to the depth of 600 feet by two
hatts and six levels, which aggregate about 5,000 feet of workings.
t produces some water. The principal sarface improvements are

well-equipped 100-ton concentrating mill and two steam hoists,

The vein dips steeply to the east. The croppings show quartz

~sined brown or black by iron and ‘manganese oxides. The walls are

+rd, amooth, and regular and show several systems of slickensiding.

v places the vein itsplf is fissured. The ore contains | the sulphides
- %4 lead, zine, and iron, carrying silver values and some gold and cop-
ol Its average run of mine, omitting sine, is about as follows:
ad, 20 to 70 per cent, concentrates 75 per cent; silver, 8 ounces,
Temwentrates 25 ounces; gold, small amount; copper, some in deep
4% of mine. Of the output about one-third is high-grade shipping
“W%; the remainder is milled,

e mine has been productive from the surfaee. Thousands of
M of rich galena have been shipped to the smelter from the
- 400 feet. Hmtheoreshoothtdtba-i:onweantof

5 250feet,nndwulocdly15feetinwidth. There is still
®ueh good ore in this section of the mine. On the 400-foot level
#sld galena was mined for a vein width of 21 feet and 5 inchies,
ssbemding horizontally for about 40 feet. From the fourth to the
O level there is s decrease in the value of the ore due to local
éwrrense of zinc, but from the fifth to the sixth level the ore agsin
cemteins more lead. The 500-foot level contains good ore for n2
dissance of 800 feet and the upraise from it yields much solid gelena.
Toward the end of the 200-foot drift north, on the 600-foot level, the
vein now shows about as follows beginning on the hanging-wall
side : Good ore with quartz coming in toward hanging wall, 2 feet 9
inches ; milky quartz waste, 8 inches; fair-grade ore with bunches or
lenses of feldspar and quartz, 7 feet. It is stated that the tailings on
the dump contain much zinc blende which can be recovered by con-
centration. The ore is shipped to the smelter at Needles, on Colorado
River, or to Deming, in southwestern New Mexico.

Samoa mine.—-The Samoa mine is situated 3} miles east of Chlo-
ride, near the crest of the range, at an elevation of about 6,000 feet.

o H
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Despite the great war; despite the frivol-
ity of metal prices; d-‘.m the countless
.
o e everyday man polit; gym-
nastics of the most remearkabl inis-

next pay-day; despite all these han
and 'ﬁo fln,” unl:l woman
:ﬁu:fn:lh. prohibition
eevryday

Chloride keeps moving. has
tinvally increasing number of mines
przec. of development the in?:dhh
an h'ibuhxy dim, many indiea~
tions foday of a more solid and

¥ than ever
dition doubtless being caused not:

Y,
-

of the pouibilly of

X y

uipped to profit by it. The “reason” is
mc: That the Cerbat has the ore,
ring the past

and in vast amount! Only
week this reason has been enthusigstically
expressed by two different mining opera-
of wide experience, and independ-
ently of each other; each of whom made
substantially the fohowin( statement: “I
have loked over practically all of the
mining districts in North America, and I
have come here to stay, for I have never
seen a section of the earth of similar size
so well mineralized.” “Why man! even if
you want to cut out the properties offered
for sale, there are thousands of prospects
which are opened to location which have
been superficially opened twenty years ago
and abandoned, which show conditions and
values wll:}’cl;,"u tg; dwero——tcabg in ';'ono';
, wou gobbled up at big prices.
E"I'lI‘u ore-chutes, as found in the main

i
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Chloride and the Wallapai Mining District

(By PROF. F. C. SMITH, Chloride, Ariz.)
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veins at least, go down; as shown in the
only two deep mines you have, the Ten-
nessee and the Golconda; what better do
you want?” These ideas are not exag-
gerations; they are facts. If this be the
case, the query arises as to just why these
conditions have not been -more largely
miud to profit. The answer is easy,

ugh it is & function of several va-
rioties:

(1) Swrietly local milli

of_ these com-

plex ores (ﬁh‘ 1 zinc, copper,
gilver and varying percentages)
was the ' 6conemic procedure thirty

years ago, as it is today. A very super-
ficial consideration proves this axiomatic;
since it is difficult to conceive a situation

warran the expense of wagon and rail-
e gk Ty e o o ey inrs

we ; a year e
milling of = been i;‘: very

ores has
weak 't ' the least; the main
function of &I&, houses

- to the % ua5 lot the
mw hbo-.h m*.:’n its
..‘Mcmdlpﬁ. “mthd:
advent » NO d
have been e which n!f';gd::iem:re
than a very ro and incomplete saving

on such ores. en many deposits of
eomglu ores have hitherto been of only
problematic value; since complete milling
was impossible in many cases, and only
the richest portions of the ore would pay
for shipment.

(2) Minds unacquainted with the re-
cemt in the metallurgy of these
ores no recourse but to base their

opinions as to their commercial value (and
¥, %0 broad-cast these opin-
4oma) upon history, which includes
record some salient mistakes and
of r costs than are necessary today;
and it must be confessed that this cate-
gory includes ma vuitu:g engineers,
who camol a k of the necessary
technical know to cover the situation
, bu suoch deductions from the past:
forti their adverse conclusions by
the use of memimum mining costs for the
distriet (whether logical or not) together
with maximem tpeatment and ulling cos
backed up by mimimum saving as obtaine
in some o mill, whether the latter
is properly t or not. These condi-
tions unjustly, but quite frequently, befog
the situation.

(3) The fallacy of the attempted ex-
ploitation of the complex ores of the dis-
trict by laymen, profoundly ignorant of
the enforced nicety of techni detail re-
quired, has strewn the district with pitiful
wrecks which cannot fail to render ob-
servers skeptical of success. A few years
ago there was some excuse for this condi-
tion; but today there is none.

Here, then, are a few of the reasons
for the interrupted progress of Chloride,
whereby it has evidenced repeated periods
of great activity, with alternate periods
of depression; explaining very fully why
many promising ore-deposits have been
abandomed before fruition, and why many
investors have been afraid to proceed, or
to properly finish what they have begun.
Notwi nding this limping progress, a
real progress is being accomplished, simply

w

as the natural result of the oecurrency
So many ore-deposits which simply

be neglected; and there is a practical
tainty of the early erection of a
modern and efficient mill for the
ment of the ores from the Schuylkills
nessee mines. The erection of this
should absolutely solve the problem
Chloride’s future; ridding it of the f
incubus of the installations of P
cranks and visionary dreamers, and
iording a proper pattern for busin
operators. ‘

The fact must- not be omitted that
are already two small flotation mills

;:1 tbti: .eCtli&mt;:h the ‘W&.“ _and
(eystone. either o yet
into active operation, but there is
reason to doubt their %
when they do i Vod

Among the mives, the Behuxd‘
hemsee carvies out a steady improves
and development policy; operating
shifts and opening up new ‘
against the day of production. Co
has recently been made with the 8
shaft on the Schuylkill end-line, by
raise from the Tennessee 900-foot
north, thus establishing the emtity
one vein, draining the Schuylkill |
ing better general ventilation. o

The Cerbat Silver Minin Company .
actively operating the old %lkh.n
erty, northward on the same vein;
the Schuylkill shaft and surface
and continuing the drift on the 80
northward into Elkhart ground. This
bring the explorution some 800 feet
the old Elkf;n shaft, and in these
workings good ore has been a
countered. There are two parallel v 3
one carrying silver-lead ores, the
pyritic gold ores. -

Still to the morthward, the Chlb
Queen Company is drifting on the
foot -level, and. psoducing some very
ruby silver ore is property covers
intermection of samme East-West silver
which have & quantity of
grade ore, with the North-South
upon which are the mines above-mes
tioned. '

A short distance east of the Tennesses
an operation has been undertaken whid
is of great interest to he whole distrief
It consists of a double-track cross-cut tus
nel, opened near the south end of th
Payroll claim, which is to be driven abeow
two “miles easterly to intersect and drah
the many veins at great depths. - The em
terprise has been started by Colonel Ram
kin, and the tunnel has a depth of some
thing like 300 feet. It is understood tha
T. B. Scott, the owner of the Payroll
has become interested, and that the worl
will proceed without delay.

The Brunswick property, on the Ten
nessee vein, has recently begun active op
erations, and promises to take a prominen

art in the ore production of the camp
Pt is located a few hundred feet south o

the Tennessee.

In this immediate vicinity and near the
old Altata mine, the Rescue or Dorothy
claim has recently jumped ifito prominencs
having produced and shipped some of thd
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finest silver ore which the district has
ever yielded.

Late reports indicate that the three min-
ing properties recently operated under the
management of Mr. J. B. Hughes have
been consolidated, and that active develop-
ment of the entire group will be com-
menced at once.

The Emerald Isle Copper Company has
recently shut down to make alterations in
its electrolytic plant. This company has
a large body of oxidized copper ore, occur-
ing as a conglomerate, and it has already
reached the "production of two tons of
metallic copper.

West of Chloride, in the flat country,
the Tuckahoe is installing a heavy duty
sinking pump, with the intention of sink-
ing to the 1000-foot level: their ore as
developed showing fine values in silver
and gold with much less lead and zinc
than is found in the ores of the main
range. It is expected that the Diana will
ghortly resume work, as well as the Golden
Cross Metals Co. Both of these proper-
ties carry fine-grained pyritic gold ores in
a quartz matrix, especially well adapted to
eagy concentration.

The ﬁ:ﬂal and Buckeye mines in Min-
eral Park have been purchased by a syn-
dicate represented by Mr. M. B. Dudley,
and are being rapidly developed. The
Rural is an old property which has not
been worked in many years, but which has
formerly filled the cabinets of Mohave

- County with the most magnificent speci-

mens of native silver. After unwatering
the shaft, conditions have been found of a
much better character than could have
been expected. amd there is little doubt
but the two properties will very soon be-
come heavy silver producers.

The Washington mine, also in Mineral
Park, is being rapidly brought to the pro-
duction stage, ns the mill is practically
finished, and has already passed the ex-
perimental stage. The property shows sev-
eral very interesting veins, with certain
ore-chutes carrying high values in ruby
silver. It is being operated by a syndi-
cate, with Mr. F. E. G. Berry in charge.

Beside these properties, many others are
showing activity with the advent of many
substantial operators, and new finds are
frequently reported. Many of the former
residents of Chloride, who left the camp
shortly after the war conditions became
active, are returning; all expressing their
vast satisfaction at their ability to resume
life ’l'n “the finest mining camp they ever
saw.

THE ARIZONA GEM MINES

(Special Correspondence)

Located at Mineral Park, 20 miles
north of Kingman, Arizona, is perhaps the
greatest producing turquois mines in the
world. A Jarge percentage of the stone
is, however, of the poorer grade consisting
of quartz i blended with turquoise and
is called by the trade “matrix” ; while
quite attractive and has a large sale, it
is never rated in price with the clear
stone. The prices prevailing up to 1907
rranged from $2.50 to $12.50 per pound
in the rough, but since that time prices
have materially dropped, until for several
years past these mines have been closed
down.

The largest producing company, with
the largest acreage, is that of the Aztec
Turquoise Company of New York. This
company was the pioneer, being followed

ARIZONA MINING JOURNAL

by the Southwest Turquoise Company of
Los Angeles, the Los Angeles Gem Com-
pany and the Arizona Turquoise Company
of New York.

There is evidence that the mines were
worked in the stone age as numerous stone
hammers and hand elipping stones were
found there. The late Jas. W. Haas was
the original discoverer of the turquoise
at Mineral Park, operating the old Monte-
zuma mine in the Turguoise mountains
southwest of Ithica Peak, but upot find-
ing the later mines in the Ithica Peak
country the old Montezuma mine was
abandoned.

Another important deposit is that of
Chrysophrase in the River rangv, some 18
miles north of Oatman. These properties
are of late discovery amd mwe expected
to rival the famous old turqueise output,
as it is of more commereial value and
very rare. This gem is remindful of the
remotest antiquity; a hard semi-trans-
luscent green stone, ing s*vipes and
colored with nickel. Perhape the only
operating mine of this stone i» Ameries
today is located at Porterwills, California,
and owned in New York,

Owing to its high market value, ull
grades are used, comp: & dozen d&if-
ferent grades from common te elear, and
values run all the way from a few
to around $400 a pound.

STANDARD MINERALS DEVELOPING

A strike of gold and silver «#¢ has been
m?ideM on or;: of the claims af tbel Stand-
ar inerals company, twenty miles sast
of Kingman. The company had been sink-
ing a shaft on the Standard siaim a#d at
a depth of thi feot ran imto ore that
gave results of from fear te ton emuces
gold and 3256 ounces silwer.

The vein in which the strike was made
is about five feet in width, the rich streak
having a width of from eighteern nches
to thirty inches. The whole width of the
ore-bearing streak is pay.

The Standard Minesrals gompany has
been operating a mill en s molybdenite
properties and have besa ing the ore
bodies on the deep levels.
been doing good work, s preduct of about
sixty per cent mwoly ite being secured.
The company is undewstopd to have con-
tracts covering all the c¢oncentrates the
mill can produce.

The mill is under the direction of 8. S.
Jones, who is also consulting engineer for
the company., Mr. Jones is one of the best
mining engineers and metallugists in the
country and the Standard Minerals com
pany is to be congratulated on sacuring
his services. George Williston, & young
engineer and metallurgist, is assistant t»
Mr. Jones in the mill work and Gerak#
Stimpson is general manager.

Through the hospital system the wos
men of the Warren district get uil med
cal care and surgical attention «wcessas ¢
for sickness and accident, and tisé fam#ies
of the workmen get all mediex: stterntus

The railroad from Cesdar Gleids to (k-
dale, the smelter town of the "'sited ¥ ~eede
Copper company, runs threwgh a ssiuia-
ture Grand Canyon; this has not bevi: ad-
vertised to any extemt, but it is rare
scenic attraction

e mill has .

The Chloride Queen Mining Co. has five
claims and two fractions, over one hundred

and twenty acres of ground in one block
side-lining on the no: side of the Cerbat
Silver Mines Co. (known as the Elkhart
mine) and end-lining the Empire property
northeast of Chloride about one and one-
half miles,

The equipment consists of one 12-H. P.
hoist complete, one 60-H. P. oil burning
Bessemer engine, Chicago Pneumatic com-
pressor with capacity of 417 cubic feet,
blacksmith shop fully equipped, change
room, ore bins, and large galvanized iron
building covering all the machinery.

The main shaft is timbered down 260
feet, with manway and working shaft,
with a drift run at the forty level, 100-
foot drift at 100 level, and at the 200
level the drift is in two hundred feet

ing under the hill, which when in about
580 feet more will give a depth of about
600 feet. Crosscuts have been run on this

. level 21 feet to the south and 22 feet to

the north without encountering either wall.
A good vein of ore at times widening te
thirty inches has heen continuous for over
100 feet, with values at times runping
over $160 a ton in silver, besides values
‘i: I&.‘d and gold. The

!
;j

i
g
f )

£ 5

i

» 9

&=

g

i
et
il 1 3'3
§EE .75
ik
fxe]
2a87pe
35

¥
:
:h&

is

of stuging grewnd fr
up g rigk values
low Bl el s L ot
ow v : open

the pimperty is devom“nd whix
assupeif by the Kf and T
see rtigs Bave proven, and ésp
the ‘atter, has a depth of 1400 feet,
with valuable wre praetically all the way,
and s reporisd prodmetion in the past of
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Located in Wallapai mining distriet, Sece 3, 23 N, R 18 W, and Sec. 34, T 2L ¥,
R 18 W. Seven patented and three unpatented lode claims.

The Tennessee ¥ine is opened by two shafts, the Tennessee shaft and the Schuyl-
kill shaft. The Tennessee shaft is vertical and is 1400 feet in depth. The
Schuylkill shaft is an incline of about 80° and is 800 feet deep. BPoth shafts
are in the footwall of the veine

- 2
The Tennessee mine is said to have been discovered in 189L by A« M. MacDuffee .
and operated intermittently by MacDuffee and other operators up to 1912, Lead
was the chief product of these operations; the zinc being left in the stopes
where possible. In 1513 the ieedles Mining and Swelting Company, a subsidiary
of the United States Smelting, Refining and Mining Company, obtained a lease
on the property and after putting down the present shaft to a depth of 1400 feet,
operated it continuously until 1917. A jig-mill concentrate was shipped to a
smelter erected at leedles, Californiae.

After this period the mine remained inactive, until 1928 when the Monark Lead
Company brought the Tennessee and the Schuylkill mine to the north under one
management. A 150 ton flotation mill was erected al this time but did not
operate because of the low base metal prices prevailing after the 1929 collapse.

Barly in 1936 the Tennessee-Schuylkill Corperation was formed, the mine unwatered
and cleaned out, and production started toward the end of 1936. There followed
a period of large production, 1937 showing the greatest production of any year
of operation. It was during this time that most of the Schuylkill ore body was
wined abeve the 900 level and parts of the Tennessee chute adjoining the old
workings of the lNeedles Smelting and Refining Company. The operators were just
starting to mine the high grade zinc ore above the 1000 level when low base metal
orices at the beginning of the year 1939 forced the mine to close.

These prices did not rise until nearly the end of the year, and the mine was re-
opened in November, 1939. The 1000 level stopes were opened up again and the
1200 level was driven northerly on the vein. ¥hile the showing below the 1000
stopes was disappointing they continued the 1200 drift and soon came into very
good ore which developed into the 1228 stope and those above and below.

On the strength of this showing it was decided to drive the 1170 level farther
north. This resulted in the finding of an entirely new ore body, the 1170 NC.
Up until this time it was thought that the Tennessee north ore shool stopped

at a fault striking nearly normal to the vein and dipping about 55° to the north.
This was the first instance where ore occurred in the hanging wall of this fault.

At about this time the 1250 winse was sunk to the 1350 level to develop the ore
mined in 1328 stope. :

Shortly after this, in February, 1942, it was decided to prospect the Tennessee
vein south of the Tennessee shaft. After a diamond drilling campaign, sufficient
evidence was obtained to warrant a crogscut to the vein due east of the shaft.
This crosscut was driven and the 900 south orebody opened upe The ore in this
shoot has proved to be lower grade than that in the north end of the mine, with
gold and silver values especially low. The vein, however, is wide and has pro-
duced substantial tomnage of a good grade of lead-zinc ore.

The Tennessee vein is a true fissure vein striking about ¥ 70° W and dipping
about 85° to the east. Signs of considerable movement are shown in the vein in
the presence of heavy gouge and often the walls show strong slickensides. The
vein consists of galena and sphalerite containing small amounts of gold and silver,
as the ore minerals, with a gangue of quartz, pyrite, caleite and highly altered
wall work. In the Schuylkill ore shoot the pyrite contains the gold values which

are higher in this part of the mine.

Py
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GOLD, SILVER, COPPER, LEAD AND ZINC. RECOVERED FROM ORES

at theé

TENNESSEE - SCHUYLKILL MINE
Chloride, Arizona

% 1,377 tons dump ore included

from
1901 to 1943
Tons Ounces il Pounds
Year QOre Concentrate .Cold = Silver - Copper lead Zine .
1901 25,805 8.87 2,469 L, 421,678
1902 75567 8589 29,448 1,619,6L0
1503 1,090 15.26 ki, 360 279,468
1907 15k 23489 2,047 235 90, 960
1910 70 10 3.22 127 6,654
1911 998 328 78.63 2,638 1,837 97,572 87,486
1912 1,358 988 266,67 13,387 58 459,771 260,966
1913 29,486 14,360 1,370.29 106,92 16,568 L, 740,278  L,233,6L2
1914 22,081 12,671 73915 Thy 748 11,981 3,657,302 4,932,108
1915 47,633 22,187 2,191.00 = 171,366 15,000 6,03L,998 8,351,839
1916 47,013 19,777 1,56L.00 135,158 32,285 5,086,177 7,517,627
1917 L1,133 21,347 1,914.00 160,981 55,300 5,039,156 8,352,860
1926 164 7 12.71 819 L35 32,024 32,697
1929 58 29 L.l 308 1183 15,142 13,008
1936 12,233 3,239 2,870.00 10,850 24,300 1,433,000 1,000,000
1937 59,990 12,08l 10,167.00 ~ 138,960 100,000 4,553,000  3,L1L,000
1938 5k, 092 11,340 9,6L42.56 107,720 86,500 3,792,450  5,LL9,656
1939 11,762 3,197 1,088.60 2h,196 22,280 676,560 1,624,000
1540 554517 17,521 3,249.51 132,775 19,880 L, 607, 7hO0 95543,100
1941 45,150 10,590 2,8L3,28 113,061 11,340 L, 854,860  L,330,500
1942 40,055 7,552 2,278.08 100,194 17,160 3,284,880 3,383,980
1943 38,286 6,115 1,079.63 71,698 58,521 2,677,185 3,492,209
5h1, 755 162,406 41,796.65 1,433,975 506,166  57,L60,495 66,019,758
19LL PRODUCTION
_ Average Grade
Period Tons Au Ag Pb Zn
Year 19,43 38) 286 0036 Lo 01 3-7(3 5.91
Jan., 194k 2,298 037 2.76 he81 8.1
Febe 3 . 1’ 982, ¢0h3 2e 85 h .59 8.08
Mar., * 1’97‘8 <039 1089' 3«79 596
Apre, " 2,683 «033 1.77 3.35 6490
® May, " 3,019 02k - 1e23 2.58 4a75
June., " 2,407 «032 1.92 3.49 6466
July, " 2,480 030 1.48 3.32 S.82
Aug., " 2’170 c029 1.32 3'32 5.26
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